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IsDlfBEK 1 


DHTSION OF THE NERVES AND TENDONS OF THE HAND 

Wmi A DIsa;sslo^ or nn: Sitrcical Treatmc-vt avi> Its Results' 

SUilNEH U kOCir MI) FACA axd MiaiALI U MASON MI) FACS Dnc^co 


I T Is incMtflble that men who arc working 
along similar lines and ^ho arc Interested 
in the same subject should often arriv’cln 
dcpendcntlj at similar conclusions In express- 
ing such conclusions one ma> unwittingl> 
assume that he is slating something that hw 
not been expressed before and fail to rcalixe 
that other workers m the same Held have, per 
haps long bdorc stressed the ver) facts and 
pnndplea that have come to seem to him of 
fundamental importance A few > cars ago in 
discussing the immediate treatment of In 
Junes of the hand we cmphaslrcd the impor 
(ance of a careful examination to determine 
the nature and extent of the mjur> before an> 
opcrati>e treatment was attempted Doubt 
less the same idea has been voiced by manj 
men but we only reaUxed a few months ago 
thatTorrW Harmer (28) In 1923 had stress^ 
It so definite!) and described the method of 
examination so dearly that we seemed almost 
to be taking the words from his mouth. 

Similar statements could doubtless be made 
concerning many of the details of technique 
which are suggested in the following pages 
Incisions which avoid flexion creases and 
which permit one to lay an intact flap of skin 
and subcutaneous tissue over sutured tendons 
and nerves have been advocated particularly 
by Bunnell* and by Harmer 


The importance of a^tnding trauma and of 
handling tissues with the utmost gentleness is 
a primary article of faith with good surgeons 
cvcry'where It was one of the pnndples that 
Ilalslod jmpbntcd so deeply in the minds of 
ell his sludcnls * 

In connection with the surgical treatment of 
nenx and tendon injuries the importance of 
such technique has been frequently empha 
sixed by both Bunnell and Harmer by 
Steindlcr by Stoole\ by NafTziger by Gar 
lock by Pollock and Da\ns and by many 
others Bunnell in 1921 presented a paper cn 
titled An Essential in Recon5trucU\e Sur 
gccy — AtmumaUc Technique ’ dc%’oted essen 
tmlly to this one point, and in his latex papers 

**'A1I «4 bb pi l Mi ci (< « •■ < b«d ray ftactlal tTr'CttUsB, muff of 
tbw t * ct riu «btJy pc,far tolfwloctbamf Um bh if roUirr 

h may u* Icainwi iroi tKHt awtlcoW or* U tbc 
Mil* if Uaon, •UB^Uc Mq»I* ud benou^a." 

liM*r 

“Hv hov to tnmt tbr u b« thit »ai 

Ulabobcal Jl* tJMtfd tWta mderlr iod ntcbFuUj (rulr imrit 
faKtWmkad tTtavahealrtTiclT(MUicb,aic,cTT(i'Bat«b4f^ 
bf r u ^l-i u Out la tba cowm tf dmwIoB crerrtbbi * i Idt. 
cVuuddo'iBniaffiiltxHUvbmiwnmvVd 
kk if (rstjoa ta tJw bHtuiag cnRtbrr of U« tiwoe* vbn Uk vddkI vi 
to U rV — U fi wb «xacU 7 ujud to furta. mwvlt to maait, Urff ( 
loTO-aod tuar *ltS cirrfallrpb^nlarvv MclalM 

^HidcMmvXcdtbAta of»ntloeuitIocthn«iBdrr<>(oBrbo«n, 
H ill U« if iorfCTr wm itlUotd, d»J lit lie Uno to tb i» tbn L 

Ifh pabnaiiac drradoB U bcuMtub, to ^rp-f*, to the drijat hu- 
dUBcofliuOi idtotbeulbtkfieUMUibuifi^tvtriof tbeemt 
^ Titoe to BUtnr lb btfoduetd Btrir bnamutk (irtna wJtii icma 
)i«i it Um cr««u>c pcfou n thit i mlotom of berood Un 

utvBsIsJvnLbidcAaDfUuedtbafrritdnTuwjatbt tmOiem Ui tbt 
•rad B*»tnrw wr* «*ed tUt Imjudcd emir Om fajored 

TMd lad bk rtifvraxumttkio ef a iroud ut«iE>(ed to blac tnwUaai 

Cbibra-ilirrT by byer u they bebaM^d a«d mihoot bm bf demd 
•tmem. in* ca««« wire • lorabb detmnatntkn of the bft tkit U the 
T*te»* *f Wood H mot <£nfakbed «*f tb« pttleot men otWnrtm irii 

■itbed, t^ duilloB ef tbi MUbetk k W rrbUvdy thtk bnotiier 


■Froct tb« DeputmMt e) 


sput befon Um Berta* QrthopwDc Oub 
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conjUuU) emphasucd iti importance Hok 
well hi3 results have juitilied his teaching Is 
attested bj ^Ia^•c^8 tribute Hu work Is 
famous the worid ovtr There is no one who 
can do what be can His results are accom 
pUihed b) a technique that n\Tils that of the 
most probaent musician His paper on 

Reconstructiv-e Surgerv of the Ha^ is the 
best article we ha>*e read on the subject It 
could well ser^t as a textbook for sur 

geon who u tenously trjnng to achle\t good 
results m band surgers 

TTie contributions of Leo Mat'er and 
btemdkr to the subject of tendon surger\ are 
equally well krvown to eT.Trj worker in this 
held Maver s original papers on the anatoms 
and phjnolofij of tendons and hu rrionognipD 
on tendon transplantation wntten in col 
laboration with Professor Bietalski ace out 
standing contributions to the surgery of 
tendons. 

In addition to the men roeotiooed are many 
others, — \uchjnclos3 Gailock ilatber Bk>cb 
and Bonnet Ii^bn — whose names need onI\ 
be mentioned to recall to the reader their In 
ferest in the surgejy of tendons and the man) 
helpful fUggestioQj the) ba\*c made toward 
Its improN'ement 

W e arc equally indebted to another group of 
workers who ha\e concerned themsehTs par 
ticulail) with the phjnological and patho- 
logical changes mxxilyed in nerve uijunei, 
with methods of repairing such injuries, and 
with the clmical sjmptoms and signs foDow 
ing injuT) and operati« treatment The ci 
penmental studies of Howell and Huber of 
kirk and Lewis, and of Ranson on the proc 
esses of nerve degeneration and r egeneration 
the experimental work of Huber end his col 
fcagues on nerve suture and nerve transpfan 


tatioD and the careful rlmtcal studies of Pol 
lock on a large number of patients who had 
iiutained vanous tj-pea of nerve injury arc 
outstanding contributions In the Ara^can 
lUeratine kaffrigcrs paper on end to-end 
suture of penphend nerves is an admirable 
and comprehensive presentation of the tech 
tuque of nerve suture It Is one of those con 
tnbutions to which the student continualK 
returns for hdp/nl guidance Stookcj s well 
known velurae on the surgical and mechanical 
treatment of penpberal nerves, Lewis chapter 
on penpberal nerves in Lewis Praciice ej Sar 
tery Foerster s encvxiopedic monograph on 
the anatom) and phyiloiog) of the peripheral 
nerves, and on gunshot wounds of the periph- 
eral nerves, and Pollock and Davis mono- 
graph on peripheral nerve iopiries are more 
recent contributions which cover in a thor 
oogh and eihauitive fashion the entire sub- 
ject of penpberal nerve injur) and repair 
Babcock and Bower Bunndl Ddagtniire 
Eisberg and Sonnenscbein, EUberg Frailer 
Joyce kenned) Platt Souttar and Twining 
and Stopford are on!) a few of man) othen 
who have made helpful contributions to the 
subject of peripheral nerve fuigei) 

FinaD) we perscmali) are ver) greatlv in 
debted to Allen B Kanavel for the hdpful 
advice the imagination the enthusiaxm and 
the constant encouragement which he has 
given so generousl) to those who have had tbc 
good fortune to be associated with him Man) 
of the cases which are reported in the follow 
ing pages havT been ha cases. The technique 
which we havT described is patterned after his 
teaching and if we have secured good results 
It is beause we have tried faith/ull) to cam 
out the surgical principles which be has striven 
so hard to instiFl info us. 


A primary cnnaidcratlon in the Immetfiate 
treatment of an mjui) vnth tendon and nerve 
involvement- and one which it often neglected 
it a careful examination of the patient lo de- 
termine the degree and extent of injury * Its 
importance ma\ be illustrmtcd by brief men 
tlon of a ipeadc case -k man was seen two 
weeks after he had sustained a transverse cut 
TV nrUtr won nmUM tlM laWMd 

WW« tWpca(a«<n>Sp^i«ru>c« 


Over the vctlar surface of the right wnsL He 
had been operated upon leas than two hours 
after the injur) Hit nrst words were, ** I have 
had no feeling In the palm since the lnjur> 
In answer to our questions the surgeon wrote 
**1 know there was no nerve injury for im 
mediate!) after completion of the operation 
the patient was able to flex all his fingeri. 

Aside from the obvious fact that it is im 
possible to divTde tbc flexor tendons b> a 



KOCH A.\D MASOV DIVISION OF NFRVF^ AN"D TFNDONS OF IL\ND 
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transN'crsc cut across the \t)lar surface of the 
forearm just nbo^■c the ^Tist iMlhout (UviHing 
the median nervT and that it is difficult to 
divide the tendons without dividinR the ulnar 
ncrv*c (Fig i) is the often forgotten fact that 
evxn if both median and ulnar ncn*es arc 
divided at the mist a patient can flex his fin 
gers if the flexor tendons aa intact since the 
long flexor muscles receive thtir innervation 
from the median and ulnar nerves high up in 
the forearm * 

Textbooks have made the picture of median 
and ulnar nerve injury unnccessarflv <liflicuU 
to Msualixc and remember and these parlicu 
lar injuncs are stresscil because ihc) arc fo 
common and so important There arc two 
pathognomonic signs of median nerve injurj 
bdovv the middle of the forearm— loss of sen 
sation in the area of median ncni; distnbu 
tion (Hg 2) and the inabihl> to rotate the 
thumb to face the fingers ‘ Similarl) there arc 
two diagnostic signs of ulnar nen'e injur> be 
low the middle of the forearm loss of sensa 
tion in the area of ulnar nerve distnbution 
(Figs. 3 3) and loss of the abiHtv to abduct 
the complclel) extended fingers from and 
adduct them to the midlme of the hand Such 
movements do not of course represent the 
entire motor function of the median and ulnar 
nerves but the) arc unequivocal and ding 
nostic. 

The function of the radial nerve (Fig 3), of 
the digital nerv'es, of the long flexor tendons 
of thumb and fingers and of the extensors of 
the thumb and fingers arc too well known to 
require comment and )’Ct the failure to ex 
amine the hand and determine the extent of 
loss of function of nerves and tendons before 
carr)'fng out anj operative procedure often 
leads to unfortunate complications “Fore 
warned is forearmed,” and the surgeon who 
knows before operation that a certain nerve or 


* ^ u Joto B. 11 vphr b dI<D<abv the low* of aMlItjr 

<rfco had 

tbm ntr 1* 

u [KtTi tbM movkt tad, » WUa Itto 


^ ilxrrt tkat !■ cum W ndUt ■tty* ptbr IW 
h« aftnud to tbe nttk fanier by ewilnrtli* J tin let 
■■<1 addborr pafBda Tli W aiar cr h » 

tm raudo* af um tbinb, far the tkab ta Dimd Id t pfa»« ptrtlkl 



WadiannrrTt IW I fwlOY 


FIk I IHa«tk)5 of th« %-obJ tarface of tie wrut 
fbovjrtx lie fupertxial pmlUos of tie median tnd ulnar 
nm-ei, aod the in »lie bcHretn Ibe median nen-e 

and the tuperficial flejor tccdom (after Sobotta) 


tendon has been divided will not fail to find 
the injured structure and reunite it Ilowcas) 
It would be to overlook certain nerv c and ten 
don injuries if the prc-opcrativc findings had 
not made one certain of their presence, the 
experienced surgeon knows full well ^ 

' T>ia mAua tlitt 1 mi bees pUcad M Lh* pre-«fieratlTt cxiMlMlki* 
cT UtielvTd btad H nad« vdtii pDnlcnlar rr/rmca to tW patwnt vWa 
la lers lxaac<SatrlT alter It la ueecaMary to add tkat Um pa 

tkot coaiea kx lacoalluT ofiieritloa tVaild bavr u OTYbl a 
rnadnatke aod •* aconu a pra- u) g ia Un dUcacnb t% W 

afah, hu w tw . toM nf Ju dte tbrhBpDrtaacael aot drU^acormatkn la 
laiatuol wUch Uia cua Xacacab li lo dmbt muH tbe Dent 
tana Una fair e^matfany aod putlcolslr ■rrrr aatarai bu puaad 
It ba tavarlaUr beta ear rtparfam tlut la caaei b vhks I — *ai 
tYid t a ra o< rrtarabi aanatkn tWr* na doobt u to vWtko Ute tterr* 
aaacoaspletely ilTlijad,u to vbrtkcrUkadbcca pn>peTlT vlCad at tkr 
orOtbai opentiaa. X w to vtetbar tpcnUaaoa* r tc o rety na ukiaf 
pbca ika ertaX et aerr* ki)xT fai»l at armtW v«a cootiVrablr 
prater thao aolldpated. FrmantJr fai doabUal cua wa bava 
faMutd acm «adi ao vfaWy xparated that tbert wu ao poadbatr e/ 
DBM Uilaa pbca vUkoQt aorifaai lotarrcauoD, Tba canbl rirfTfa»l 
MaBaaol PoOeck, partkabrlr with rc/trtou to tha dni.k i paM at oi orar 
lap (kw adjaant aorM b aa area wbeaa aoraa] ksmt ioarrwloa 
baa bets danti bad, bava brew cd rtry freat ■aUitaira la brtr/r« oa to 
BodtrtUod tboa apparMt i no Mi ffai , mod to raaQa the lopnrtaDca ol 
■or piacaic too iraB t rtlxacs opoa rrfalreea o/ rrtin/ai *evaa uoa Id 

aa area whoaa aenw Hpplj has eaca beea cat otL 
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FIc- » Tfaa temaij arrvt •tppfy of ibe p*lin (tfur 
SpiheboHi) 

A second uid imporUnt consideratioD u 
Uiat, to the petient who bai sujUuned an in 
Jury with division of tendons and nerves, the 
greatest inunediste danger lies not in the fact 
that function of the tenons and nerves has 
been lost, bat that be has sustained an open 
wound through which virulent bacteria may 
gala access to the deeper ttasues and In the 
manipulalkin and diaaeclioa incident to repair 
of the mjured atnicturei these virulent bee 
tena may be disseminated widely and with 
disastToai results.* Such Infection may jeop- 
ardise the patient s life. It cannot bdp but 
Jeopardize the luccess of the operatiOQ for no 
tingle factor is so important to success In the 
repair of tendon and nerve injuries as bwiHng 
by primary union 

Although infectton does not desTlop in 
every case In which immediate suture Is per 
fomied (Fip- 4 *7 aS) It happens far too 
often. Ihinng the past year we have seen su 
patients, two of thCT phitidans, In whom the 
fpimcflUle suture of (divided tendona was 
followed bv tpreading Infection extensive 
iloughing long continued tuppuratlon and 
eventuaify beaJlng with marked lou of func 




S(wltebolu) 

tloD. Sach complications am be avoided hy 
Unutmg vrry definitely the iodicatioQs for 
immediate opention and b> permitting cases 
in which thM Indications are not present to 
go on to complete healing before attempUng 
surgical repair 

Under what conditions is one Justified in 
carrying out immediate operation? In other 
wor^ under what condibons has one a right 
to expect wound healing without infection? 
A number of factors come mto consideration 
the conditions under which the Injury has 
been sustained, the ebarmeter and extent of 
the external wound, the exact location of the 
Injury the first aid trentment rendered, the 
time that has elapsed since the injury and 
finaDy the fadlities available for its repair 
If a tendon or nerve injury u the result of a 
dean cutting wound — from a ^aas, or broken 
bottle or a porcelain water faucet, sustained 
indoors, and if the patient t hands arc clean 
there Is a reasonable dunce that the wound Is 
not Infected (Fig 4) This possibility becomes 
less when the patient s hmdi are Boiled or 
cn\'ered with dirt and grease when the injuij 
Is sustained out of doors — from flying giass, 
broken windihiddi, etc, and when the ex 
temal wound ts a jagged lacerated wound of 
cwnaidcrahlc extent (Fg 5) The exact loca 
tkm of the injury is of Importance- Tendons 
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fTs 4- of rottlun 

Bcr-t, rf flescrr wpi ndultt, ii>- 
doctor poIScu loo:^ piloum 
lorifftu, tAd putitl drri« ion of finer 
polhcls loci:^ ud ficxerr fsbUnjU 
of index fLx»^ from * fall oa a 
broken water bottle. end 

water deamia^r pnsurjr netye 
uid tesdoQ rrtnre and«r etbrine 
anxslheiia i}i bmin after in pit)*' 
primary oajoB. a. Fisdltu:^ at 
eratioa. Solid black Usea bdecue 
ifljored teodooa. b. RenIt 4'} 

DHTfitha after operatKHL c,d.^o 



which are surrounded by definite sheaths ore 
more s-ulnerable than tho<c which are sur 
rounded onlv b> areobr tissue Infection in 
troduced into on open tendon sheath spreads 
rtadil} from one end oi the sheath to the other 
and t*er> c^cUy ln\-olves its enure extent 
If no sheath is present localizaUon of the in 
fcction Is fas’or^ and widespread diffusion of 
an infecUous pnjccss is less likelj to take pbce. 
The first aid treatment is of importance If 
considerable bleeding occurs b>’standcrs be 
come abnned and often contaminate the 
wound m their aniiet> to control the hxmor 
rhage. The time clement is important If the 
injured hand is seen immediatelj , there is 
htUe opportunit} for bacterial growth to take 
place, but If more than four hours ha>’e 
ebps^ wc bchc\*e it is unwise to attempt 
pnmarj opeTaU\e repair FinaDj it seems 
lumecessarj to saj that the suture of diWded 
tendons and nerves is a major operation and 
one that should not be perform^ except in a 
wefl equipped operatmg room >*61 one fre 


qucntlx secs cases m which such repair has 
been attempted in a doctors office or a hos- 
pital emergenev room with results that are 
far from ideal and difficult to counteract 
To state it in posiU\ e terms instead of nega 
ti\*e terms it is our belief that an immediate 
repair of di«ded tendons and nen.*es is justi 
fiablc if the wound is a clean cutting wound 
made b\ sharp mstniments if the wounded 
hand is dean if the cut is sustained indoors 
if the first aid dressing has been sterile if the 
patient is seen withm a few hours of the time 
of injaf> and if a well equipped operating 
room is a\*aibble for surgical treatment 
If the median or ulnar nerve alone has been 
divided, without injury of tendons, one is jus- 
tified in performing an immediate suture m 
some cases m which with extcnsi>*c tendon 
injury immediate operation would not be jus- 
tified because di\ided ner\-es do not retract 
as di%’ided tendons do and an extensi\*e dis- 
section to expose them is rarely necessary , and 
because the results of immediate neiwe suture 




Fit 5»- n*. sh. 


Flf < Dhickn ot ertff iw Undcrn* of Index, middle xnd riaf Bafot by Ibc 
rd^ M X broken mbror TeadaDMrrammdetetheTaA«xtbnia4bo(J*UteT(c4- 
kpwed bj woond l&fretioo and foripDntloa. bcofinjt rompieie In 7 )f vtets. Eittl- 
Wst fooctioDil readt IncptUof pottoncntm tnfeetioc. a. FlodisfX at eomtioo. 
boUd black hon Indicau dMded lenaon* b. ReoJt i jt»i after opertooD 

pirtvculariy a» rtgaids the ictum o( motor It U not neceuiry to present ei»mple* oC 
function «T 80 much better than tbc results the poor result* of priioarj' tendon and nerve 
of dek^*ed future that one ii jostined m tah aature They are fuffidently common to hatT 
log a someirfaat greater chance in order to Inspired con^denble dutnist in the medKal 
secure an immediate end to-e«d apposition piofeiswn concerning the wisdom of ant 
If the conditions described above are not operation upon tendon* and nerve*. On the 
present it is Kiser to dose the euperttaal other hand, It u hartDt necessarv to empha 
Kound loose!) with a few mterrupted future# sree the fact that eiceilent result* can be ob- 
and permit haling to occur before attempiing tuned id case* in which c^^mtion has been 
repair of the injured tendon* and nerve* dclaved until the original wound Is soundJt 
(FTg*. 6 7) One should be particulirh' con healed and free from every evidence of infec 
se r va tlre *bout attempting immediate future tion '• TTie duration of this dda\ dqxnds 
of tervdons furroimdeti b) a sheath. One oc upon the lime required for wound healing the 
caaionaHy sees cases in winch the future of character and amount of wound secretion and 
tendons on the back of the hand has been fol the bacteriological tmdings. ^ enrads which 
lowed b) a slight localized infection without heal by pmnar) muon can be safelv reopened 
ferious impairment of the operative reault three week* after the injurv If anv wound 
(Fig s') but we can recall but one case In discharge baa been present It i* wise to wait 
whitJi a l( 7 w grade infection developed after for lhr« months after the wound is healed 
suture of flexor tendons without Impairment before earning out secondary repair (FTg S) 
of the final result In the majonU of such If the infection ha* been due to a hsemoh'tic 
cases which have come under our observation rtreptococcu* we bdievc (hat one must wait 
there ha* b«n cxtensixt spreading of infec untQ the wonnd has been completely healed 
bon with ewntual neatms and slou^iing of and free from discharge for twdiT months 
tendons, and In some cases sloughing of mper « — ■ anA t w tw ■ b k^r t-yi w 

fioal tissue* and ank\lo*I* of joints MirA- 

conditions which make it neceasaiy to post ^ *** 

pooe an> attempt at operative rtpjdr for long 

periods of ttoc and often make opcTari\-e ^ g uwi- h r, *. -n rT 

restoratioti almost unpoasible to acasmolish,* An^a^StimtfTwrTfcfTWuUw iJf »««ir«nt*mi«rrn 

^ Iii^l^ti.aiiiln' >tWrT-CT*«b- 4 htiw>»tnrt 

wc* VTT »4 m- wW flw tx— »< Ua h i i 1 
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Fii. 6 Dlvi«onof raedba DtnT o( flciorpnlEcfa lonju* c. Rruilt and d, c icfljorjr fiiidmj:* i;'* month» a/trr 
tod Mth 6cxor» of Index fiiyrr hnmedlatc »kln nlure operatloo Dotifd indtcxtet low of rttpon^c lo Utht 
eUewhefe prlmtiy unkm. Sccondatj nerve and tendon tooch oUlqoe bor* lo»i of rwponte to pin prick In »nJtc 
HJtnre addayi after Iniary a- Before operalloo. b Find oi the obje^re Iw of rerpcOJe to licht touch the palieot 
IngntoperatiorLSdld^cklinetindicatcdlTidedteodont, atatea that aenxalion bpractlcaHy nofraaL 


before he can carr> out extcn5i\*c secondary 
operations without danger of lighting up a 
latent infection 

Operati\t: Technique 
In the surgical treatment of tendon and 
nerve injuries several technical details arc of 
great importance First of these Is care (o 
ensure asepsis In our judgment nothing in 
the wa> of surgical skill accurate apposition 
of tendons and nerves postoperative care, or 
postoperative physical therapy can compen 
sate for failure to secure hading by pnmarj 
umon “ To render such healing as nearly cer 

* fa iilria] H fnr.rl 

t*b«etp(bcd- It b DO FTaol to tW cntn/T U a oat ol aem ntarc ku 

bacana Hptk nd foorl ranh ka* toUawH It «f1t crfUb )7 be 


tain os possible the hand and forearm arc care 
fullj prepared b> thorough and prolonged 
cleansing with soap and water the afternoon 
before operation A sterile dressing is then 
applied and left In place until the patient 
reaches the operating room Just before 
operation the band and forearm arc painted 
wath a solution of fivT per cent picnc aad in 
fiftj per cent alcohol '* An area on the ab- 

T0y rroptlml ocaarroc*. Tb u tf w i ettmird art to rnmit tlu 
catriac* « erfmobaa bto th« vend b t^ hTponuc* ^ «Uch 

cuBDt ba arrratiwtoL Rfsaad^ 

■ I Uw fmrinil ate Id vUefa bar* bad tba onvctaoltj' ol 
oimailac npoa patWti wlcb dWMrd arrm ud irodw vUkin a lev 
ImioilbatlBaelbJiinr hbulomaa rruib*ne«rcauo«tor**- 
pare tba kid o( aptntka la tkc open Ua^roora ud, U facnlaDO' 
tbctk M tfraa. a/ur tba pa deal b aoxitbttlatd. 

Stnila dnailnp art Uid arc* Iba naad ItidlaDd a vltfe ar*a araaod 
k tkand and dcajmd wltk aoap a*d vitn Nru tk« aogoH itwd h 
caralaOr deaaard vllk toapasd warn aod vitk tba bdp el min faaaa 
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Flf 7 Dtriikm of BM- 
dka iWfTt, at both flexor 
tofloiB at and 

rlof £a(en,*Ad at MiBcr 
flckl floor tradoa of link 
flup-f ImmeifltXe cia«>n 
at iUb voaad primery 
ntioD Secoodny oerre 
ukd trafloo tatsrv i 
veeki liter prfiujy gn- 
bo, aracxUry fgnnitbn 
at 1 iiBiIl «bkh r 
miaed oaheikil amfi i 
Back ntiiR tboffard oat 
9 u t il liter opendaa. 
1. BeioR epentlm. b. 
nndian It oaifitfan. 
SoUbUck BnoisdlaLli 
tUrUedteDcku cRemlt 
i yama liter opmdott. 

Flf. 7b 

dcrminal wall from which fubcatAoeoua fat 
can be obtained 1ft pre pa red in tbe ftame way 
and If there u a Uhellhood that tendon grafts 
will be needed a foot Ift also prepared In the 
operating room tterile linen U applied in inch 
a wa> that hand, abdomen and foot are acces- 
sible without shifting the sterile Imen once ft 
Is In place. 

Everyone who enters the operating room Is 
masted the nose is covered as well as the face 
for we are convinced by onr own cllnW-w! a 
perience, and by Mdeney’i bacteritijgicBl 
fltodies that senons wotmd Infection can 
remit from failure to mask the nose as wdl ms 


the mouth of everyone m the operating room. 



Although appnmmatclv one third of onr 
cases ha\T b^ operated upon under local 
anasthesia we prefer to use nitrous onde, 
ethylene or ether unless there is a contra 
uKhcatiOD for to domg Scar tissue partkn 
lariy 11 difficult to Inffitrate and rends anxs- 
thcHc b> local Infiltration- The mjection it 
ftdf adds a certaiD degree of traumatism. If 
tismes, particularl) cov'aring tlsues are 
already devitahsed we cannot with safety use 
an anesthetic solution coDtaining adrenalin 
and solutions without adrenalin do not render 
the part anesthetic for a long enough tune to 
perenit one to carry out a complicated opera 
tkm Finally the pressure of the blood preS' 
sure band msy become nnduly painful for the 
unaiucsthetized patient after 30 or 40 minutes 
and mate it necessary to rdew the amstrk 
bon Juft at the moment when a bloodless 
field IS essendsL 

Brachial plexus anirstheiia certain 
theorebcal advantages. Practically we have 
found It difficult to ftecure constant and sabs- 
factoiy angst hesaa with this method and in 
attempting it we haNT always been concerned 
with the poasibflity of doing harm to impor 
tant ner v es or blo^ ^'estels b} such a bhnd 
procedure. 

Just before the operative IncuioD u made 
the extremltybelevatedforafewmonientiand 
the blood pressure cuff applied beforehand. 
Inflated to ISO or j to mlllimetcta. Abioodlesa 
field a indispensable for careful and acenrate 
dissection and suture. 

Finally it should be unnecessary to repeat 
thmt gentleness in the handling of tmue as 
has been so forcefuDj emphaiised bj Bunnell, 
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don clamp to faaHtate tendon suture \\clia\c 
finalU come to depend upon %cr) simple in 
strumcnls fine tissue forceps u-ilh teeth so 
culled Alison forceps sxr> fine straight arte 
nal needles for tendon and ncr\c suture No 
D Corticclli white silk for the retention suture 
in the tendon and No A Corticclli black silk 
for the coaptation suture in the tendon and for 
nerx'c suture line round necillcs uith fine silk 
for sutunng the deep fascia and sul>cutancous 
tissue, and fine cutting nectllcs with tine dcr 



l-Ts Rb 


hlg & Dtvoioa ot tKO-n tetKkias of voUr lurfocc ponikst AuJd. CoetcflU of tlx tbtcoi urtfully «ipal 
ot foTcinB hat tbove writt from taU on » pi«* of rUm out ixoroljrib of median Mrve. tMidoly» 4 M of flaor tea 
nove and tendoo nrtort elK»bere i boon Uter primary don*, and rnd lo-end lelnrc of ulnar Ber>e (Jperallve 
HnloQ.perristent lowof *cimtlfra lo palm and IniUlity to wwod reddeord and leT>der for aorae daya, but healed by 
extend &nRera Atoperatioo 3 roonlhs Uter median rimT primary union Cultore* of abweii thoired ilowly prowinR 
tod Sexor tendon* found fated Into a aimde man coouln colonlea of •laph^foroccut alljua a. Ilcfore operation. 
Ur many itrandt of ooane aflk at the lite of the dirided li Result 7 month* after operation the hoRen can be 
ulnar nerve wa* a pecan ilied ahtem* filled with BeUUnoo*, fleaed ojtnpJetHy and citmdrd almoit to a itralsht line. 

b> Harmer bj NafTngcr bj Pollock and mal suture or silk for the closure of the skin 
Davis and man> others Is of paramount Im A sterile bipolar electrode to stimulate an 
portance in the treatment of nerve and tendon injured nerve with the foradic current and cn 
mjunes This gentleness must be directed not able one to determine the presence or absence 
only to the himdling of nerves and tendons of conducting fibers has been recommended 
but to the superficial tissues as well Necrosis b> some surgeons os an essential feature of the 

of sUn edges along the line of suture mav operating room equipment Although we 

result from forceful retraction and rough have conslantlj kept such an apparatus avail 
handling with tissue forceps and Allis forceps able we have not found it of practical vnluc 
Skin flaps often have diminished vitality be- In the great raajorit> of cases In whidi we 
cause of the ongmal injury and the subsequent were in doubt as to whether nerve division 
scar tissue formation Care and gentleness had been complete or whether spontaneous 
throughout the operation arc important fac recovery was taking pbcc we have found at 
tors m helping to secure the pnmary wound operation unmistakable evidence of eitensKe 
healing which is so essential a factor m bnng injur>, usually greater than we had antici 

mg about a successful result pated In a number of cases of median nerve 

Although wc have used special Instruments inju^, for example, In which the return of 

for holding tendons and have devised a ten sensation In the area of medi^ nerve distn 
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Fift o. ifttbod of TtomWtu tlng tbc cad* of dMcttd g_ ^a t/ grn J 

nVtbtxL b An fthsmtW* IHtbod. C- UgtJiori erf fr «yw^ f>H >Tw<« 

of KEcrtd tndoet wbc* a>d-(o-cnd naloo of fmlKiKd ttsdoo md* b hn piTwfhV b«- 
onoe of ulaoJic dq u nctlop of tlMQc. 
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I \ wnti 
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bution Bitggcfted that iTco\'ery waa taking 
place wo ^ve found the iten-e ends wldelj 
separated and lo other cues the pmz2/7ul 
•egmemt of the nerve united to a tendoo and 
the distal segment lying free m the scar tissue 
floor of the wound In no case In which the 
pre-openUve examinatioQ left os m doubt as 
to whether recovery was taking place and in 
which at oper a tion nerve ends were found 
united bv a £alri> nonnai appearing spindle of 
scar tissue were we able to secure a reapoose 
from electneal stimuUGon of the nerve in 
<^uestion and therefore determine that rcscc 
Uon of the neuroma and suture would not be 
necessary In the majority of sneh doubtful 
cases resection of the scar tissae showed 
smooth connective tissue umtlng the nervT 
ends and forming a complete block to the 
downgrowth of axons. Occaswnallytheciased 
section showed on Its cat surface a few ippar 
cQtly intact nerve ubers, but in these cases also 
stimulation of the nerve abovetheiiteof injury 
had failed to produce contraction of themusdes 
supplied by the nerve In question 
iNjuana or the itiiA* strarACE of the 
FoaEAWi AKO wh3t“ (Figures 4, 6 7 8 
13 14, 16 17 18 41 42 4j) 

The indston is planned If possible to that a 
flap of skin and sabcutancoui tissue overlies 
the line of tendon and nerve suture (Fig 9) 


It b very difficult to secure accurate and com 
plete apipositiOD of skin edges at and abo^‘e tbc 
wnst when it is necessarj to Qei the wnst to 
permit nerxTs and tendons to come together 
without tension but the difficulty U lessened 
if the indslon crosses the flexion fold at the 
irnst near its nditl or ulnar border 
After the indsion u made the median nerve 
is ditaected free, flrst abore and then bdow the 
Bteofinjoiy ItbaJwayseongfatiosouDdtia- 
foe, and traced from above and below to the 
die of bjary ** Tost aiio\T' the wrbt except 
for the palmani longus> it b t^ most super 
fldal structure underneath the deep fascia 
(Rg 1) Higher in the forearm it lies at a 
de^r level between the superfidai and the 
deep flexor tendons. It can be distinguished 
bj Its slightly doll myish-whlte color in con 
trast to the ghstenmg yellcrwish white of the 
tendons, b> its faint longitudinal stnations. 
and b^ the tiny blood \'ea5el that often lies 
upon Its surface It cannot be differentiated 
from the tendons among which it lies bj its 
sixe This probabl> accounts for the fact thm 
in secondary operations one often finds the 
proximal segment of the divided median nenT 
sutured to the distal segment of one of the 
divided tendons. In locating the distal seg 
ment of the dinded median ner\T one should 
retncmbcT that it lies directly underneath the 
tiansverie caipel ligament The ligament is 
thick and tough it often doselj resemblesscar 

■ «WcS !!■ b ortM «W Wear bahf b ri^hfr. h 

otbar ■■<«. tla apmacw U im haa tSa tmi l»>T 

Wv dn CM ^■l i a r i l y ahar bjvr abnaaalr^ vW 
•dapttta if i ia liH ■o^aa va»d wfc fa ■ b i t 

Ahaiibi^aca UadScUicM cl Ha Sity asl wadBal pea 
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Fk II llarmcr < method of •pprotimatif»K thf «wl« of 
dhndfd tcodon* (IV^t m M i S J 191 clitrfl, 
feVRia) 

tissue Time can l>c <a\‘c<i 1>\ immctliatcl) 
diMdinp It in a longitudinal direction at the 
IcntI of the \m5l joint Tlic ncr\*c can then 
be casiU identified as it lies u[>on the flexor 
tendons just under the ligamcnl 
After the mctlian nerve is found the ulnar 
ner\*c is sought os it lies under covtr of the 
flexor carpi ulnans just medial to the ulnar 
arterv and v'cin In the forearm the occom 
panving blood \*csseLs help to make cax\ its 
identification The dustal wrgment is more 
difficult to find parliculariv if the point of 
(hvnsion is close to the vvnst One should 
remember that as thev pass from under covTr 
of the flexor carpi ulnans the nerve and its 
accompanvnng VTcsrfk he just lateral to the 
pisiform bone, covvred b\ a fasaal expansion 
of the flexor carpi ulnans (the v*oIar carpal 
ligament) and that ihev pass into the hand 
superfiaal to the transverse carpal ligament 



IlfT II Huniwll » nwlhod of ihc md' nf 

dlvtlfd trirdoB*. ij Ilrmt &. Joint ‘hjix jqjS x, 10 i 

In contrast to the mcilian nerve which pas.sc3 
underneath the ligament \ol infrcqucntlv 
one finds the ulnar nerve divided just bevond 
the site of its division into deep and supcrfinal 
branches Roth deqv and supciiicial branches 
must be found ami united to the proximal 
ncm? trunk if one is to secure a satisfaclorv 
result 

With the nerves freed coverwl with gauze 
or cotton saturated with salt solution and 
held out of danger the tendons arc next idcn 
tifiei! Dmded tendons alvravs retract and 
one must lengthen the innsion If ncccssarv in 
order to reach them WTicn the ends arc ex 
posed thev can be graspcil gcntl> with tme 
tissue forceps and freed from the surrounding 
tissues bv sharp dissection as far distaJl} as 
one can sec and reach with the knife The 
supcrhnal group 15 scparatctl from the over 



^ 13. P»rtW dh/Won of nlnxr nerre conjpkic four finsen to dl*Ul Moment* rjturc of *aperiidal fletor 
diTaioo of roedkn nerve snd ill of flexor tendon* from fell teodom tn t&me wty* end to-end totnre of fl^r poUid* 
on * jjiu, boltl^ Immcdlite doiDre of wound dsewbere Ioiijni*,of medltn nervexnd rcpalrof ntnxrnerve. PiimAir 
Primtry anion. SeconcUry opcmtbn j wwk* ifler injury, unton Remit month* after opentlon rntlent U de- 
luturo n moM of proiinuJ »egmcnU of deep floor* of veloplng ibftlty to flex fingm IndivfdtEdly 



II 


SURGERY GYNECOLOGY AND OBST ETR ICS 



Fit- 14>- 


molstCDed with nit toJutkin” and the re 
traded tendons drawn pronmalward into the 
wmind. In fa\*orable cases the idbeitoni 
which have formed In the distal sheaths give 
way and one can draw the fingers Into com- 
plete flexion In other cases the adhesions be- 
twecn the tendons and their sheaths have be 
come ao firm that no amount of tension can 
produce flexion at the interphslangcal joints. 
If one cannot prodnce flexion bj dir^ tension 
upon the tendons one cannot expect the flexor 
musdes, which have been inactive for aome 
time to produce such flexion after future has 
been performed no matter how perfect the 
healing at the line of suture may be In such 



lying fafda and from the deep group and the cases in order to secure the desired result we 
deep group from the sides ana floor of the car have found it necessary to make an antero- 


deep group from the sides and floor of the car have found it necessary to make an antero- 
pal tunncL ^Tien the lurroimding adhesions lateral mdsion in each finger and free the ten 
have been divided not tom a* completely as 
pOBlbfe th Of tmdoM graiptd 

between the finger Ups covered with gauxe Bnr<« 
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Ilf; i5li, f d, e 

Rjt. 13 Tcchniqw of 
Donxiuturr «,tnei>(ono( 
cbolcc for CTpQclftf; dMdrd 
mrdun Tvc n t ioil *b«rrr 
vriit If Dccmary indikm 
nuy be nmtlmicd pmlmif 
nnl tod dbulnjrd In vrr 
' ijttkW tkal dlrccUoa. b, Flnt 
'"rrmLwt tuture b t&»crted «( exact 
■ mkfpobt of doml carfare 
of Dcrre A cecood aod 
third copporrfaj; catorc U 
Imerted doK to it before 
finl U lied, to pferrol fint 
cature (earioe throa^h del 
kale rpbieurlara u nenT 
cculi are drawn (oxrtber 
c After three luture* are 
(led • fourth b laaerted tt 
exact mid pobt of voUr 
carface of Der>'e d, Tnc 
Uenoo tutore hctpi to route oen'etod Cadliute (airodoe 
doQof oeitiuture- c Suture competed f Protectloaof 
line of futare with thin fat tramplaot 



Hr 15a. 


dons from the surrounding tissues bj sharp 
dissection MTien this is done the firmest ad 
hesions arc usuall) found at the point of bi 
furcation of the sublimls, where the tendon of 
the profundus passes bctt\‘een the two slips of 
the dl^^dlng sublimls and at the proximal end 
of the digital sheath opposite the raetacar 
pophalangcal joint Wc ha^'c not been sue 
ccasful in attempting to free the flexor tendons 
from adhesions to the digital sheaths by 
‘ conng them out with a modified cork 
borer 

If nerve destruction has token place as a 
result of fibrosis or Infection ner\TS must be 
freed for a considerable distance proximal 
ward so as to permit the ends to be brought 
together without tension Some relaxation 
can be obtained by volar flexion of the wrist 
but if this docs not suffice the proximal seg 
nicnts of the nerves must be fre^ until com 
plete relaxation is obtained By carefully 

* Fra moUlnbae ot tbc ■■ n f wuk a, abor* all, Wf t a rkl i M a. 
SesaS laeWaaa awl lordUa atrateUx ol tba atm rrodMvaBacaaarr 



separating the muscle bellies of the flexor sub- 
limis from the underlving flexor profundus 
digilorum the medmn nerve can be freed al 
most to the elbow with little traumatism and 
without destruction of blood ^•cs5els Flexion 
at the elbow gi\cs still more relaxation If 
both median and ulnar ncr\*cs arc in\*ol\*cd, 
and the loss of tissue is so great that the nenTs 
must be freed to the elbow and the elbow 
flexed to relax the median nerve it is neccs- 
sar> to isolate the ulnar ncr\c at and abo\*e 
the elbow, divdde the fosoal origin of the 
flexor group of muscles from the medial con 
dvle and displace the ulnar nervx from the 
olecranon groovre to the front of the elbow 
As NolTxiger has emphasized one should be 
careful to preserve intact the branches of the 
nerve to the long flexors of the wnst and fin 
gers With the ulnar nerve displaced m front 
of the medial condole flexion at the elbow 
relaxes the nerve instead of making it more 
tauL 

traom t»d do D 0 t Man IW iratBt IcactWslif TW tudnwauol 
Uw acm ibmli U HTToaodiac luda vCu M b« trod br pwlEss It b 

ofta lonid tbat (ra raobdilr h f c m ted br ■mti ocm brueba to 
anada. Cudal cxjju w m ol ibew tad fcatk -gMirt'Ta tl tb*ia tor 
•otM datum >p ibe am troib *111 be o cuaij btbm the tktbed 
fr w dot ol anvrant It ebtalaed.’' NtXdxer 
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Fl( 6. DhrUao of in flexor UB(kau,BMdUnjUKf«fawr 
Mirg jott ibon ri(ti( vfbli tnaMdktf ptmeil rrpilr 
eberben k^allnj bjr primiy »nbQ. bat vtthdot rc*- 
toTxtko <4 faactkn Sccondur >em lod teacton pitnTC 
1 moeth> iftrr tn;ui7 HciUnf oot camptcte utS t mO 
■atum vere ertnxlrd j wceki after op^doo. ■- Before 


i6d. Flf. i6*. 

nfitrrmfirm b. Opcndw SoOd Uid Ooei Indicate 

dyrMed usdena. c Renrit a jwa after opendoc. 
d. Sraa>7 rrtvn aknit ctnpfete t Tcan aft cpcntkai. 

Trudaf of h«nH ibovinc defm oi ahdncdn U ioftn 
[wiwITili I ffin iftfTrprrtnm tba moat d ef rrtte eridence 
of i r ti im of motor fattcdoD of the Hitaral nhiar nerre 


After the dlisectioD u completed and the 
oerves and tendons are ready for sature the 
air Is released from the blood prewure cuff 
and an) acti\-ely bleeding vessels are ligated. 
The aim u then ele>-atcd for a few momenta, 
the cuff remflated end the constriction main 
tained until the operation Is completed and 
the bandage ipjplW o^•e^ the dreasmga. We 
ha\*e gi''cn up attempting to perform tendon 
and nerve suture m a bleethng field. The 
oonng from many tmy blood vessels b so 
greet that the field of operation soon becomea 
discolored and the structures Involved diffi- 


cult to recognise- The amount of blood so 
lost IS not inconsiderable and the trauma to 
tendons and nerves from repeated eponging b 
surely not helpful “ 




KOCH VXP MVK^N DU I'^IOX OV WO UMHA^ 0 \ HWO 




Tcr(i\.n< IT V. LtJ nr* *• t and u jvts. ilU 
arc <aturrJ cr:<i t^xrd TTc tN-fy. of ■‘Uturx 
W6 prefer to U'C i* *''OTv-n in Utrurc ic\ Hiu 
tN^pc of «uturc ha* been ajwvatcvl b\ l-m\! 
ndi and b\ Ma^ Lanct of Munich It not 
«5cntulU difercnl frvtm the technique ailw 
cated b\ Harmcr Fie n' and b\ ItunniU 
(Fip ic) It fulnlU the »>5<.nlials xxhuh 
\Ia5on and ''hearon m their cxpcnmrnlal 
Mudici on tendon <uture haw found to be of 
pnraan importance vTi. tirm and aevurate 
apposition of tendon ends tvithoul intcqH^ i 
tion of knot* between the appcn^xl end* and 
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Fit, 17 DK-Woo of mcilbui tml ulxur nene* trul »>f all 
flexor tnuioin AS mull of (las* cut in lulnmaithnr tcritlrnl 
Immediate iim*e Aod t«rtKlf>o luiure el*r«hrrr primar) 


unliin lull wUli ir>ri>ni|Jrlr tr«t (him |l hi 

■ly nrr\r an I Irinl* n iiliiir r ni litli« allrr Injnt) 

■ lirfi iropriatliHi li Hr nil 17 nv* nllii sFirr ntnallf 11 


without suture matcnal ihrcadcil throuRli the 
central portion- the core os it were of the 
tendons Sutures so placcil these workers 
haw found act os imtalinfi forelRn IkwHch nt 
the wr^ site where rapid and unImiKrdciI pro 
hferation of tendon and sheath tissue should 
go on if prompt and firm union Is to lnl< 
place. 

If all the tendons arc maltcil toRtthcr at 
the site of division and the ojicratlon Is a kill 
0U5 and difficult one we do not alwB>B wpa 
rate the individual tendons of the suiK-rficlal 
group and of the dt-qi group to tlie four fin 


• lAmi pr«<t q/ Manlvi (vl 

*Ua nailrictjna «aI I ir'/aiAH k rv<«r*,i iwt lh» 

prr— UarUr* li^ 1 * H it 

!• uy ti oat ttrt om nal ttf t »»l' f • * 

P*™c»kriy wiUi rrftM f •*-< »!» 

<^nnl,r1 IL^ m >1 H k m 

*• ca^Mucvt tr • Ik H k ( • larl m ik« 

<v^u». 

A»£o, »t w V* * <* 

uS/ ff u tt Ufk-l4i«»r/ 

^ tm~y •• f 


gers from one nnollii r In rlilldn ii |uirtli ti 
lnrl> we lm\e sonii linn's siilnnd llu four 
su]Krfi<iH) trndoiiH nlxivi ni lo iliilr 

r(‘s|H‘cliv« t( tidons Im low ns llioii; h wi win 
dialing whli n slnili tendon niid Imvi iiiiIImI 
the four diTp li ndons In the Nurii wiij In 
Mich rns<*s we Imvr still w i tired i xielli n| i« 
Milts an far ns liirlividunl ni (Ion of the lin^'ers is 
roiircrned flli s n Ml If Itriillliy rli nn ( ill 
lindoiitndscfinnol lx nnproxliimlul, find the 
tendons ran only Ih. l»r<MJilil lo^fllnr by 
iililixlng the strands of fibrous tissiu wbini 
have bridgeil the f tp Ih twnfi the e/if(n of I he 
dlvidid lemloiis lliev straiuls are iirdlfil by 
side lo side union with fiiii rllk suIuot* fl ig 
lor) If tlirlftip f nietlifHhfinriot Ih ullll/<d, 
tendon grafts are lakin froni life (/m/I lo 
bridge the rlefrrl 

Afl#r life tfiidons arc rutun/l fbe s/arre/I 
mrvr eri/Is arc amjnjtalerl bi sufi^» Ivf fhlo 



Fie ^ 


>1*. M. 



n*. 8c. Fif 8d 


Fie- ^ LKtUdo nioMT nerve end wrcnl floor 
Und^u k> molt <rf till UuDve^i iMm door XnniHlJttc 
tenden ntiirv eteeiriui*, prinMir mdew. Sotnr* of im- 
onlted eVnar i j tjYe one aTler la/m; totorv Bne 
«{tk bt tTimpfot freo ■ti>Wn>i»' w«ll 
nrtTTwiT T onlati. ■. Before cruntlon. b. Reaoh 3 mentlM 


after oroatna, vtib abfiftx to abd^ and tddact finfm 
S »Mn<v iWWofa before opera dec. Dotted area tndka tea 
eiteat. o[Wm<d napoeee to lUit toodi, c4^)qoe Imea kae 
(rf r»)caM to pin pdA. d. StoKoy flndltifa 3 amtba 
afts opemlcn R«tondae ef fanrtke la^ Id vfev of 
tlma b eta’eaa dhrWoc and toUue ca nerra. 
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slicc^i until health) ncr\c cmls arc rcachcil 
The nenTS arc umle<l cm! lo-cnd b\ \cr\ 
fine mturc< which include onK the 
epineunum (Fig 15) 

In the light of our pre^nt knowletlgc and 
as the result of our cxpcncncc ^\-ith three 
cases in which citcnsi\e gaps in ncncs were 
bndged with fascnl tubes, v»c ha\c not feU 
juslilietl in attempting an\ other methods of 
repainng di\ndc<l ncn,*cs 



l-u: IQ. \luminum ipliol /or miintilninK vn4ar iVxkn 
Ml the wri t i/trr »uturr 0 / (hr utrur nrrxr 


The x’aluc of plastic procedures or of nen'c Irans 
plants to bridpe a pap between dldded nerve ends U 
ttm a coDtroxcnlal questbn T«o aipccts of the 
subject we beUext ha\-e rwi receixTd tne attention 
ihcj deserve. TTic erperiraental work of Huber 
Lewis Corbett Slookev and Roberp on the use of 
nerve transplants was carried out on healthv ani 
mals a sepnent of normal rvervr was exdsed and 
immediateij repUceil b\ some t\7>c of graft laonl> 
a few cases on record has a slmlLir procedure been 
earned out In man In the preat mijoritv of cases In 
which nerve transplants have been performetl In 
nun, a considerable interval of lime has eUp^ be 
tween (he Injar) and operation, with resulting atro* 
phy of all the tissues inr>ervated b> the dvdded 
nerve and depeneratloa of its distal segment Not 
infrequenlU there has been severe wound Infection 
and extensive scar tissue formation as wetL Under 

'“Uuf iKkskil drun k4TT Ur* rsr^uUjirl I lb* 

ruct •< arrr* ««tcr« Tbc r«><*tLih u« drboex a 

•*4 tbe ircitucr of Uiaan axunu ■•tanM viibon mUo* «nili 
tW mt of • nlaiwm arsnl krrtfs ■ilmil V> (irar tW prcKlartlon 
<4 SlroM u<nr tad Um pMrcUi* «( tb« pvU iJtrmH 

SaCditf 

Catoi Kod c'prcUnr lU bwa nUwt (Olvrt oT Gowet. ■> (r« 
mUy lux tmrrfallr dur <ir»xcn-fan tW * b *«»T ^ rr 

metina Bail Uradaclkn amn by tb« cucvt ■trd Btraad. 

^ thr ab*rW( el rractlna frcM* Sot «irk hiUixk b^ Bmtt 



such conditions the problem is obvHmjxh a different 
one from the transplantation of a hralthx bvinp 
nerve graft or of a prrscrvctl graft into normal lls 
sue to rrpUm nc«K made defect In a normal nerve 
In the second place as I'ollock has so clearK shown 
cartful discrimination must l>e used in interpreting 
the clinical svmptnms present after operations on 
nerves. One must be narticularb cartful not to con 
fuse the residual sensibilitv due to overlap of adja 
cent nerves with return of sensation due to nerve 
regeneration and not to confuse supplementarv 
movemcntsarHl re-eslucallon of normalK innervated 
muscles with rclam of motor function in muscles 
supoHtd b\ the disHded nerve 
with reference to the value of nerve transplants or 
of plastic operations on nerves l^wis stated (41) 

1 believe that I have two cases in which there are 
decided eviilences of return of function after the use 
of the auto-cable transplant Nine >eara later he 
stated (4») Accurate end lo-end suture gives the 
best results and should be pcrformctl In alt cases 
when possible and \ number of different proce 
dures havT been cmnlovTd to bridge a defect in a 
peripheral nervT so lone that an end to-end suture 
cannot be made Fdmgcr intiwluced the forma 
lloUed calves arteries Tubes of Carpile membrane 
fasdal tubes and decalcified bone tubules havT all 
been used Occasionally a success has been reported 




Fig. soc. 


Fig 10 . Division of flexors of [ndei and aoperfidol suture 6 weeka later primary union a. Before operation, 
floor of middle finger as result of porcelain faucet b Flndinp at operation. Solid black lines Indicate 
Infury Immediate tendou sutnre ets^bcrc primary divWedtendo^ c. Result 6yc*rsa/teroperatkmwhh com- 
unlon witboutfuncllocallinprovenienL Secondary tendoo plete reatoratlon of flolra at both interpbalangenl Joints, 
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11 ;; ti Div'UI'm of dctor pofltcb k>fW(ui *ck1 diiriu] i>mt 4 to cIHt Ixtirtro thumli and 
BkIcx as a malt of a porcrtaia (sunt lajary IramnJutc closurr of «Hn, followrtf^ b} 
bxmatcnia formstlnn aod slfcht ircruoct divhantc (or lo da>^ ncrrt aod Icmlon 

wtnre s imLi aftfr Iniury Primary aajon. a Flodm^s at operatioD, ‘Vilid Ltlaci lIo« 
irvdkate dKidwi tendon b Kfinll 4 months after operatioft. 


DchRi^icre io discuMins the lur^cil rcfufr of 
penphcral nenc* Id the (ipht of the rwulti obtained 
In 3y5 TDunded men lUied that in 04 cases *'{ocor 
reclntures mere performed lo 8 of these the pap 
bctTeen the nene ends vas bndped with strands of 
catput io 8 the nent was partial]) ditdded and 
mersed in 3 the two living ends of the ner.'C were 
anastomosed with an adjacent nerve All of these 
operatKins resulted In failure In 6s cases in which 
lie resection of one or both ends of tne nerve was in 
surndent there were 22 faQum. With reference to 
“distant suture (bridging a gap with strands of 
catgat) tubular suture (bndging a gap with a tube 
of autoplastic or heteroplastic substance) and neuro 
plastic methods be Ki>a No good results have fol 
lowed these procedures. With reference to auto- 
transplants be says I have used the autoplastic 
graft with some rnulls I took portions of the mas 
culocutaneouB nerve of the leg I have bad a com 
plete recovery with the radial nerve and two very 
fair resolts with the ulnar How can we explain these 
multi in the case of the ulnar which is a mixed 
uerve? WTutever the explanation may be it has been 
proved true that by means of grafting fragments of 
the musculocutaneous nerve of the leg as long as 13 
rontimeters the peripheral nerve has recovere d its 

function.” 

Bunnell reported very striking results following 
*>«Te transpbntatloD-^ successful results In 6 
cases. 

Stookey bat summed up the situation admirably 
WTien all procedures to obtain end lo-end 
approxiniation have failed, and a nerve defect re 
roains to be bridged there It only one method which 
“W shown promise, histologically and experi 
mentally namely cable transplants of autogenous 


nerve segments The experimental evidence pre 
tented by such painitsking investigators as Huber 
(i89S"*o»S) ICajal (iiytS) ai>d others has b«D so 
overwhelmingly In support of this method that it 
cannot readily be disarded-f CTinlcaUv however 
the percentage of failores is very great This prt>- 
flounced difference between the clinical and the 
experimental evdiicnct tnoit be considered 

Clinically transnIantatioQ has been used as a 
last resort when all other procedures have been 
abandoned Under such drcumslancci the defects 



Fig. *3. Dlnectioa showing the position of the motor 
branches of the tatdlin nem to the thenar musdes. 
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FTf »4^^■ Flf. 14c. 


Flf 14 Dhiiiaa of 
flux polUcfa loo^ k« 
molt oi fU» nt in • 4 

«t 4 epenim tbflxu 
vflA tOHOxent^ aenrclt 
for pimJitwl Kxsx&l ot 
£rhl«l tndoA. Hof 
«uimt tniccda Stc 
0CRI417 «pouta 7 ««tks 
Ui«r vit^ «ad-to-«nd 
tQton of dhrUrd tA> 
«. Bcion opm 
thm b nBdk»atof>- 
mOcNb SoBdhiiARDCT 
indkatfl dlrUcd tmdnw 
c R«Mlt iK jdn nit«r 
opormtkm. 


FI« 14b. 

to be bridged ue onosonHy k)tig tjid la lonav In- 
ctnncei the ^r^e cnfu are pU^ In n deiue acnr 
bed. Often hitcntltUl adeTOsb io boOi the eemni 
and dUtnl aegmcnU of tbe nerve Is present. Under 
sacb dreuntAances aaccesafol i fgr i ic f itiQg by ao) 
metbod. even end tO'endantnre an InEidtcly suBfw 
metbod, reqiunng IcM tUQ and {utkUousnem, would 
be serioQily ieopardiitd. 

“Man> ftflores are to be attributed to faulty 
tedudqne ratber «ti«Ti to tbc method itaclL 

“In vievr of tbe above facta, there b little vonder 
that nerve (nils are fcnoally conafdered of no 
cflnlral vahte. Scatters thioucb tbe Hteratore, 
b o x e v er are qolte a few reports of socccMfiil repo- 
era Uon foQowliig the tue of tranaplanta. amoog tbera 
tboae b) Goiaet Defagfidtre Andif-Thoinas, and 
MDanrtre, Forrester Brown Joyce, Fraalo- and 
Stooher Thcae reporti show that cfinkaTly nerve 
defects cam be brldnd by nerve tianspluUa, tbos 
SQpportlnt the foondatiocis laid and tbe cooditsloaa 



dfasm Inxn experimental woeL In new of this and 
of the sound prlncfelea Inrolved, It woold teem 
expeifiest not to omdemn this method as jtt.” 

Care IS used not to route other segment of 
the nent in »pprDJun*thig the divided ends, 

Stoffcl and Us foOoaeia mphaaced the impor 
taoce of neb are la order that cwf qpon&n fn 
nkaS of the djrUed nerre secmaita might be 
brtngbt Into exact apposfdon and that tesaory and 
motor fiben abovr might be breagbt Into contact 
with aenaory and motor fibers below Tbe anatoml 
cal atodka of Hrinaajm, Borebudt and ^Jaamen 
aU, hangiey and Haablmotn, and olben, however 
■bowed that “a definite fmdnahr arranfciBCBt Is 
found only within a abort distance of tbc point at 
wUd> nerve branches are to be given ofl" (Stookey) 
and that because of the manr Internal plexnscs pres- 
ent in tbe petipberal nerves “tbe motor paths lie 
more or Irsa constant only a short distance from the 
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riu itk »<*•• 



lie >6C 


Ftp j 6 I)l\-Wcra of Ibe 6ezur tend'W^ of Wl mda and 
of mtriylnK <IiK{til f>mT« frooi i porcelain faucet Injory 
Innoedtatc opcntkin d'ewhere with primary onion hot 
witboBl reitoratlon of power of flcikra. Secondary nervo 
and tendim auture j months after injurj Iwlh aoperfidal 


and deep tendons unitnl rml tiverui remains nf lumlirinl 
muwle laid between iSe two tendons to prevent adherrfwe 
to one another a. Itefnee npenllnn. It Ilrullnct at 
aecondary operation. Sollrl blade linen Irtdkate clWdrd 
tendons c Krault j months after operatkm. 



Fk J7 Dlddon of flexor profnodus tendon of rij?ht Inda finjrer opposite the 
dhtal Interplulitwral prima^ futore under *aa and ether ananthe^la 34 boon 
after injury prfTmiryjunioa.1 KcvjU a yeara after operation 
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iS. IXTuion of a 
teoKr poQUi loocoi, a 
ttnaoT Hwflrii 

ertctaor i-TMwwmfa iiflto- 
ram, ud «r t < BJor cupt 
ctuH* u rodlt oi all 
thm|h|bmviDdiW Tn 
(ka fuiura aakr kol u 
citbeiU I boon Uter pH 
atU 7 attktti t FTodlsnat 
opmtks. SoblbhckUac* 
bdkate dMcM tendao* 
b. RcmIc 7 BKxUb* alter 
opera tioo 


point at Khkh they leave the oerve atem (Bor 
dnrdt and W jaameaki) Haber aa a resoU ol ex 
perlmental atadki ataUd I am coo5dnit t^t It b 
not Deceaaary In practical work to ^ve ondne atrem 
to StoSd a atodia on tbe Qwd&c fonicnlai atmeture 
of utiiea. Anv one wbo haa worked experimentaDy 
witb reteneratlon of nerrta rtalxea that from lo to 
50 new uetimet may bad toward the periphery from 
a aln^ central mraxia, and 15 or to new neniaxea 
are oiten found cenlrallv in a gngt.- old neaiOemina 
abeatb No matter bow carrfolly primary rntare if 
made, there b a creat taofk ^ theae new nerve 
hbera aa they paaa through the coonectlrc tlivi o( 
tbe wound, and cx pe cia hy b that the caae witb aec 
ondary autniea. A large mnnber of hbera paaa from 
the at amp alocg the tranaplant in the connectirc tb- 
tu< corrcFaiKSnc tbe tranaplant. I am sore aentorv 
nerve fiber beancha rcacn the motor nerrea and 
that central motor nervei reach the dbtal aenaory 
nervet and are maintained for a time. Th^ make no 
i£atal cDonectloD and in time degenerate.’* 


The Dent wtnre cm fometimes be faefli 
Uted by inserting a temporary future through 
the nent iheath on the under lurfice of each 
aegroaat about an inch from the point of 
divutoo. Traction on the tvo futures bdps to 
draw the nent ends together and relie^t ten 
rioD while the pennai>ent ntores are inserted. 

If the &r*t future is pieced at the veij cen 
ter of the posterior or deep forface of tbe 
nerve and a second and third future mserted 
at either tide of tbe hrrt future before the first 
future b tied eccuiate appodtioa is facilitated 
If there is some tension on the nerve ends it is 
difficult to aenrre accurate appoobon over the 
deep or pofterior lurface If the future is begun 
on the anterior or fuperfidal turface 

If fat from the lubcutaneoui tosfoes at tbe 
nte of operation can be obtained to tepoiatc 
the deep from the eupcrfidal tendons and to 
protect the lines of nerve future this Is utl 
uxed. If not, fat is from the abdominal 
wall and very ibin layers of fat laid between 
deep tendons and carpel tunnel, between deep 
and soperfidal tendons and about lines of 
nerve suture •• 
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Finall} the deep fascia and subculancoun 
tissue arc approximated as nccuratcl> as pos 
<ible with fine silk sutures the skm edges care 
full) approximated and a massi\c gauze 
dressing bandaged snugU in place Onl> when 
the bandage is in place is the air released from 
the constricting cufi Since using this method 
of maintaining a bloodless field we ha\‘c nc\*cr 
found it neccs^r^ to open a wound to let out 
accumulations of blood and ha\c in\’anabl) 
found our wounds ‘^oft and free from tension 
when the pnmarv dressing was changed 

Usuall} it is nccessarv to nppU a sphnt to 
maintain flexion at the wrist for a time and so 
eliminate tension on sutured tendons and 
nerves (Fig 19) ® If flexion at the clboi\ is 
necessarx to gi\*c relaxation of the sutured 
ncn*cs the <plint is designed so os to include 
the elbow os well 

Acti\*e and passi\‘c moicmcnts of the fin 
gers which do not caurc tension upon the line 
of skin suture arc begun at the first change of 
dressings twcnt\ four hours after operation 
As soon as the ^upcrtiaal wxiund is healed 
suflicientU so that more cxtenM\*c movements 
can be earned out \nthout danger of separat 
ing wound edges active moicmcnt and ph> si 
cal therap> arc begun and continued daiU 
The length of time dunng which flexion at the 
wrist is maintained depends upon the degree 
of flexion that has been neccssan to permit 
approximation of tendons and particularly of 
nerves, without undue tension The flexion 
splint is gradually straightened during the 
second and third week and removed in all 
cases b\ the end of the third week 


»Vm poaiU* ilou httffwmiUi tfjA* « Uit th* Bwek tl»T» 
■a«iOri wtirt fMy UIct be oee<ifd lo W™ lb« me-t bM lor Un 
■cmtnMoiL ItlsMtarerauriovw yWlbei»«»froai»Ktl>»«I 
lo TOW tb« Ktve Um wbldh here been »droe*tcd. 

»« te bcTf borrtTrr Ibit iWrt b knool bi»*« foe Um Me of • 
pae rr ib trt oc Ifre tr«jm>Ujt W ( t boat a nlvrrd leo>laa or arrvr 
trteUr 1 mm aarl l*t art nortmaUy prtrml aboai Ibne rUM 
l*«»,»;l^ ibenrtptk* W tJM<< p xtr-r n ol ih* troc^M* vbicb arrrw 
defioU* rTBeviiTibeaUt. At lb* oc la tb« baiwl b l« 
! J *™ b 4* to place tbe Mtwr<i aerm er la mv brd. 

TbrttbDO Mnck railaUr Morrorn It bar aot erften been poatlWe 
uipultBL* whb MTT* rotort abort tW wtKi lo place ibc MtKnd 
, bod «4 mMde rnlboot dJrldin* ■wreW tbera oW*cpely, a»J 
W^^ahoeitMMeUee^IocttiWrflroldfTWoa Atle<««reipcr*ef»rt 
™“»nlliber‘ b I rtiterMBt, qtnted bove Urt tbrrt b a dcAolu 
belMri lb dryana o< eperalrte fcU at tbe cloa* aT ofxra 
Mid lb* aaoent ot >atne<p»t KU tteoe tommltm. 

. fljTfafcutm bar* »bo»a tbot tba o4 a Mtnred Berrt ocean 
Wtt h lot fcnp aatfl after lemr wceti. Aitrr tu period a Mtered 
b< mofl by tbe aorraal laMlaes o4 hmba, rren il tt wu 
aad then b BO dia«Ee bi paWlaC tbe iWb tbraasb 
rt nnj idre aortaentr o< txttabo au Debc#*Wrt 



n* *9- rirtcrirtl ina^Ion fornpoiJns divWed atcovsr 
tendons orrr the dorul aurfifc of the vriiU 


isjtTirrs or tuf palm 
(Figures 30 31 3: 34 96 40) 

The line of Incision depends to a certain 
extent upon the position and extent of the 
onpnal injury Four general pnnciplcs should 
bckcptmmmd An adequate inasion reduces 
operative trauma the attempt to fret impor 
tant structures from surrounding adhesions by 
subcutaneous dissection is frequently unsuc 
ccssful and often leads to futile and unneccs 
sary prolongation of the operation Second, 
the inasion should follow if possible the nor 
mal flexion creases of the palm ” Third the 
inasion can often with advantage be planned 
80 that the old scar Is excised Finally the 
blood supply of skin flapis must be pven due 
consideration, and any modification of that 
blood supply which may havx resulted from 
the onpnal injury As with injunes at the 
wnst it IS vxry deirable lo have a flap of skin 
and subcutaneous tissue to lay ovxr the line of 
nerve and tendon suture so that normal tissue 
may rover the site of repair of nerves and 
tendons. 

After the skin inasion is made and the site 
of injury exposed one must first isolate the 

** iluy finret &fi poTMaeiiUr cripfiM by tbe mertlu loBfitadlBat 
II ibe necora 100(1 iMBol bcbbno< tba ieccf vbetberoa 
Ua doml er tba palmu rorfac* tbreoeb tba piirlt or la tbe palp 
«brtiitrlvfefcctioaeereT«ir be tOerbuted ritirely Inn tba tsreeo 
BCtbrUka, vaay flaje et oriU b* urtd Iroca bclns poicasesOy drau^nl 
EmbIb ta* ralp tbe k ia iltwb aaHa cnk B teadi to mo tf action. Itblir 
batttf tanau tnanena lacbknsl tba pib« la tba In el tbe creur* 

or L-*baped ooe« tbaa lodcHoii&Bl. BanMll(i ) 
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digital nerve*. These nerve* control the 
motor function of the hunbncal and thenar 
musclea, aemation m the palm and hngers, 
and trophic fnnctJOQ of the innervated mus- 
cles and in the area of tensoiy diatrlbutioD. 
They lie just underneath the palmar apooeu 
rosis and ihghtly auperficial to the tendon*. 
They are usually botmd tightly m the fibroii* 
tasae tThich holds aponeunjsea, nerves, blood 
vessel* tendons, and sometime* oveilyingafcin 
m a mass of tear tissue. Unless they arc 
•ouAt and recogni*ed at the very be ginning 
of the operation they may be bopdesaly dam 
aged or even remain unrecognised. In the*e 
operation* there Is no royal road A* with In- 
juncs at the vrrift one must find the nerve* 
above and below the site of injury and trace 
them from normal tisRie into scar tissue. Of 
particular importance is it to recognlie and 
guard from Injury the motor branch of the 


median dovt to the thenar musde*, to free it 
from scar dasne and suture it If divided. The 
paralyna of the thenar muscles which results 
from its <£vuk)d and the resulting lose of 
abOity to rotate the thumb so that it facts the 
finger* are important dement* in the loss of 
function resulting from median nerve mjury 
The nerve usually appeal* as depicted m 
Figure 33 and Ia\*e* the sensory digital 
biuch to the ulnar tide of the thumb at a 
level close to the middle of the fimt net* 
ajpalbone. 

Of eqxial importaoce it it that the digitai 
bktod vosds which accompany the dmtal 
iierveaahouJd be guarded from Injury FaDure 
todoioma) result in necroais and gangrene of 
one or more finger*. c have not hentated 
to dj\Tde the luperfidal palmar arch 1/ neces- 
sary to secure adequate eiposuro or fadlitatc 
ranoval of scar tiaiue, but whenever poa*iblc 
it has been left intacL 

After nerves and blood vessels arc freed and 
protected from Injury the tendons most be 
found. Frequmtly the divided end* will have 
retracted a considmble dlitancc from the rite 
of injury and may be difficult to find. Beesuse 
it he* In a separate aheath and so does not be 
come adherent to the adjacent tendons, the 
proximal segment of the divided fl ex o r poflios 
loogui, particulaily is likely to retract into 
the forearm and it may be ncceasaiy to follow 
It to a level above the wifst, or to make a aepa 
rate Inaaon above the wnst in order to locate 
It (Fig *4) Often in searching for the procn- 
mal Kgmcnt of a divided flexor tendon it is 
poffliblc to distmguiih the thin fibrous ti*Bue 
remains of the empty aheath or of the areolar 
trooiff which surrounded the tendon in the 
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palm R> putUnp tension upon this li<isuc the 
end of the tendon can be dratm doumviTird m 
to the i^*ound TTic tendon il^lf is rccognuxd 
through it^ covering of areolar ti<suc b\ the 
jtiloKish tinge at the c<lge of the cut tendon 
which is now more or Ic^ completelv fu<ed 
with the surrounding connective tussue Thi< 
fusion definltcK limits its movement but If 
the adherent areolar Ussuc is comp!clcl> ex 
ciscd b> sharp dissection free mov cment of the 
tendon is again made possible 

In locating and freeing the dtstal segments 
of the dlv^dcd tendons care must be taken to 
preservT if possible the fibrous tendon sheath 
or enough of it to act as an annular ligament 
opposite each phalanx If this is impossible 
new annular ligaments must be construclesl 
after the tendon repair is completed 

The problem of uniting tendons which have 
become widclj separated is sometimes a difli 
cult one If both superfiaal and deep tendons 
cannot be approximated without undue ten 
non, the distal stump of the superfiaal tendon 
can be cxascil and a part of the proximal seg 
nient utilized as a free graft to bndge the gap 
between the retracted ends of the deep tendon 
In such eases one of the slips of insertion of 
the sublmus ma> be left attached at its mscr 
Uon, hud transverse!) across the profundus 
and the free end sutured on the opposite side 
to the fibrous tissue remains of the flexor 
theatb, so as to form a new annular ligament 
to hold the deep tendon in place (Fig 35) “ 

‘ Op»c< thf rwl ru I t»ta 


A thin segment of tendon mav al<o be laid 
across the deep tendon at the middle of the 
proximal phalanx and sutural on each side to 
the remains of the fibrous sheath so as to form 
a new annular ligament at the level of the web 
(Fig 25c) or as Ilunnell has suggested a 
strip of tendon or fasna mav be pass^ around 
the proximal phalanx underneath the extensor 
tendon so os to cnarclc the bone and the flexor 
tendon \\*lth the ends sutured rather snuglv 
a firm annular ligament is formed to hold the 
tendon in place ov-er the volar surface of the 
bone 

If It 15 possible to bnng proximal and distal 
segments of both superfiaal and deep tendons 
to a finger together in the palm without undue 
tendon, the question arises os to the wisdom 
of having two lines of suture at the same level 
and m close approximation and whether the 
twx) sutured tendons will not adhere to one 
another and so fail to move frcel) \\ e have 
sometimes met this problem b) la>ing the 
lumbneal muscle between the two tendons at 
the line of suture and holding it In place b) 
one or twx) fine sutures Figure 26 shows the 
result obtained in such a case in which both 
flexors of the index finger and the digital 
nerves to adjacent sides of the thumb and in 
dex had been divided just below the levTl of 
the outstretched thumb 

After the tendon repair is completed the 


(inlafc*! uimIu DcumU wbcr« tW hart bra dqOuiwl to u to 
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divided nerve* muflt be lutared- In the hand 
this 1 * often more diffirult than at the wrUt, 
for not nnctjmmonly it is ncceasary to suture 
two or three amaH brioches below to the 
larger nerve trunk above. Bunnell has sug 
geited that in such a case the tnrB distal seg 
ments may with advantage be gathered Into 
a single bundle by a circular suture before eod 
to-end suture is perfotaned The neceaslty of 
removing sufficient scar tissue to expose 
healthy nerve fibrils results in a gap of vary 
mg extent b et we en proximal and distal seg 
ments This gap can usually be bridged tty 
freeing the proxiinal segment above and gentiv 
drawing It downward and by flexmg tte fin 
gera at the metacarpophalangeal Joint* Free- 
dom from tension on the line of nerve suture 
and particulariY upon the small and delicate 
distal segments (the digital nerves) is eventlal 
for su cces s. 

The use of a thin fiap of fat to so^nte so 
tured tendons and nerves from ovenying ■JHn 
and to protect the line of nerve suture b help- 
ful m securing a successful result If subcu 
taneous fat can be secured at the site of opera 
tion it IS alway* utHiied, otherwise fat b 
secured from the abdominal wilL 

HTJUaUB OT THB VOlAi SUUACr 

OF THE /rsatas 

Although tendon division may occur at any 
point along the volar surface of the proximal 
ind middle phalange* the most common site 


of injury of the tendons within the fingers b 
at their base, approcdmatdy at the level of the 
wtb At this level there art three tendons 
wilhla the floor sheath — the two halves of 
the flexor sublunb, separating from one an 
other and pasang toward thm Insertkin on 
the base of the middle phalanx and the single 
teodoo of the flexor profundus passing under 
Death the dividing subbmis toward its inser 
tlaei on the base of the cbstal phalanx 

In operating upon such cases in eariier years 
we made the of attempting to suture 

all the divided structure*, and to bring about 
a complete anatomical restoration. This was 
always difficult, because the distal slips of the 
flexor Buhlimb were Invariably short and be- 
cause they were thin and flat, or slightly or 
Bcenhc In cn»a section Furthermore the su 
ture of three distinct structures at the same 
level tended to bring together a considerable 
fTiHM of sutured tiiue In a comparatively 
■twH space, with the result that the forma 
tlon of adhesions between deep and super 
fin*1 tendons was favored and the ghoing 
movement of the tendons impeded 
Bunnell s succearful result* following the 
transplantation of a single tendon Into a finger 
from whkh both flexor tendons had been re 
moved showed that a single ten don attached 
to the p>iid«n.T b adequate for maiu- 
tatnlnp the function of fleaion. In cases In 
which the flexor tendons were dfvfded between 
the level of the metacarpophalangeal Joint 
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and the ba^ of the middle phalanx >sc then, 
•fore bejjan to depend upon the suture of the 
profundus alone and to utiluc the Mips of m 
'crtion of the flexor sublimis m the construe 
tion of a new annular ligament to hold the 
profundus In place opposite the middle pha 
lam This plan of procctlure ga\c more satis 
facto^^ results than the former mctho<l but 
the results of suture of the tendons within the 
fingers arc still far from perfect and are less 
saUsfactor> than those of tendon suture in 
anj other location ^ 

As with injuries in the palm the ojicrathc 
inasion is made in such a wa^ as to a\‘oid cut 
ting across the normal folds and creases of the 
skin, usuallj along the most accessible lateral 
surface The <ligital ncrx*cs and \*cs5cl5 arc 
sought first of all anil arc carcfullj protected 
from injury dunng the course of operation 
The tendon sheath is opened rsadclj enough 
to expose the tendon ends and free them com 
plctel} from the adhesions which fix them and 
to permit careful and accurate suture Occa 
sionally it is possible to preserxx enough of the 
sheath opposite the proximal and opposite the 
middle phalanx to act as an annular ligament 
Md hold the sutured tendon in apposition to 
the phalanges dunng flexion Usuallj , in our 


■T>«Tnrti»(,n»*D»fottbl*Urt thtriptdity wrthwfa^Ktbgfa** 
b tS* l«r:r 4ho*t U« Krtrtd ^ r»lathT»y ppjr Uood 

r*WiT (d texlm Mmwxlcd br fTwrUl ibctEi. M “ •«*d 
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li* U»is« b if*port»nt Uoof la Wfloc. l^t **dtr«d 
f®** KrramlEd bf knw «od vwcxbf trwlM lmo« 

nirtad fimlr UndsuMbaed b a tyDovUl »bath.a*d wUck 

*P«>d far tbdr blood aopplT ckMfr CM Baan Umd *• 

*« ircMit b ibo Tbcab trrxbova a< tbefartw tradoert to lb* fafm. 


cxjicncncc this IS not jiosMblc Too often asn 
result of the infection and fibrous tissue forma 


tion which followed the pnmarx injurx even 
though the infection has been minimal the 
tendon am! the sheath in which it glides 
frcclj under normal conditions arc conmtcii 
for some little distance from the site of Injurx 
Into a solid cord of fibrous tissue Tlic portion 
of the sheath lilt emptj b> retraction of the 
ends of the dmderl tendon collapses Al 
though at limes it ma> be possible to open the 
sheath and free the tendon within it rarcU Is 
there sufllncnt space within the sheath for the 
sutured tendon to glide frcclj Under normal 
conditions the tendon is held snuglj bj its 
sheath If the tendon Is thickened as a result 
of injurj and the insertion of c\cn fine suture 
matcnal, there is simplj not sufficient room 
for the tendon to mo\c frcclj ** Moreover as 
a result of the injurj the lining walls of the 
sheath arc no longer smooth shining surfaces 
but arc dull and fibrosed Such conditions 
faxtir reformation of adhesions and militate 
against free movement We have usuallj 
therefore found it necessary to excise the 
remains of the tendon sheath at the site of 
Injury so os to provide adequate space for the 
thickened tendon and to depend upon carlj 


■Aft/ftfacDkritntlnaoltMiUctblbacDPil^UaekenvBA tnu<(Jcur 
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FIf J4 Ncttc aod Indon (nkiifei tbe roUr tortkA 
ot tb« right kcad utd foicftiiii (th« markrr hidicxia tbc 
dte of iaJvT' + Iruilritn <fivtekn erf bo^ omm aod 
tendemt, 0 of teulatki alone ) 

FIf u Serre aad tradoo fn^irki of the roUt •oftacr 
erf the hand and faTrarm ftbe toatker todWtrt ibe aha 
of Injury + indkttei dfriilaci of both norm and tendi^ 
O erf tnxktta alone.) 

roo%'ement to prevent the fomuUoQ of «dbe 
suns and hxatwn of the tendon to the tar 
rounding soft tiMues. 

The utftintlon of the slips of {nseruon of 
the sublimis tendon as a substitute for the 
bbrtHu dexor sheath opposite the middle pha 
lam has been mentioned \ cbnple plan con- 
suts m the utOixation of a single slip whleh 
is left attached at Its normal insertion and laid 
transN'ersdy across the proftuKius its free end 
IS sutured with fine black sDk to the hbrous 
eiparoion of the eitensor tendon at the side 
of the finger \ short stnp of tendon may be 
laid m the same way across the profundus 
opposite the mIddie of the pronmal phalanx 
and sutured to the fibrous tiune on other side 
to form a retainmg ligament opposite the 
point of greatest stress (Hg 25 ) 

If the deep tendon alone has been cfi\ndcd 
btttnid the point of Insertion of the flexor 
subhmij(Fig sg) sutureras) bereodereddif 
ficult because the distal stiimp U short and 
almost Ina cces sible for accurate suture from a 
lateral Inosicm It is In such cases particularh 
that an inoslon m the shape of an ln\Trted L 
(T) withitstransv'ersclinibattbedistalfleiion 
crease of the finger, may be hdpfuL In such 
cases one must abo be certain that the remains 
of the fibrous tendon sheath docs not form a 
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FIf 36 Nctv* A&d t»aaob}urie*orf tb« livwltaTlact 
of t£i rifkt band snd lofrvra (tbe maikn hxllcste* tbc 
■tic of tatny- + Indlatc* cCrUoa orf botb hcttc* and 
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FIf. ji \err« and tntdoc tebirics of tbc donal furiirt 
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barrier to the full nuyvetnent of the tcaidon as 
It u drawn upward b\ contmetkra of the 
flexor muvle or that the new annular liga 
ment if one U prorided does not form a sum- 
lar obatructkin 

Finall} after tendon repair is completed 
the digital nerves. If they nave been dlvnded 
are united b> end to-end suture. 

mjtmiES or the Doastni of the ruxo 
(Figures 5 a8 30, 31 32 it) 

\\Tiile Injuries of the dorsum of the hand 
with division of the tendons and nerves mav 
occur at an\ point the majoritj of them are 
included m one of four groups (i) injuries on 
the dorsum of the wmt with diinsion of the 
extensor tendons of the four tmgets (a) in 
juries on the radiodorsal surface of tbc wmt 
with division of tbc long abductor of the 
thumb and the extensors of the thumb and 
wrist { 3 ) injuries on the dorsum of the meta 
carpus and ( 4 ) subcutaneous rupture of the 
extensor ten4m opposite the distal inter 
phalan^ joint \\Tth tendon injuries m 
eluded in the first three groups there maj be 
dlvuioQ of one or more of the sensorv branches 
of the radial or ulnar nerve*. 

Injuries on the doimm of the wrist fre 
quciith result in a division of the extensor 
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tliptnrum communis \Mth or ujlhoul con 
mmitanl <lj\i«ion of iht cttcn‘<ir indicis 
propnu< txlinsor diplt quinli pmpnu^ and 
ntcnMircaqn uliun< (Hr s> I iu failthtl 
the first of thrx underneath ihc 

carpal lipamenl through llic ^mc compart 
menl as the cxtcn«or digitorum iT)mmunis 
nukes It almo t incanlahlc that it ^houhl Ik 
injurcil if thi common extensor w ihvidinl 
Common chanctcn<tics of thr'< injuni*s 
arc the markeil retraction of iKith •s.'pmcnt^ of 
the diudetl tcmlons and the fact that usualK 
both proximal and di<tal <scpmcnl^ an lirmK 
nuttcil topclhcr h\ <car ti^s uc for •^mc di^ 
tance from the point of di\n«inn Smic a mus 
cic rchcvctl of its normal tension immctliatcK 
contracts to the resting stage the proximal 
segments of the dundctl tendons retract up 
vanl into the forearm Hccau<< the iktor 
muscles arc more powerful than the extensors 
and since the normal jiosilion of th«. rtlaxnl 
hand is with the tingt.i> in ^Tniflcxion the 
•hslal segments of the dixadetl tendons art 
dram distalwanl with the result that the 
gap between the <li\n<lc<l ends is even grcatir 
than It IS ordinanl) after tendon tlmsion 
Too often the ad\*antagc of splinting the in 
jured hand in the position of dorsal flexion 
immcdiatcK after injurx has lioen oxcrlookcd 
and an additional degret of ax-oidable squra 
tion has taken jilacc 

In the opcraliM. exposure of such m)unvs 
a crescentic or a flap ina«ion (Ilg ao) with its 
center opposite the site of injun has sextra! 
adx'antages It permits one to la) a flap of 
fairU normal skin and subcutaneous tissue 
ON'er the sutured tendons It ma\ make it 
possible to a\x)ul cntircl) cutting across the 
healed scar and so make more certain pnmarj 
^ling of the opcratlxc wound It faalilalcs 
closure of the incision when the wnsl is held 
in dorsal flexion If on the other hand one 
nukes a x^rtical inasion along the midlmc of 
the forearm and dircctl) across the scar dor 
Ml flexion of the wnst forces the edges of the 
Inasion apart and renders closure of the 
^ound cxtremclx diflicult Too often such an 
inasion foils to heal at the site of greatest ten 
non where the opcratiw inasion crosses the 
scar of the origin^ injury the wound begins 
to gape, and tissue necrosis and wound infcc 



HC' jSanil jo l^ft, nerxr lnhirf« ot Irlghl oppcT rx 
trtmil) fichu nme Injunr^of Wl npperrxlmnity In 
ibr*^ ca«^ rilhcr • oervt naly Inwrcd or Ine co- 
locMml lerwlno Injury lud l>ccn rquirrd elsewhere at the 
primary oprratioB. 


tion take place with the result that healing is 
dclajctl and the ultimate result dcfinitcU 
impaired 

In making the opcralixu inasion and raising 
the flap U IS ncccssarx to remember that the 
sensory nerxes he just underneath the subcu 
tancous tissue, supcrfiaol to the deep fasaa 
oxxrljnng the tendons. As m operations else 
where on the hand the nerxes must be rccog 
nized and isolalc<l at the outset of the opera 
tion or the) vnll be irreparabl) injured 

Before the dlxided tendons can be unitetl 
it is necessary to free them from the surround 
ing scar tissue to such an extent that a pull 
applied directly to the proximal segments 
draws them well down into the field of ojiera 
tion, and a pull applied to the distal segments 
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pfoducei complete eztenaoQ of the affected 
fiiigera. It u not necessary and oiuaHy not 
wise to separate the tendona from one another 
and umte them Individually they would 
y become adherent to one another 
The operation moreover wooldbepro- 
lon^ and r^ered more difficult for the In 
dividual tendons are 00 narrow and slender 
that thetr appronma^on is much more diffi 
cult than that of a laraer tesdinoos mmx, 
Injunes on the radlodorsal aspect of the 
wnst may cause a diviskm of the abductor 
poQias longus and extensor brevis, of the ex 
tensor poUicu longus of all three ten 
dons or of the three tendons and the imder 
lying cxtensori of the radius (Fig 30) If one 
remonbert that the ffnt two tendons pass 
under the dorsal carpal ligament through the 
compartment farthest to the lateral ride and 
form the moat marie wi prominence on the 
lateral aspect of the wrist, that the extensors 
of the radius pass through the next compart 
ment and at a slightly deeper level and that 
the extensor poOios longus passes through a 
third compartment still more mifitwl and 
more superficial than the second, it is easy to 
understand why certain tendons are lieiy to 
be divided in certam type* of Iniury either 
alone or characteristically m aMociatMn with 
other teaidoDS, If one kcepa in mind tBi* asso- 
aatkm he is not likelpr for to fall to 

find nnd umte the divided extensor brevis if 
the abductor longus has been divided or to 
look for injury of the extensors of the radius 
if the three more laperfiasl tendons have been 
divided 


Injuries on the donum of the metacarpus 
may Involve one or more of the extensor ten 
don* of the fingen (Figs. 5 31) Because the 
individual tendons are united laterally by the 
oblique bands which pass between them and 
held to a slight cxteait by the areolar tiisuc 
which surrounds them retraetbo of the 
divided tendons is not so marked as after in 
jnnes on the dorsum of the wnst, for <3 ample 
and suture of divided tendons on the dorsum 
of the metacarpus is relatively easy If after 
operedoD the fingco art supported on a cock 
op splint, so thjLt there is no tension upon the 
linis of suture for a penod of from ten to fifteen 
days, one sboifid secure a perfect result in 
practically every instance 
Subcutaneous rupture of the extensor ten 
don opporite the distal Interphalangeal jomt 
(Fig 3j) was discussed by Mason m a paper 
published in this journal m March, 1930 and 
the operative treatment carefully described. 
As Mason pointed out the rite of rupture 1* 
usually just opposite the joint In case* seen 
immediately after Injury the tendon may 
pear Intact when firrt exposed, because the 
thin ilieath of areolar tissue which surroundB 

the tendon is itreUbed but not divided When 

this i* directed free the ruptured ten 

don a exposed In cases teen •ome time after 
Injury the ends of the tendon are united m a 
i^ ptVi..ni»d position by a bnd^ of connective 
tissue which ha* formed withm the sheath of 
areolar tissue. We have secured the best 
results by excising this thickened connective 
bwuQ and bringing the dean cut tendon ends 
into accurate ap^tion. If one simply divides 
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the bndpc of connccli\'c tissue and oxtrlap* 
the two segments sufTicicntU to shorten the 
lenpthened tendon suture is more casil) car 
ned out but a considerable mass of tissue is 
left under the thin sbin of the distal phalanx 
which max interfere with healing of the skin 
and leaxc a tender and uTL«iiRhtl\ spelling at 
the site of suture 

In excising the bridge of conneclix'e tissue 
that has formed between the ends of the rup- 
tured tendon, care must be taken to lease the 
greatest length possible attached to the distal 
phalanx It is aln'a>s difTicull to be certain 
that the sutures inserted in the thin distal *eg 
tnent of tendon will not cut through and 
rdcasc their hold on the distal phalanx The 
htTger the slip of tendon left attached to the 
distal phalanx the less likclv is this to happen 

In the after care of suen injuries we haxx 
found It vase to spbnt the afTcctcd linger in 
complete extension or sbght hjTwrcxtcnsion 
at the distal mtcrphalanccal joint for a penod 
of two and one h^f or three weeks For thb 
purpose the familiar baseball splint of Lcwin 
>5 x“cr) useful 


r£sxjii£ of cases of dixtded kfrxxs 

AND TENIXDNS 


Since Alorch, 1916 w“c haxr had the oppor 
tunity of operating upon 170 patients with 
diXTsion of the nerxxs and tendons of the 


hand *• Ninety-seven of these were from the 
service of Drs Kanax^, Loyal Davis, Mason, 
and Koch at Wesley Memorial Hospital, 57 
from the service of Drs Mason and Koch at 

w* twep «4 II cue* ol »»d Uoi* 

|**Uck U m bipMlbM to uu Jf — U tb t j Tidol trpilnn* Is 
Uh lUitU wen brtdf*d viU Undoo tnfu. 


lie 41 DiviUon in lu 
tnmobUc accident of nedUn 
nercc and all flnor trndona 
over ToUr lurfacr of left 
irritt cicept dfci> rtnor of 
little 6ni^f Primary tulnrc 
of bent and tendon fol 
lowed by tevete tprcarlloft 
infretkra and extr^vT de 
atroctina of luperSdaJ and 
deep 

Secoodaty luturt of me 
dlan oervearul finer pcJlkn 
loocut 16 awnthi after ia 
Jury a Knult after pri 
miry luture and fabaeqaeat 
lafcclioB (ju»t before t«t 
ofMlary operatloa) b Re 
luU s rears altcraecoodiry 
opmtioa. c Sensory find 
tairs sjtars after seconduy 
operation. 

Passax-ant Memorial Hospital, and 16 from 
the service of Dr Koch at Cook Count> IIos 
pital In 70 eases tendons alone were dixidcd 
m 31 eases nerves alone, in 69 eases Iwth 
nerxTS and tendons 

In 134 cases the injur} Involved the xtilar 
surface of the forearm wnst or hand, in 37 
cases the dorsal sxirfacc (In one patient the 
dorsal surface of the nght hand and volar sur 
face of the left were involved in the same 
acadent) The hand involx'ed, the approxi 
male location of the xTinous injuries the rcia 
live frequenc} of injur} m diflcrent locations 
and the rclaUve frequenej of associated nerve 
and tendon mjur} m different locations arc 
indicated m Figures 34 to 39 The striking 
fact Illustrated by these diagrams is the fn. 

a ucnc} of mvolvcment of the volar surface of 
1C xmst, the extent of such mjunes, and the 
almost constant association of multiple ten 
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Fif. 4* IMrUoD al bIou Dore ud blood vtMd*, flexor cxipl nbrnik xnd idsct 
6cUl flexon fcrzr ^nferx; Imioeilki* Hgittoa ot Uood xad ntare a/ dlrutd 

Derre ud Ufidooi atKfercuud ether AiMmhaia Low fiodeinftctkix 0/ wocfid vttb 
dual fonmtkio per^edne for 6 tooatfa* thrr openuient. Rexclt iH ncwtbo titer 
opentuo. 

don diviawns with di\HaJon o{ the median or pushed his through a giaas door or win 
ulnar nerve or both. dow In 35 the injury reanited from an aatO' 

The age of the padenta vailed from la mobOe eaadent and m the majonty of nch 
months to 60 yean Fifteen were between i it was stated that the wcu^ was caused 

and 5 years of age 18 were m the dnt decade by broken giass from a windahteVi or car 
of life 33 m the second 63 in the third, 38 in door In 33 rnwi the injury was doe to a 
the fourth 33 in the fifth and 6 In the auth knife cut, a stab wround or raeor wound In 

the age of one is unknown 1 1 cases the injury resulted from a fall on a 

A brief discnsiKm as to the Immediate cause bottle, a tumbler or a cup with coHapse 
of injury the immediate treatment rendered of the object and a resulting penetrating 
and the immediate results obtained may be of wound. In 9 rjLws the mjnry resulted from 
some interest In i66 cases the cause of in coDapae of the porcelain handle of a water fao 
jury was recorded. In 46 cases the injury cet with subswjoent laceration and penctra 
resulted from a glass cut and In the majonty tion of the palm by a sharply pointed or jagged 

of these caaai the patient bad faDen and fragment of the handle In is cases tendon 
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duision v.'HLi the resuU of subcutaneous rup 
lure, in 3 eases the flexor tendon of a Anger 
■was iii\X)h*cd, In lo eases an eitcnsor tendon 
opposite a distal intcrpKalangcal joint Other 
causes included gunshot and bullet wounds 
mjuncs from np saws or circular sairs laccra 
tions from jagged steel fragments mrc sharp 
edges of »nc and tin and crushing injuries 

Twentj two patients were seen b\ us with 
ID from '’O minutes to 25 hours of the injur> 
and were operated upon immcdialclt fwo 
other patients one seen 36 hours after injur> 
and one 48 hours after injury were also 
operated upon immcdiaicK C)( these 4 pa 
tients lhcopcraU\c wounti healed b) pnmar> 
union in 15 cases wound infection des'cloped 
in 7 eases, 2 patients did not return after 
operation and no record of the posiopcratisa 
course in these 3 cases is a\ ailablc 

The 7 eases in which wound infection <le 
salopcd after immediate operatiow deserve 
particular consideration for it was pnnunl> 
because of the infection which tool place m 
these cases and the se\enl\ and duration of 
the infection in 4 cases (Coses 1345) that 
we were forced to recognize the danger of Ira 
mediate operation for dmded ncivcs and ten 
dona and that we ha\c since laid so much 
stress on the importance of delojnng repair of 
divided nerves and tendons unless one is ccr 
tarn that the wound is clean 

CAsti F r Wedev Memorial Hospital 111566 
April lo-Mi) 6 1034 (Fit 40) 

This patient a bottle inspector 13 jears of sjje 
tostalo^ a cat octdu the \'o(ar surface of (be (bumb 
at the level of the mctacarpopbaLangeal joint from a 
broken glass jar April 8 1034 He recci\vd trc*t 
ment from a ph>TiciBO for two da)** and was then 
test to the hospital beoLUse of inablUt) to Sex bb 
thombat tbeinterphaUngttl lomt He was operated 
Dptm uader local anxatheM ahortly iflenvard 
approumatelj 48 hour* after the injun, The some 
what ragged akin wound was enlarged, the ends of 
the divided flexor poHids longus brought togelbcr 
With >Bk suture* and the »Ud wound loosel) dosed 
■with lUkwonn and sUn dips. Warm wet dtess- 
iaga were apputd lo the hand codinuousl) after 
operation. 

Tbt morning after operation April 11 the m 
riant t temperature had risen to io3 degrees ana ft 
■wM Doted that there waa ttdccas. redness and tec 
demm, parUculariy aboot the wrut and an the 
radial side. No pain on extension of the little finger, 
some pain and windng on extension of the indea ana 


middle finger* on April 13 swelling of the wrist a 
Mule more marked on April 13 swelliog of the 
wrist iartarm and dorrum ol haod more marked 
redoes* and esnoiritc tcndemc*i on radial fide of 
^rsum o\ wrist * litiwttn April 1 1 and Apill 14 the 
ftrcgular temperature ranged from 98 6 lo 103 
degrees reaching the laUti point on the flftrmoon of 
April 1 4 \pnl 15 under nitrous osidc onastbesia 
the ndial buixa was opened U> extending the opera 
the fndsion upward for 3 Inches along the radial tide 
of the forearm A thin sangulno-purulewt discharge 
waaev-Bcusled which show^ a pure growth of sta 
phvlococeus Hhc report doe* rwt sav whether 
altras or aareuO on culture The following da\ 
U was noted Thin leropurulent discharge artmnd 
rubber tUfue drain Pallet feels much beller ricpl 
for first rime last night 

The Infection graduallv cleared up and the paiient 
left the hospital if ar 6 0 da\-s after operation ( ten 
doQ suiurci with tbc wcoind beating but still re 
qulriog dressings 

Case 3 \ H Weslev Memorial Hospital 

113096 11453; Jul\ \ 30 1924 September 18-33 
1034 

Tbli parient a 33 scar oM carpenter rtcavtd n 
long obliriuc deep cut of the left palm and wrist 
from tnp saw June 30 He was taken Inamedjstel) 
to fe hospital where the injur? was treated and tbe 
wound sutured under ether anasthesia 

The folbrriDg da\ he was iraosfcrred to ANeslev 
Memorial Hosjnul and onmteii upon under gas 
and ether aaxsthesla thorti) titer idmissioD. The 
wound extending from the cleft between the UlUe 
and ring fingers lo tbe base of tbe thenar rmlnente 
was opened wideb the median nerve all the long 
flexor tendons of ihumb *nd finger* and tbe first 
metacarjial bone bad been divided 00 attempt had 
been nude at operation the das belort to repair 
these structures. The tendons and nerve were 
united and the hand splinted so as to immobtUie 
the first metacarpal The operation required 2 
hours 5 minutes. Warm wet dr««ngs were applied 
to the hand et the dose of the operaiJaa and main 
taioed contlnaoush for 48 boors 

Tbe afternoon following operation the patient 1 
temraeraturc rose to loi degrees thereafter it 
grad a*U> receded reached normal on the third post 
operative div and did not rise above qg 2 degrees 
tnereafter Although he complained of some pain in 
the hand there was vef> little postoperative swell 
log and for some davs it appear^ os tboogb heaUog 
were taking pisce without Infectwo. On the tenth 
posiopetalE e d*> Julj n a slight wound discharge 
appeared between the lltllc and ring fingers two 
sutures were removed from this srea and some thin 
seropurulent ditch*r« escaped, Tbe following da> 
the dresrings were foirlj weU sstarated and it was 
noted that there mu separaUon of tbe skin edga 
oloQK almost tbe entire extent of the wound. Bridges 
of adhesive were placed serosa the IncUion to pre 
wat fuTther seTiaration the wound was csrefuB) 
dressed each daj and b> Jolv 19 there was Uttle 
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wound diKliiitc. Jaly tj It wM not«d tli*t there 
wu ttni fUtbt wound dlschjufc at tb« bue of the 
thumb. July j8 the wound iru dry rtlfl cedem* 
oa the dofTom of the fund ig dtyt after operation. 

The patient idt tbeboapltal Jidy yo, and returned 
dally for ph)-vaJ tbeiapy Sometime after leaving 
the hoapftal (^the exact date b not recorderQ a ainiu 
appeared at the dbtal end ol the wound b^weea the 
rug and UlUe fingm. Beouae of tbb be re-enlertd 
the hospital September rS. The slctus wu rucattri 
and warm wet dressings apjdied for 48 bouri. Ba 
left the bospital September tj and the woond dla- 
chatge oeaa^ cooin«teiy tho^y alterward. 

Cucj U S.. Wcalej Memorial HcaplUl, it^jn 
Uarca 31-ilay 24, 19*6 Jub »d- 

Aue^ I 1917 

Tbh patlat a id yrar old piano student, wu 
admitted to the bocpltal at n pm. twdre nours 
alter an autotnofatle aeddent in wh^ she had 
reedyed a idan cut acroas t^ volar surface o< the 
left wrist The divided ulnar artery bad been liutrf 
with cUkworm gut (mmedlatetr after the Wury 
OperitlOD wu p^ormed undo iocal anrstbesla ti^ 
foil owing morning, i jujt twenty four hours 

after the aoddent Toete sru UtUe awetUng about 


From that tJine on she improred rather lacifly 
Md left the boapltal Jlar 24 eight weeks after the 
Injury with the hand and foreana nrarJy healed. 

During the sammer 0/ rgrd she received Inteorivo 
phrtfcsl therapy with aoroo impronancat in mo- 
bility of the &ngcri. 

She wu readmitted to the hospital July td 19J7 
a year later At that dma there wu de^^w byxn>- 
abthcaU throughout the area of mediin nerve 
Udbutlon. 'Hia thumb wu held in flf don at the la 
terphalsngeal IdaL The other 6ngm coaid be com 
pbtaly desed. butootcompIetriysTteo led (fig 41) 
Atopeiatioa July s; It wu foond that the suture ^ 
the medua nerve and the flexor pjIlJds longus had 
given way and these itruclurea hxd become firmly 
adherent to one another and to the surrognding tb 
aoes. The deep tendon to the Index finger had l»Jed 
in a lengthened podrioa. The tendon of the thumb 
and the median nerve were freed and ends of 
each floited bv end to-eod uture. The deep tendon 
of the Index ScTtr was shortened. 

The range of movement of the hand and fingers 
and the pe^tence of alrophv of thg thenar mnwici 
August ^ tQjo areahown (n flnjrejr Atthattlme 


the site of injury at the time ui opersUos and no 
evUeaceof Infection in the ones wenjod Tbemedlan 
narre and all the fiexnr tenwu over the voUr aur 
face of the wrist except the deep &exor ni the httle 
finger had bees divided. Ail were iaoiited. The 
wu enlarged by a loujCudlnaJ Uudaton. and 
the divided structarea csrefulTy sutured. 

I Twenty four h< 7 un after opoatioa the patient • 
temperature bad risen to lO] 6 degrees and her pulse 
to 140- She coaptained of some In the loreans 


Ihe foOoaing day the fever and rapid pulse per 
risted, the iacesinQ waa very palnfob ana oKudder 
aUyswoQen. The skin dips and a part of the dermal 
sutures were r eq tovod with the escape of a small 
«g^mt of ftitn fluid. Culture of the fluid showed a 
mixed growth of staphylococcus albui and a short 
rtain strep wcoccni. Aiter remoral of the sutures 
jnaarive warm drcsslnp were applied to the entire 
UTOti extrootty 

During the five days following the patient wu 
seoously tD with high fever vomiting and obvious 
toiwmia. Bet umpetaUire ranged from 9^ to 
1014 (kftees> her pdae from ns to 144- ^ the 


our hours August b, jqjo are afa own in rear Atthatrime 

mg about sensation to tight Ivucb and pm prme wu present 
s and BO over the CDllre oedLin oerve area but aomewhit 
0 m<wfT»w dJmlnisberi 

■■oUr sur r^n 4. B F Hetnorial Hospital, 

thehttle tayiyi. >19004 >19)15 beptembex p-ib, 1916 
:ed. The Denaner ao-sj ipjfi February 8-ij 19*7 (Fig 
aton. and 4*) 

Thb parinL a det^ of w- x-earv feS at ho wu 

S lieots leaving hb ptacs of work at 5 p-m. September 0, 
pulse i9td nil left am shot forward u be fell and ouhea 
forearm tbrev|h a plate gius door He -wu taken to Wesley 
uise per Memorisi Jloapital Immediately and operated opoo 


•evoith^y after operation the symptoms ef acots 
InlectioB began to subside and u they did so wooed 
discharge nwro proluse and necrosb of the 

tbsoes about the wound became apparent Altboort 
by this ri^ all sutarea had been removed and the 
wuund lay widely open, extensioo of tbo Infecriosi 
both upward ano downward giaduaDv took place 
oect*lialing tndifon snd drainage of the upper lore- 
armApifli? of tbttbenaiipace April i^andof^ 
lower part of the arm above the elbow May .t May 
■ because of coniiierablc lou of blood the i^y be- 
fore and becanae of her critical condition 
(ivtn a tranilcaion of joo euWe eenrioaters « dt 
Iliad blood- 


Memoriai Jlospital Immediately and operated opoo 
ahortly after admissloft under gu ann ether anrs- 
thesU. Tb« record doo sot state the exam Uma of 
operation, bat does state that be m n rec d Iiom the 
operating room to the ward at 7 lopjn. 

AtoperatloDlt vufound that ohur nerve and 
blood vesaala. ibe flexor carpi olnaiis, and the super 
flctal flexor tendons of the four fingers bad been 
dMded the veswda wen PgaJed, the dMded 
nerve and tendons latnred. 

The morning after openlkm the patknt a tem 
peratnre wu 1004 de p ees It Idl to 90 degrees the 
ioQowiof day ■nd remained Dermal after tbs third 
du On September 14 It wu noted ^Dr Maaoo, 
" 5 oib« diacnarge from the wound. Thh b due, I 
itilok to tha llneture of Iodine which wu swabbed 
Ubmily In wound at the time of operation. Tem- 
perature nonnal.'’ On Sq)t«mbci i6 the patient left 
the hoapitaL There wu ‘'rilght dialnsge trom the 
wound, m>t purulent." The asset date of besHng la 
not recorded. 

December w tbs parient wu readmitted to the 
hoapftal becanse the wound had opened sponta 
neooily several weeks after buQcg had taken place 
and discharge from the rvsd ting sinus had perrifted 
On tdmiWon there were several apparently super 
tha opera tlvainriiion 
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A drop or two of jtHow pus could be expressed from 
them These siniises were cxdsed under jras and 
ether anxsthesla and three pieces of Lnotied suture 
mtlcrial remONTd from the depth of the rather su 
pcrfidal wound The wound was loosch sutured 
The patient left the hospital on the third da\ 

Fchraar> 8 19:7 he was readrrutted to the hos 
piUl with a small discharpne sinus still prevrnt at 
the site of the former operation because he bad t 
rather se\cTC scute upper ^csnlrator^ infection no 
operative procedure was carried out at that time 
tod he Idt the hospital 4 daj s after admuslon The 
record docs not stale the exact time of hcalinp but 
shows that It was complete \pril ri tgj at the 
time the pbotoprapbs (blp 4^) were taLeru 

Case ^ H D \\esle> Memorial Ilospiiat 
130406 (Hr 5) 

ThU patient a Ritl of ^ \cars sustilncd a >aKRed 
wound the dorsum of the Icll hand from a broken 
mirror ilarch j a 1937 She wai taken immeduid) 
to a doctor who dreu^ the hand and addsed hos 
pltal care- 

She was admitted to the hospital 3 S hours after 
the Injun and ^wrated upon under ether acu ithciu 
an hour utcr The wound laj dlrecilj o\cr the mid 
die of the metacarpus a triangular Hap of slin nith 
id apex above and Its base just proximal to the meta 
carpophalangeal joints had b^n tom downward 
the extensor tendons of the index and middle fineers 
had been comnletdjdmded that of the ring finper 
partially disdaed The wound was cleansed In the 
opentlQi; room with soap and water ether alcohol 
and picric add solution. The tendons were sutured 
with sQk the wound edges locsel) approximated 
with luterruptcd sutures and some strands of sUL 
worm gut left In the wound for drainage- The opera 
tlon, according to the anxstbcliil s record ret^ulred 
thlrtj minutes. \\ arm wcl drcsiings were appbed to 
the himd at the dose of the operation and maintained 
for the next 9 da>i. 

March 14 48 hours after operation the patient a 
temperature had risen to 103 degrees. ThcfoUowinc 
da> March ij there was considerable awelUng of 
the flap three sutures were rcmo%'ed from the shin 
and a small quanlltN of seropuruicDt fluid escaped 
from the wound On the fourth day htarcb 16 a 
Carrel tube was inserted into the wound and InstUla 
bon of 3 cubic cenUmeters of Dakin s solution every 
3 hours begun. The warm boric dressings were con 
tinucd ts before March 18 considerable pus was 
eipresxed from the wound the patient s tempera 
ture had gradually receded from 103 to 100 degrees 
March ao the inatlllabon of Dakin a solution was dis 
continued. March aa the continuous warm wet 
dreaslngi were discontinued and Instead the hand 
was soaked for 15 to ao minutes twice dally in warm 
sterile boric solution. 

The lufeebon cleared up veiv slowly AprQ 15 s 
small localixed accumulaUon of pus under the heal 
lug flap was Inoied and continuous wrarm boric 
diesslna again applied for a days. The wound was 
slmoat heilrf when the patient wai discharged from 


Ihe hospital Ma\ 3 to:? 7j^ weeks after admission. 
In spite of iheprownf^ suppuration and the prorai 
nent scar on the dorsum of the hand the functional 
result was excellent (Hg 5) 

In Ihc last case ihc possibilit> of chemical 
injun of the tissues about the xvound comes 
into consideration as mirror gbss injuries in 
other cases m our cxpcncncc ha\c been fol 
lowed b> persistent suppuration wfth slow 
but progres-Mve necrosis of the surrounding 
tissues UTicthcr ii xsasa factor in this case is 
of course purclv conjecture 

Of the 146 patients who came to us for 
^ccondars treatment an immediate closure of 
the supcniciai bound alone had been earned 
out clscbhcrc m 42 cases In 22 of these cases 
the wound hcalcrl b> pnmarv union in 0 
cases there bas a slight wound discharge for 
from 2 da>‘s to 3 becks In 10 cases suppura 
tion dctelopcil In 4 cases there is no record 
as to the immediate result 

In 54 of the 14O cases immediate ncr^c and 
tendon suture had been earned out elsewhere 
In ^8 of these the wound healed b> pnmor^ 
union, m 8 a low grade infection dcNtlopcd, 
m 14 suppuration and tissue necrosis took 
place and complete wound healing was de 
la>td for from 3 to 10 weeks from the tunc of 
injurj 

In 14O of our cases in which secondary 
operation was performed i c all the cases 
except the group of 24 operated upon b> us 
shortly after the injurj the opcratu'c wound 
healca by pnmarj umon m 119 cases. In 3 
cases there is no record as to the rcsiJt as far 
as infection is concerned In 4 cases faflure of 
pnmar> union was due to slow necrosis cither 
of a longitudinal slnp of sUn along the hue of 
masion or of a small transNcrsc section of 
skin centering at the site of the original trans- 
verse bxjund This necrosis wc behc\ e resulted 
from impairment of the blood suppl> of the 
skin flaps, cither because of scar tissue forma 
tion following the original injury, because of 
trauma dunng the operation, b^use of ex 
ccaivcl> thin skin flaps, or because the sUn 
was sutured under cxcessix’c tension 

In 20 cases of secondary operation failure 
of primary union was due to infection In 8 
of these Infection was desenbed as “shght, 
low grade, superfiaal infection of center of 
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wound etc., and cleared up in from lo to *4 
dfl>*i after operation In 4 Infection was slight 
but persutent or recurrent for from two and 
one-half toKimontlisafter operation andsab- 
oded when some unahsorbed suture material 
was extruded In 8 sappuration dcN’clopcd 
with some neciosii of superfi^ and deeper 
tiatucs, and complete healing was ddayed for 
from four to eight and one-half weeks after 
operation. 

The Incidence of poitoperative infection 
has become steadily lee. In 63 out of 71 
operated upon between June 1939 and July 
19^3 the operative wound healed by prfmfliy 
union. In 3 of the 8 which did not by 
primary unjon there was slow necroas of a 
ftnp of skin along the line of operative In 
ciUOT without evidence of Infection until 
this necrosis took place m 3 the infection was 
slight and cleared up in from ten to eighteen 
days after operation in i in/edion was appar 
ently due to organisms of low wrulence but a 
slight discharge pemsted for ei^t weeks after 
operation 10 i frank suppormUon and slougb- 

a of tissues took place and healing did not 
: place until eight and one-half weeks after 
operation In spite of the fact that we have 
not yet succeed^ in elurunatmg infection as a 
postoperative complicttfon we behe^e that ft 
IS avoidable and that it can be eliminated by 
watchful care at every stage in the operative 
treatment from the beginning of the prepar 
ation of the hand for operation to the time of 
removal of sutures. 

RISUIT8 OP suTDsE OP DmnrD ntrvm 
AM) TJOfDOSS 

A number of factor* conspire to make diffi 
cult an appraisal of the results obtained in a 
group of cases such as that under discusslOD 
the ambition of the workman to secure a good 
result the desire of the patient to show a aat 
isfactory result, or occadonally his desfre to 
minimize the degree of improvement because 
of the possibility of securing additional com- 
pensation, the location and extent of the 
original injury the interval of tune eUpdng 
between the injury and the operation, the 
amount of scar tiseuc fonnstlon present at the 
tin¥» of operation which is usually directly 
dependent upon the extent and c h a r a ct er of 


the Infection which followed the original In 
Jury the time that has elapsed between the 

r atfon and the last eiaminatfon — an etsen- 
consideration m the case of nerve suture 
and the faithfulness with which physical 
tberam eierdse and uscof the mjored hand 
have been carried oat Because of ^esc many 
factors affecting each case in varying degree 
It la almost impossible to classify the results 
obtained as aoeDent, good, etc If a patient 
secures a usable and useful hand after a severe 
Injury and lerwus infection that have resulted 
Id complete loss of function for a year or more 
such a result can fairly be contend ered 
lent, though the hand maj be far from perfect 
as compared with the norma]. On the other 
hand if one secures a result somewhat less than 
perfect in a case in which everj condition has 
been farorabJe, it can not truly be considered 
an excebent result The results of nerve su- 
tare particulariv art dilDcuJt to Interpret ** 
The rapidjt> with which overiap from adjt 
cent nerves develops in the area supplied by 
the divided nerve varies in dUferent lodi 
vidoals and as has been stated aboiw thb 
one factor emphasized particularly by Fol 
lock, is a constant possiw source of error in 
Interpreting tie finding* present after nerve 
suture Tie patient a inteipretatfon of the 
signs of returning eeiuatk)n Is olten mislead 
Ing and one must be conservative about dmw 
lug condosions tunpl^ from a patient s state 
ment {FJg 14) 

We have not been able to secure result* 
aacb as Bunnell obtained— return of ten 

aatlon at the rate of a phalanx a month after 
sotnro of the digital nerve* — nor have we seen 
return of function appear as rapidly (n the 
majority of case* as is suggested by moat 
wrlten to be the normal expectancy On the 
other hwnij we have seen progressive improve- 
ment taking place for a l^g penod alter 
cpciotion and continuing far b^TJod the time 
ordinarily considered as ntaridng the limit of 
possible unprovement ^eiayordlnarUycon 
ddeied, although wo do not know of any ac 
curate statements concerning tbe length oJ 
time during which Improvement can be ex 
pccted to continue after nerve suture. In this 
K-Ti. Mwta W — W K 
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coruiecUon the following ease report u of 
particular interest, and cspcaall> so because 
the patient u a phvsidan and accustomed to 
malang accurate obscrv'ations 

R,A^\\«lc> Mcmonal Hospital sooStfFlp 4O 

Tlus patient, a year old radical itudent at the 
ape ol I , plunpcd his npht band tbrouph a plau win 
dow and divided the medun ner\'e and lonp flexor 
tendons of tbnmb index and mlddie fineera. The 
tendons were sutured soon afterward the wound 
healed without Infection \fter the acddent com 
plcle anxslbcsia in the medbn ner\e area persisted 
the skin became somewhat atrophic and pross 
conges in appearance and brittleness appear^ in 
the nalli of thumb index and middle flopers. 
Atrophy of the thenar muidcs was slow but pro- 
presii\*e. There was impairment of fledon of the 
thumb and complete loss of flexion of the index 
finger 

Uccember 10 »gt4 6 \can after the acadent 
nerve and tendon suture were performed h\ Dr 
Kanaveh At operation It was found that the proxt 
mat segment of the median ncr\ e had become united 
to the distal sepment of the flexor polllds lonpus. 
Nerve and tendon were separated and an anatom! 
al restoration carried out The patient was <Us 
charged from the hosplul 5 davs after operation 
postoperative reco\er> was complicated b> persist 
ent seroos drainage from t small sinus complete 
heafiog took, place after a piece of unabsorbed cat 
put was rcQW'ed from the wound, 

Januar> 8 igyj. the patient slated Semorv 
change following tne operation was 'tr) slow In 
appearing There was \er> little chanpc at all dur 
Ing the first > ear but progress in both sensation and 
cnlaneotts trophic chanpes was propresnve after 
three yean In fact I bcheve that there was as much 
change after three jrars as there was before 

"The hand praduallt Impixrwd jear b^ searand 
apparently has lmpro\ed not onl> in appearance 
but In sensation e%*cn in the last few >'cars. 

As you know from the last examination there fs 
DOW very little difference in the palmar surface of the 
two hands and the onl> lim of trophic disturbance Is 
that the skin along the ulnar side of the thumb lutl 
fa rough and indurated. Otherwise the nails appear 
PTmctically normal There are siiU a slight percept! 
ole roughness and lack of markings in the radial one* 
half of the palm The thenar atrophy has ne\ cr Im 
pnrved- All fnnetion fa present In the hand and I am 
able to flex the fingers complelelj with the finttra In 
foil extension at the metacarpophalaoccal joints I 
operate with this hand, use the scal^ and have 
normal use In the fingers (Fig 43) cx^t that I do 
mfas the opponens a^on. 

Another fact should be recorded which con 
cems particularly the results of tendon suture 
but which applies to patients with nerve su 
ture as well Division of tendons and nerves is 


followed bj retraction and alrophj of the 
divided tendons and muscles and nlroph> of 
the muscles InnersTited b} the dnided ncrv'cs 
Its extent depends to a conMdcrable depree 
on the interval elapsing between the injurv 
and the rcparali\*c operation When the 
diNddcd tendons arc united ino\ cmcnl is again 
made possible but such movement at first is 
often sluggish and dcfimlch llmitcrl \\ illi 
use howexxr c\en though It Is minimal at the 
outset the atrophic process is arrested and 
the CNclc Is rt\cracd Use ol the part stimu 
latcs blood supplj and muscle and nerve 
rcgcncntion Muscle and ncr\c regeneration 
and return of motor nerve function permit a 
little greater \x^ and movTmcnls of greater 
range and power In other wonls thcrcvcrsctl 
c>clc becomes a beneficent one instead of a 
Moous one and each phase re-enforces the 
other The result is that patients who ha\c 
gamed onl> a limited restoration of function 
at the end ol a few months often return after 
a > oar or eighteen months uilh a surprising 
ond sometimes unexpected degree of impro\*c 
mcni 

\\cbclic\c wecansa> fairl> that the results 
of operation ho\*c ;ustific<) the efforts the 
lime and monc> which the patients hav’C ex 
I>cndcd m the attempt to secure improved 
function and sccondl) that our results haxc 
dcfinilcl> Improved with increasing experience 
and increasing efforts to secure healing b\ 
pnmar> union and without infection A few 
patients have secured a perfect functional 
result and It Is such cases particularly that 
encourage us to keep on try’ing to perfect our 
technique to such a point that wc can m fair 
ness hold out to every patient with dnnsion of 
nerves and tendons the reasonable assurance 
of a satisfactory result 

StrUHARV 

In the treatment of divided nerves and ten 
dons a careful examination of the patient be 
fore operation to determine the degree and 
extent of injury is of pnmary Importance, To 
choose the wisest plan of Immediate treat 
ment requires careful consideration of a num 
bar of factors, unless one can be reasonably 
certain that the wound is free from infection 
It IS for better to leave the superficial wound 
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open or suture it loosdv and permit it to 
than to run the nsk of opening tissue 
spaces widely and bnnring about widespread 
arteniion of a >'iru]entWectk>n 
T\Ticii operation u performed whether Im 
mediately or at a later date, e\Try eflort 
should be made to ensure bealmff by primary 
union for in securing a succeasfid rwult noth 
mg in the way of accurate apposition careful 
suture or painstaking postoperative care can 
compensate for faflore to accurc wound heal 
mg without infection. 

In the technique of operation gentleness In 
the handling of tissues, accurate apposttkm of 
tendons, end to<nd apposition of hcalth> 
nerve ends, the useof fine suture material and 
the employment of a bloodlcas field during the 
operative procedure are important dctailt. 
F^perly desired flints and skiifuDy ap- 
plied physical therapy are important and 
Delpful adjuncts in aecunng sucoasfui results 
in the shortest possble p^od of ume afur 
opera tk)o 

BCBLlOCRATirY 
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OBSERVATIONS ON THE MECHANISM AND SIGNS OF 
SEPARATION OF THE PLACENTA 
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S INCE 1514 the author hflB been prac 
tiaog ai a matter of routine a 
of facilitating >eparmUon and dellver> 
of the placenta, which has met all indicationa, 
although, since 11 in\-oI\*ei considerable m 
conx-ouence in maintaining ajeptu it U now 
emplo^-ed onlj m cases in which there is lack 
of contracoon of the uterus, bleeding or ad 
herent or retained placenta. This co^od (*) 
was onginal with him and was named by 
the dorsoiquatting posture luggested by 
the posture asaumed at stool by pnmltjv* 
peoples (i) It is an erolutkio of the one 
called exaggerated htbotom) potluon which 
DeLee adxocated In cases of inefBdeiit 
and un moderately contracted palvea, at the 
end of the hnt and the begmning of the second 
stages of labor (i) Figure i tbo^ the dorso- 
s^ttmg posture with pdxu tuspeoded 
Figure i the donosquattmg posture 10 action 
during the third stage of la^r In this alj the 
pelvic diameters are increased the rectus 
muscles contract and harden Intra abdomioa] 
space Is dlmmished and Intra-abdomlnal 
pressure 13 Increased Uniform continuous 
pressure on the ntems causes cortespoodingly 
regular contraction and retraction. TTie 
ilnnses empty the bkwd vesseli regain thdr 
tonidty to some extent and the uterus thus 
contra^ retracts and remains hrm Thb Is 
accomplished in 6 or 7 minutes but the posture 
is maintained for a few mumtes longer at 
which time the placenta b ea^y expdled 
intact and with comparativelrhttle free loss of 
blood. ITie poitare Is continued for another 
ilsjrt period to insure the contraction and in 
volution ol the uterus 

SiCW or tEJAiATTOV 01 THT. PLACCWTA 
Thus far theonlj reliable sign Indicative of 
separation of the placenta Is a firmly coo 
trsctmg utenia, aD other to called signs being 
only theoretically inddentally oroc^onaby 
tiut. Dr MomsLeff from observatioos on a 


thousand cases, finds that the placenta sepa 
rates com^etel^ soon after the irtcms is re 
duced In slxe and that separation ocean from 
* to 5 minutes after tving the cord or a maii- 
mom of 8 or p minutes after deliverv of the 
fetus He comes to this condoxlon after 
digital eaamiriatlon of the vagina when he 
finds the piacmita at the level of or somewhat 
lower than, the external 01. 

The author cocsidefi the placenta sepa 
rated only when it Is lying freely m the \agina. 
Otherwise, it i* only partlr separated, being 
still sustained b> part of the placenta or the 
undetached membranes and these mem- 
branes are almost as likely as tbe placenta 
proper to give trouble both during and after 
deliven Even in the Scbultse method when 
tbe bulk of the placenta can be fdt at the 
lower edge of the cervix or upper end of the 
x-agina it may stDl be upheld by irodetacbed 
membraocf or by aD or part ol its uoTtaaBv 
moat adherent paaltloD--tbe circular edge. 
Pvtn fhe nxe of the placenta thus palpable 1$ 
but r^Uxt since at this time all the diam 
eters of the uterus are dinuniihed and the 

K ssive lower segment, drawn up to tbe higher 
ti, exposes to palpation a larger aits of 
placenta regardless of the extent oS tepaiatioo 
a condition mort marked In low Implantation 
of t^ placenta. This area may be still 
farther mcraued by tbe resillcocy inherent 
in the placenta, which cause* It to accommo- 
date itself to a contracting uterus without 
separation but with the fonnation of a convex 
bulge. 

Recent observations show that m nonnal 
tase* tha placenta presents itself at the lex'd 
below the dilated extenoal os usually after the 
tUrd fourth or fifth regular contractloQ ex 
clvidve of tbe Initial contraction following do- 
liveiy Occasionally the placenu will sepa 
rate after tbe first contraction If this is strong 
and picAonged. It descends and becomes 
tense with each contraction and rites and 



DROSIN MECIIAMSM AND SIGNS 01 * SEPARATION OF PLACEN^TA 


41 



softens dunng relaxation If the contractions 
are more pronounced than the rdaxations the 
placenta t\t 11 progrcssKcU descend vrlthout 
rising and softening dunng the intcrxTils 
Nonnallj the internal os or contraction ring 
forms immediatel} after expulsion of the 
placenta to the extent of diminishing the 
lumen of the lower segment of the uterus to a 
diameter \’amng from one half to one and a 
quarter inches x\nLh the soft, thin and rda 
U\elj sbrunlcn ccpidx below and in front of it 
Soft and fll-dcfined nng formation before the 
descent of the placenta is not infrequent, but 
if expression is not forced or burned it will 
jneld suOlaentl) to allow its passage and then 
immediatel) recontract T^o cases were ob- 
'crsed in ^hich the cci^dx consisting at this 
time normally of a loose soft arcular flap 
before the placenta presented Itself at the 
external os, assumed the form of a number of 
firm, irregular conccntnc con\*exiUcs m hon 
zontal pOfflUon making up the ccn’ical canal 
^^^th the expulsion of the pbeenta the ccr\*ix 
was immediatel) drawn up with the con\*cxi 
ties in perpendicular conccntnc position faang 
the uterine canal, the \’aginal surface thus 
assuming the aspect of normal cervical mucosa 
and the external 03 admitting one finger 
Since in neither case could the examining fin 
gcr feel the usual contraction nng with the 
soft cervix below and in front of it, the occur 
rence might bo explained on the basis of 
atypical ring or external os formation 

IRJiEOUIAHTrES AT TDE PLACENTAL SITE 
AND POSSIBLE UECHANISU OF ITS OCCUR 
RENCE 

In January 1920, wluJc waiting for signs of 
separation of the placenta the author noticed 



an irregular area on the ulenne ^\all locatc<l 
sometimes on the fundus sometimes on the 
nntenor and vsmetimes on the postenor u-all 
ha\nng the appearance of multiple shallow sub- 
serous fibroids Further obiciA’ations shonctl 
that in the \*ast mapnty of eases except in 
those in v.hich there was complete hardening 
of the uterus this sign made Its appearance 
from 10 to 15 minutes after the birth of the 
fetus which 15 a little less than the a\cragc 
tune It tabes for the placenta to separate 
WTillc the presence of this sign ma) not al 
wa>*s be an evidence of complete separation of 
(he placenta, it does impl) a maximum 
amount of detachment and more important 
still a higher degree of contraction and re 
traction making it safe at this time to at 
tempt expulsion No difficulties were ever 
encountered when attempts at expression were 
made after the appearance of this sign In the 
majorit) of o\xr tvs-o hundred eases In vshich 
the separation of the placenta was studied b) 
means of palpation with fingers in \Tigma to a 
height above the external os the Irrcgulantics 
appeared after the placenta was l)ung freel) 
in the vault of the \xigina These irrcgulantics 
can form onl) at the placental site, which at 
this time is the most vrascular and therefore 
the moat >icldlng part of the utcnis The fol 
lowing attempt has been made to explain the 
mechanism of their occurrence 
The pregnant uterus ma) be compared to a 
^xmge with jneldmg or collapsible wall, 
mmus an opening for the nonle and with a 
piston of two parts the fetus and the placenta 
With the gradual dilatation of the cervix, be- 
gmmng at the establishment of the first stage 
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of labor the \’acuam principle Initiated by tbe 
contractionj and rclaxatiooi of pregnancy U 
Mt into play The tendency of the uterus to 
contract oblJteratei the ^Ticuum caused by 
rtlaration and forces the fetus downward Tbe 
foUairing nriaiation creates a new vacauin 
forcing the fetus upward but to a lest degree 
than the preceding one and the succeeding 
contraction in its turn continues tbe down 
ward course of the fetus. WTien the uterus Is 
suffiaently drawn up above the presenting 
part to cause this vacuum to become in 
effiaent the abdominal muscles and Intra 
abdominal pressure readily supplement this 
defiaeocy ^\lth tbe expulsion of the fetus 
tbe major part of tbe piston disappear! and 
the uterus contracts obliterating tli v'acunm 
space, Tlte placenta and membranes now be 
come puckered or partly separated with re- 
fultant vacuum formation and with the old of 
inherent contractwa retraction and rclaxa 
tion and retroplaceotal blood formation these 
vacua cause ^ter the placenta b suSaently 
separated and the sinuses obliterated by 
means of cermpressmn and aspiration an 
irreguUr caving in of the placental site. 

The foDowing observation in a general way 
proves the realit> of the syringe vacuum 
principle which is operative during pregnant 
and labor 

Ml!. A E t-ptrs, foil tenn mcLsuremrats uxi 
prexnsacT ootmAl dellrered of twioi on Mtxcb 14 
igjo at Hunt ■ Point HospUaL Pint infant 
oedpitopoatnior wu dcQvered with fo i ocpa. Tha 
tecowi, W*er Infant pr es ented too hith for foveepa 
appfkadon. n fth putient atQI anxstbettxed podafic 
vanlon waa petfonnetL Wlien icfs pretented at 
Ttgloal outlet, utient a rexpfratkm became loudly 
atertoroua and deep and with atch reapiration lha 
fetoj profresslvdy descended until it reached the 
nipple Uiie when patient a respiration became raora 
and spontaneous prufrew ceased. 

In a Utcr esses of breech extraction de- 
livered In pnvate homes the phenomenon was 
absent In the first, which was a very large 


child and present in the second, whkh was a 
6 pound cbIkL There Is reason therefore to 
b^evx that In the absence of rclatlre dis- 
proportion between the partunent outlet and 
the child this mechanum or its tendenc) 
should be manifest. 

The same tendency is felt though fa re- 
versed order when attempts are made in 
primipanc to stretch the vngma with the fist 
prevdous to operative Interference. As toon as 
the fist passes the hymenal sphincter the up- 
ward suction with each respiration can be d^ 
tfactlv fdt 

It tas fortber been observed fa a number 
of forceps deliveries at the time tbe vaginal 
sphincter engaged the largest diameter of tbe 
bead, if the forceps were then used simply as 
a m gnn« to prevent its recession the respira 
tiooa became deep and stertorous and with 
eoch reapinUbn p io gi csa was made until the 
sphincter giuap was rdieved 

Ajoother fflastratlon of the vacuum pnn 
aple, which casts light on tbe mechanism fa 
volv^ fa the maintenance of fetal heart 
acrion and orculalion is supplied W the cut 
ting away of a portion of the cord just below 
the Dgature applied before It b severed and 
the squeexiog ont of the bbod, starting at 
the pfaccniaJ end The cord will unroedlately 
refill with the placental blood This may be 
repeated for os long a period as ao minutes 
and the cord wlU promptly refill, regardleii of 
tbe position in which It b held 
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POSTOPER.m\T: PULMONVRY COMPLICATIONS 

1 A Stati'^tical Studv BA5rD on Two Ahajis* Pchsos \l ODsrR\A'nos‘ 


DONALD S KING MD 

T his 5 tud> of postopcmtiNC pulmonan 
complications occumnR on tlic General 
Surgical Services of the Ma5«achu«ett3 
General Hospital was l)cgun in the fall of 1939 
It was made from the standpoint of the mtem 
1st and was undertaken at the sugRcslion of 
Dr Lm S Mckitlnck of the Surgical Scr\icc 
After a prcliminarv slud\ of the ho'pilal rcc 
ords, it was found that figures from these 
records were unsalisfacton «incc the milder 
pulmonar} complications as a rule were not 
included in the du^arge diagno^ and adc 
quate dcsvcnplions of the complications were 
not recorded For example onK 44 per cent 
of the coraphentjons occurring In 1939 were 
listed m the discharge diagnoses (The remain 
der were found bj a stud) of the bl monthU 
surgical reports or the hospital rcconts and 
bj personal observation ) It was apparent 
the^ore, that rcall> <atisfactor% statistics 
could be obtained onl\ bj pcr«onQl observa 
tiOQ dunng the penod for which figures were 
to be reported According!) the author ob- 
served pcrsonall) practicall) all of the post 
opcrati\c pulmonary compllcalions in 1930 
and xp3J, and in addition studied a great 
man) cases of the t)'pc m which complications 
most frequcntl) dcvxlop although thc> did 
not actuall) occur The observations ha^c 
been made carefully, and the figures ha\c 
been compiled accuratcl) , so that although 
most of the conclusions arc not new, thc\ are 
based upon a senes of cases sufTiacntl) large 
to maLc the percentages reliable and thc\ 
cmphasiic points which we believe essential 
to an understanding of the problem 
The nature of the process The stud) has 
been confined to the 1)^)0 of complication 
which occurs fn the first three or four da)^ 
after operation and is almost alwa)^ accom 
pamed by fever leucocytosis cough, and pur 
ulent sputum Cases of proved pulmonary 
embolus exacerbation of pulmonary tubercu 
losu, emp)'ema, and so forth, ha\e been ex 
eluded The t)!^ of complication studied has 

A «i tba Sarxkal Senrkes of tbt MaMwbwtt* 0< 
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been dmgnosctl in the bterature as broncho- 
pneumonia (atclec 

lasts) In the <enc3 here reported a certain 
number of eases have run the clinical cour^ 
and presented the ph\sical and \ ra) signs 
of a true bronchopneumonia- The percentage 
of these eases is small nc\erthele 55 the group 
IS important since it Includes most of the fatal 
eases TTierc is alro a much smaller number of 
eases which can be diagnosed dimcall) and 
b) \ ra) as l)'pical 'massive collapse^’ pro- 
duced b) occlusion of a large bronchus b) 
exudate and clcanng quicklv when the ' plug” 
fs expelled b) cough. Between these two deii 
nltc entities lies a large 'intermediate ’ group 
of eases which arc more difficult to classif) 

The lesion in this inlcrmedialc group is not 
"pneumonia* In the medical sense since it 
runs a much shorter and less todc course 
Whipple (6) has called it "pneumonitis "using 
that term to mean a "pneumonia” in wUch 
the alveolar cxudMe js caused b) a relative!) 
avirulcnt pneumococcus is lacking in fibnn 
and b therefore quickl) absorbed Cutler has 
regarded it as embolic pneumonia but the on 
set is much carber than m most proved cases 
of pulmonarv embolus and the s)'mptoms and 
dgns are so diflcrent that his theor) b difficult 
to provx Cor)llo5 has championed the col 
lapse theor) maintaining that the steps in the 
devdopraent of posloperalivx "pneumonia” 
arc bronchitis obstruction of a bronchus b) 
exudate atelectasis due to bronchial obstrac 
Uoo and then pneumonia dcvxlopmg in the 
collapsed area 

The diflcrential diagnosb is, then, between 
low grade bronebopneumoma (better termed 
"pneumonitis”) and lobar or lobular atelecta 
sb A study of \ rays and ph)’sical signs has 
assisted in the attempt at difierentiation 

Dr G W Holmes of our \ ra) Deport 
ment, b of the opimon that those cases m 
which the \ rav shows mcreased density with 
a definite diminution in lung volume on the 
affected side should be diagnosed as collapse 

wnl llwylnl by tb* tolber k — b«r id tba Serrlcm. 
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TTiu reduction in volume ii slioirn In typi 
cml case by displacement of the mediaitinam, 
elevatioD of tbe diaphragm downward IncU 
nation of the ribs and narrowing of the Inter 
costal spaces. All of these signs of collapse are 
not present in every case Displaced roedi 
astinum or elevated diaphragm may occur 
alone. Dr Holmes calls attenbon to the dan 
ger of ms tang a diagnons from an \ ray film 
taken at full mspiratioo bffaaae, at this phase 
of respiration displicemest toward tlU af 
fected side Is present In consolidation as well 
as in atelectaaa In a oue atelectaab dia- 
placernent toward the ode of the lesoo is 
present on expiration as weQ as on Implfatkin 
while in coosoUdation this displacement is 
pieaeut on inspiration only Care must be 
taken also to exdude those Elms In which 
X ray signs might be due to expomre at com' 
nletecipirationCs) Further itmcutberemem 
Dcred that In a bilateral process of any sort 
there is osually no displaCCTent of the medi* 
astmom. 

TABLI L — CLAMinCATIOK 

M Wl 

CrC>t»> i6 $5 97 113 

'^roacbofsmaotd* 16 ijt 74 

T^tkl U 14 <39 iS; 

BraacMUi — i 4 t ^11 

The clasoEcation of In Table I Is based 

largely on \ ray evidence of diminished long 
volutne. It Is Interesting to note that as the 
yean have gone on and knowledge of the pioc 
m has increaird, the of atdedaas 

bas become more frequent, so that whereas in 
igaS less than one fifth of tbe total complies 
uons were diagtxwed as collapse in igji two- 


thirds of the cases were so recorded Of the 
SCO cases classified as collapse In the years 
1930 and 1931 78 could be diignoied on the 
basis of physical signs alone and the other iss 
requiied \ ray ewdoKe of diminished lung 
volume (To complete the figures, the num 
ber of cases 0/ bronchitis wfthcrut paxenchy 
mal involvanent has been added to Table I ) 

Tbe study of pJmtad xtgnj has become in 
creaslngl) important because of the stress 
which has beu laid upon bronchial obstruc 
tioD as a factor in the productwn of posb^er 
atlve pulmonary collapse. Dr Frederick T 
Lord of ti^ hospitajl, has made a study of 
the physical signs which occur with bronchial 
ohs^uedon and has repeatedly shown that 
obstniCtioD of a bronchus from any cause 
rives duHnees and absent or much dJmiaUbed 
breathing (without bronchial breathing) and 
absent or dlinlnLshed voice (without egopb* 
ony) and HlmmltfipW whisper and tactile fre- 
mitus. If however the bronchial obstruction 
Is removed and tbe atelectasis persists, the 
signs change and are those of co n s o l i dation. 
It is e^ec^y Important to all attention to 
the signs of atelectasis with open bronchus 
because marry authors have assumed that 
when bronchial fareaUifng appear* over a col- 
lapsed area, a true pneumonia bas unquea- 
tlonably developed 

If one IS to accept the theory that moet 
postoperative pulmonary complications are 
atelectases due to oedoded bronchi the first 
■igni should be \'ery much dmilnishrd or ab- 
sent breathing whf^ wlien tbe branchui Is 
open, should change to bronchial breathing 
and the other signs of consolldatjon (unleu 
tbe lung ciparjds Tmmedlatriy) In some cases 
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(i6 of our 1931 '<ncs), this progression of 
cgns did take pbcc and it is possible that 
\Tr> frequent examinations started soon after 
the operation would show it In most eases 
Actuall) in 1931 1400! 187 pubnonarj com 
plications shoi^ definite changes in breath 
sounds Of these diminished breathing was 
the 6rst change noted in 66 cases and bron 
chial breathing was the first change in 74 
cases These groups ran practicalK the same 
clinical course and it v-tis impossible to sa\ 
that diminished breathing at the first exami 
nation indicated colbpM while bronchial 
breathing at this time indicated pneumonia 
Fort> fi\'e of the 66 eases with diminished 
breathing at first cxamirution and 44 of the 
74 eases with bronchial breathing were c\cn 
tuallj diagnosed as colbpsc Phjsical exami 
nation therefore except v. hen it shoe's definite 
mediastinal dispbccmcnt is of bltlc \'aluc in 
separating pneumonia from collapse. The im 
portant point to remember is that bronchial 
breathing ma> indicate either pneumonic con 
eoUdation or an atelectatic area with open 
bronchus (In interpreting phj'slcal signs, it 
should be borne in mind that an clcN*ation of 
one side of the diaphragm which frequentl> 
follows abdominal operation will often ac 
count for dimimshcd breathing at the base 
without the presence of atelectasis ) 

Table I shows the large number of eases of 
bronchitis in which the N. ray has shown no 
parenchymal inwKemcnt Many of these 
cases ran the same clinical course as those in 
which portions of the lung were invoK-cd \\ c 
bclie\’e, therefore, that a purulent bronchitis 
de\’elop 5 m a large percentage of po 5 topcniti\*e 
cases, that m some eases the infection is lim 
ited to the bronchi, and that in the inlcrmedi 
ate group of pulmonary complications, now 
under discussion there is on accompanying 
^‘pneumonitis," combined at times with ate- 
lectasis due to occlusion of the bronchi by 
exudate We ha\e found no evidence that 
atelectasis necessarily precedes pneumomtb 
and have been able to prove atelectasis In only 
47 per cent of our scries of eases In most m 
stances a sharp distinction cannot be drawn 
bctvrcen pncumomtis and coUapse In this m 
termediate group, the underlying lesion In all 
case* bang punilent broncbitb (An occa- 


sional instance has been observed with "sim 
pic collapse," hanng Ncrv little fc\cr and no 
expectoration ) 

As noted in the bcginmng there Is a small 
group of tj^ilcal bronchopneumonias which 
can DC clcarl> difTcrcnliatcd from the inter 
mediate group just described In 1930 and 
1931, there were 30 eases of this tj-pc, E!e\'tn 
of the 13 fatal eases were included in this 
group and showed from the start a diffuse 
bronchopneumome process m the upper as 
well as the lower lobes and there was no cm 
donee that there had been a preceding atdcc 
tasis In the 2 other fatal ca'^cs pneumonia 
may ha\*c dc\clopc<l in an atelectatic area 
Since this is pnmanlj a statistical studj 
the theories of ctiolog) will not be further dis- 
cussed nor will the considerable literature on 
the subject be rcMCWcd both haMng been fre 
qucntlj and exhaustive!) presented b\ other 
authors 

T\BLC II uonninm and sioRTALm 
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la «U opmtkisi 

LanarotomW and boriionbapUn 

3 7 

6 S 

5 3 

onljr 

7 7 

<4 3 

It 3 

yioitiUu dne prunarOy to ‘p«a* 
CDoau aod rotUpH: 

Inal) operations 

Lapuotomk* and hrmlorrhaphin 

0 3 

0 6 

0 4 

only 

0 9 

I I 

0 6 

Id “poratoonia’’ and coUapie 
MortoJily il) caurct 

9 9 

8 7 

S 6 

Id “poeuntocia'* ud collapto 

33 3 

*4 3 

» 3 

Percentage oj compUcahons 

Table U 

glNCS 


a summary of the percentage of complications 
with the accorapan)ing raortaliU inadcncc 
occumng on the General Surgical Semecs' in 
the 3 >Tar* 1929 1930, and 1931 Although 
the author s routine personal obscrvTitlon of 
patients did not begin until 1930, a very care 
ful study of cvxry surgical record, m 1929, 
givxs statistics that arc of interest for com 
panson The figure for inadence of post 
operative pulmonary complications following 
general and abdominal operations is higher 
than that reported by other author* (i, 3, 6) 
iforialily In the group m which death was 
“due primarily to pneumonia and collapse ’ 
arc included those patients whose postopera 

>la thi Ocwnl Qoctlul tVr* we k«cU •errka tot 

oflW:irfdic, eye, e«r anM. tod thnMi tvewr 
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Hnl» d patkwn 

J * 

ifi 8 

»J M 

II t 


TotaJ 


5« i* 


live ptilmooao complication wia either a 
pninarj or amararcootributiDEcauaeof death 
It util be rwtcti that although a rather large 
perceota^ o/ patientj det-doping puhnooa/j 
compJicationa do twt hvc the percentage of 
those m whom the complicaitjon can be con 
tidcred as a definite factor in the patient a 
death ucomparativclv small The fact u again 
emphasised In Table III which analtiea fur 
ther the group who have bad polmonary com 
phcatjons and have died 

SMTtiy TtbleFN prejentathecascsgrouped 
according to seventy Tie casei presenting 
clinical aymptoms and dgni of bronchiua, but 
u which the \ ra> demonstrated de^te 
parenchymal lovolvemenh have been claari 
fied as nuld 

Sa aad type of 9 f<TtUioa The moat Impor 
tant factors in the occunence of poatopcmtl\e 
pulmonary complications ore of cqwra 
tkin and sex of the patient TTie figures for the 
various types of operatkm in the hro sexes are 
given In Tables V and \7 These Lgures bring 
out the following facta. The Incidence of pul 
monary compUcatioas among men is at least 
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twice that among women Complications are 
more than twelve times as frequent following 
laparotom) and herniorrhaphy as after opera 
tion* in the non abdominal group They occur 
most /requentlv foDowtng operations on the 
stomach and duodenum gaD bladder and m 
tesUnea. Therefore the group of men having 
opemtions on the stomach and duodenum gall 
bladder and intestines has been designated as 
the 'bad riik group because of thdr con 
risteotly high percentage of pulmonary com 
plications. In the group of non-abdominal 
operations coropUcatioas have occurred most 
frequeotJy offer operations on tfae ti>TaId 
Of 154 pobents haNing thjToid operations in 
19J0 10 de^'ek<ped poIiDonao complications 
which gives a percentage of 7 5 and in 1931 
7 of ic^ patients or 6 p per cent, develop 
coraplicatloai. It will oe noted that of the 
fourteen compbeationa foUowlDg noo-abdom- 
Inal operations m 1931 half occurred after 
operations on the thyroid 
Sepsis and peTferaiion Table \'II pvts a 
further analysis of the cases grouped In Tables 
V and VI under stomach and duodenum 
and appendix The extraordinarily high 
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percentage of pulmonar} coraplicatJons m men 
following gostne and duodenal siiltire is of 
especial interest, as well as the high percent 
age of complications occumng in 1950 after 
gastrostomj alone- That complications do 
not occur simplj as a result of opening tie 
abdomen, but arc dependent to a great extent 
■upon the pre-operaUve condition of the itidi 
vidual patient is rrell brought out by the anal 
ysis of the appendectomy group The figures 
show a mudi higher percentage of pulmonary 


complications following appendectomj with 
dnunam than after aimplc appendectomj or 
appendectomy mth exploration 

Prc~opcrattve ruptrnlory tnfcclion The ta 
bles so for mentioned stress the importance 
of the tj'pe of operauon and the presence of 
prc-opcmti\c sepsis In addition the relation 
of pTe-eiisliDg respiratory infection to the de- 
velopment of po5toperati>'e pulmonary com 
plications has been of interest Of the 239 
complications occurring m 1930, only (20 8 
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per cent) had pre-opeimti\e mpirB(or> lofcc 
tjon of an acute or chronic nature Of the 187 
case* in igji 35 patients (18 7 per cent) had 
mch prc-oper*U>'e infection “nie apparent 
increguein the 1931 figures is ondoubfedJ^ due 
to the careful recording of pre-operative m/ec 
tioo* b^ the nuTM in i^rge of carbon dioxide 
inhalations 

There are no figure* av'ailable to tbovr the 
relation of acute respirator> infecuofi in the 
coinmiuut> at Urge to the ocameDce of post 
operative pulmonary complicadons in the hos- 
pital except those for lob^ pneumonia which 
show that the pneumonia curve ii not paral 
Ided by our curve for pulmonan compU 
cabon*. 

ilonlklv tnadrrut Table MTI and Fig 
ure I ghT the percentage of po*toperatl\T 
pulmonary compbcations bj rrxraths for the 
a j'eara, 1930 and 1931 bincc the incidence 
of pulmonary complicatwni is *0 much higher 
after laparotomy and bemiorrhapbv the 
monthl\ madencr u computed for thl* type 
rather ihun for the total number of operalfon*. 
In 1930 there was a definitely higher percent 
age of compbcations In the late spring and 
late fall thm during the summer but there U 
not the marked seasonal variatioa which baa 
been reported by some author*. In 1931 the 
highest percentage occurs in January Febni 
ary and March, with slight cIe\'at3on again 
m October and November Improved meth 
odi of bronchial drainage are probably respoo 
liblc for the lower percentages In the latter 
part of 1931 

The flcverfty of the complication in relatkn 


to season has been studied and here the fig 
ares for the 3 year* differ markedly The 
severe cnmpUcatioDj in 1930 occuned pre 
domlnanUy in October November Decem 
ber and March — in the winter months. In 
1931 almost half of the snere comphcatlons 
occaned in the 4 months, May to August 
mdasive — predominantly in tbc summer 
months. 

Anasikma Table I\ shows the percentage 
of pulmonary compUcations occurring alter 
laparotomies and hermorrhapbics under the 
different types of antcsthcsia The figures for 
1931 do not include the total operatfoni for the 
year since they are compiled from a group of 
cases selected for a ipeaal study (4) How 
e\Tr they do covtt a great majority of the 
operations performed and are a representative 
group for lie year (The patients given spinal 
or reinaJ anothesla with suppiementary ether 
are included in the ‘inhalation grtTUp; 

The high percenugc of compbeatjons occur 
riog Id the group which were gt\'es spinal 
anrsthcsia u of interest and many sur^na 
have been of the opinion that this high per 
ceotage was due to the fact that the poorer 
cmerative risks were selected for spinal anas* 
thesia. ConsequeoUy an attempt was made 
to analyse a type of operation in which the 
prc-opeTati\-e condition of the paUentt in the 
group given ether was as nearly as possible 
the same as the pre-operati\-c condition of the 
pahenis in the group given spinal anxstbesia 
The male patients with hernias, betwe en the 
ages of so and 60 year* operated upon m 1930 
were selected as more nearly approximating 
these requirement* than any other group 
Table \ give* the results and shows a higher 
percentage of compbcations after spinal anres- 
tbeaia in every age group It is true, however 
that a farther study of the group rr\Tslcd that 
of the 66 cases selected for mhalaticTn arursthe 
ala, aD were considered good ether ruks 
except 8 who were detlgnatrf as fair (Two 
of these patients had strangulated bernias-J 
Of the 54 patients selected for spinal anirs- 
thesia 19 were listed as fair ether risks and 
3 as ‘foor nska (Four ratirnts were oper 
ated on for stringLUtcd cemlas.) It would 
stem from this thst the increased percentsge 
of complications after spinal anaathexia is due 
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m part to a poorer pre-operatue condition of 
tbe patient 

It 15 of c^waal interest to note that in both 
\*car» the percentage of complications was 
highest after local ana^8lhe$^a Most of the 
operations in this j^up were pallialn'c intes- 
tinal operations done for relief of intestinal 
obstruction due to malignanc) This lends 
further support to the opinion that the pre 
opcratiN'c condition of the patient is a more 
dcCmitc factor m the deiclopmcnt of pulrao- 
narj coraphcatlona than length of operation 
or t>T>c of amcsthesia. 

Ilie group of patients giv-en ascrtin in 1931 
IS a small senes of cnrcfullj selected good 
nsks ’ 

Bacicnology In the winter of 1930 a pneu 
mococcus l>'plng was done on the sputa of 44 
patients Of this number the specimens from 
14 patients contained few pneumococci 
and of the 30 sputa which gaNT a good growth 
of pneumoooca in the mouse ro were T>'pc 
HI and the remainder Type W At the pres- 
ent time a more complete studj of the bac 
tcnology of postoperative pulmonary compli 
cations is b^g made at the Massachusetts 
General Hospi^ 


Slatjstics based upon 3 yxzn pcrfonal ob- 
senation of the postopcrali\c pulraoruir\ 
comphentjons occurring on the General Sur 
gical Services of the Massachusetts General 
Hospital ha\c been presented Figures ha%*e 
been tabulated Bcparalel> for the 2 >ears 
shoudng striUngl) similar percentages in most 
instances 

A bncf summaiy combining the figures 
for the 3 >cars brings out the follovnng 
pomts 

I Purulent bronchitis de\’c!ops in a large 
percentage of patients after operation In the 
l>'pe of pulmonary cornpUcation discussed, 
bronchitis is assoaated with ^ pneumomlis ' 
In 47 per cent of the cases there has been 
sufliacnl bronchial obstruction to giic nse to 
atelectasis 

a Eleven of the 13 fatal cases were true 
bronchopneuraomas without evidence of pre 
ceding atelectasis 

3 Pneumonia “pneumonitis ” or collapse 
has developed in 6 o per cent of all operations 
aad in j 4 p per cent of laparotomies and herm 
orrhaphies and m 7 a per cent of thyroid 
operations 
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4 The pulmonary cotpplicaboD U regarded 
as primanlj rcspoimble for or as a major 
contributing cause of death m o 5 per cent of 
the total operabons performed and In 1 s per 
cent of the laparotomJe* and hernia operaoona. 

5 In practically any gi'^en type of opera 
tion, the percent^ of comjdications it at 
least twice as high for men as for women 

6 Among males, the inadence of complica 
tx)ns foUowmg operabons on the stomach and 
duodenum is 46 S per cent on the gall blad 
der 35 6 per cent and on the mteilincs. i6 a 
percent This group is designated as the Tiad 
nsk group 

7 Following gastrostomies and palliatlw 
operations for Intestinal obstruction *a a per 
cent of the pabenti developed pulmonary 
complications and among the patients ha% 
ing gastric and duodenal suture the inddcnce 
was 61^ per cent 

8 After drained aroendices u 5 per cent 
complications occurred as compared with 6 6 
per cent foUowmg simple appendectomy 

9 Of the 4 j 6 compJIcauona, only 14 3 P«r 
cent had pre-operative acute, or chronic res- 
piratory mieeboo. 

10 The seasonal corsy does not parallel 
that for lobar pneumoma or show any con 
sistent seasonal rise 

11 The somewhat lower percentage In 1931 
is probably due to better bronchial drainage 

13 In laparotomies and herniorrhaphies 
n 7 per cent of the patients operated upon 
imder Inhalatioa aruesthesia des-ektped cml 
monary complications 16 6 per cent of those 
under cpmal aimthesia and t 8^ per cent of 
those under local anrsthesla. 


corrcLtJHioNS 

I Purulent bronchitis and ‘pneumonitis 
are present in practically all Instances of the 
type of pulmonaiT complication here de 
scribed Atdectaau is associated with the 
infection m about one half the cases, but 
severe and fatal cases arc usually true bron 
chopocumoniai withcrat cvudence of atdecta 
mat any stage 

a Compheationi occur espeaally In mala 
following operations on the stomach and 
duodenum gall bladder and Intestines. 

Pre-operabve sepsis and perforation as 
as malignancy and poor general condi- 
boQ art important factors. 

4. Season and pre-operative rapiratory in 
feebon play a minor part. 

5 From the statistical standpoint the type 
of an»thcsia la without significance. 

tV« will) to ttpiui RO rrstcfol aporwklloo to tlw oitin 
StrstesJ Senrax ud tbf \ aj Dcpartimltccr tluir lotcr 
aiMd rrcT nady co-opcrtlw 
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TWO K.\FID TLSTS I OR FRCGN \XC\ 

J i:,M\llKnr roD-,Srv>TOii)U'm‘n:stTt CAuroiLST^ 

Tfc^ l> tVji*rtcntlJt cf \MtSRiT USS?TitlLTtf»J7 


S IN CL il has been shoun that the thN-th 
mjc \’a5cular changes in cndomctnal 
transplants onto the ms arc arri^^lctl b) 
follicular hormone (Marlcc pos^i 

bililN of using that modjhcalion of the ulenne 
\'a 5 cular rh\*thm as a test for the prc^ncc of 
follicular hormone in the unne of pregnant 
rromcD suggested it<clf Two tests for preg 
nanc) ha\ c been dcMsed and their ad\-antogC 5 
and inherent difticullics in\-esligatcd The 
tests were made in two vra\s chrcctl> b\ the 
mjccUon of follicular hormone that had been 
extracted from the unne andmdircctU bj the 
intraixnous injection of untreated unne from 
pregnant women The unne of 147 pregnant 
and 36 non pregnant women has been tested 

uzmioD or recordiso the rhythmic 
UTERINE V VirCt LAR OlANGES 
It was found that cndomctnal transplants 
in the anterior chamlwr of the e\c rhsthmi 
c^dl^ blush and blanch (MarLcc 1939^ K\ 
Qiographic records of thc*e color changes were 
made In the follownng was lines equal 
distances apart were drawn around the drum 
of a t^mog^aph to represent the colors of o 
lo 30 30 40 and 50 per cent of hamoglobio 
rcspccti\'cl> The color changes m the tnms- 
plant were recorded b\ companng the color 
of the transplant with the colors on a Tall 
q\'i5t hamoglobmometer and turning the 
recording dial to the appropriate percentages 
The fluctuations m the color of the transplants 
could thus be graphical!) recorded 

THE MODIFICATION INDICED B\ 
rOU4aJL.\R nORMON^E 
\Mieii 20 rat umta per kilogram of folbcu 
lar hormone are injected into a rabbit the fol 
lowing modification of the utenne \'ascular 
rhythm occurs Within xo minutes the color 
of the transplant is noticeablj intensified and 
within 15 minutes the transplant becomes 30 
per cent redder In 20 minutes a slight uregu 
larity of the c)*dc develops and the ratio of the 

> Asa«l far « ti>nt Irara tU C 


time m \asoconslnction to that m N-asodila 
Uon IS gniatcr than 1 -6 Thirts minutes after 
the injection of follicular hormone the ratio is 
I 10 or greater These moditicalions in the 
\ascular c\cle continue until 40 minutes after 
the injection when the rhsthmic N’ascubr 
changes cease and the color of the transplant 
IS comparable to that of 50 per cent haemo- 
globin 

Tlic injection of follicular hormone that has 
been -extracted from the unne of pregnant 
women also arrests the rh^'lKmlc xTisodar 
changes in \-a5odjlation The mcUiod of ex 
tracting the folhcular hormone from the unne 
IS onl\ slight!) different from the one de 
scribed b\ Frank and C»oldbcrger {1930) and 
consists of shaking 150 cubic centimeters of 
unne mih ico cubic ceniimciers of ether in a 
separator) funnel for 30 minutes drawing off 
the ether and repeating the extraction with a 
second sample of ether The two samples of 
ether arc combined and c\ aporated to dn-ncss 
at room temperature under reduced pressure 
The residue is dissoKed in oU\‘C oil and in 
jcclccl subculancoush Since the extraction of 
the foKicubr hormone b\ this method requires 
onl) I hour and o minutes and the modilica 
tion of the vascular rhjlhm occurs 40 minutes 
after the injection of the eilract the test max 
be completed in 2 hours 
Since the rhMhnuc \ oscular changes m en 
domctnal transplants onto the ins arc arrested 
bj the presence of large amounts of folhcitlar 
hormone m the blood stream are arrested 
either when follicular hormone xs injected or 
when It enters the blood stream from the rab- 
bit 8 own oxuncs (Markec 1929) The x’as 
cular rhxthm in the cndomctnal transplants 
onto the ins xs therefore arrested In \asod 3 a 
lion 7 to hours after mating or the intraxT 
nous injection of unne from pregnant wximen 
The modification of the Naacular rfij-thm, 
which occurs at that time, is similar in v. 
respect to the modification that follows tH 
jection of follicular hormone, 

•ckQ M SMTck fe Pnl^ 
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THE DIRECT JIETHOD OT Xti'lLNG 
EOS PEECV^jrCI 

Tbe direct te*l lu* * number of 4d\'Bntage* 
over the Imfirect one. Either gonadectoim^ 
or non-gcfludectomized male* or female* maj 
be used. The poisibib^ exist* that the non 
oTEnectomized rabbit may at time* produce a 
fuffiaent amount of folhcular honnooe to 
cause a modmeatKm of the rascular rhythm 
in the eDdometnal transplant*, but thi* U re 
mote because the rabbit apparentl% doe* not 
ovulate ipontaneoutly Since a tvmognphfc 
record U made of the uterme \-a*cnlar change* 
munediateh- before tbe crtracl u injected, 
this poisihle »curce of error is chminated Tbe 
mam adx'antage of the direct over the indirect 
test u that tbe diagnotu can be made 40 min- 
ute* after the mjection or 3 boon after the 
speamen of unne has been obtained. Onlj a 
lumted number of *nmials are retpu r ed *ince 
the »ame rabbit mar safety be a*ed every third 
dav correct cbagDofl* of pregnancy both 
the direct and indirect meUiods made as 
eari\ a* the fom -*eveoth day after the begin 
nmg of the last menstrual Aov 

Mazer 1 1949) sute* that although foQicular 
hormone is not present m the blood in in 
creased concentration durmg tbe first 8 week* 
of pregnancy it is pretent in tbe urine daring 
that penod. He fuggert* that tbe reason for 
Its dimmation tbrough the kidney* be 
that It IS mjuncus to tlK conceptu* during the 
earfv ftage* of derelopriMit. This bypothesf* 
i* ruiqx)!^ b> Keller’* (1931) finefing that, 
in the guinea pig tbe injectfon of foiliailar 
bormone during the fir*t 4 «Tck* of pregnancy 
causes abortjon Bland found that the 
Mazer te*t for pregnanes (based on an In 
crease in the amount of follicular bannone In 
the unnel ns as reliable as tbe Afchhenn 
Zondek test. Therefore, It iftruld *<an rcs*on- 
ahle to suppose that a reliable dUgnosi* may 
be made a* earlr In pregnanej by the direct 
method as by tbe As^diluuD'ZOQdek method 

TfTT EfnaECT METHOD or TEariNO 

lOI FRECvkJ.CT 

Only Don-ovarieclQmitfd female* can be 
used in tbe indirect test. Since the IntraroKra* 
lajectron of urine from pregnant iromen In 
duce* pseudo-pregnan^ the a n i m als aboold 


Dot be u*ed oftener than every third •Bvek. 
The diagnosi* can not be made until 7 to S}{ 
hour* after tbe Injection of the urine. These 
onaTiudable diaadvantage* in the use of the 
indirect test are compensated for by the fact 
that it u more eaaiJy made since untreated 
unne 1* injected. Since a record fa made of the 
vascular changes in the endometrial trans- 
pUnta immediately brfore the unne i* m 
jected, it is definitely kneram whether or not 
the animal may tafd^ be nsed Itu,ofcDur*e 
possible that ovolation might be initiated bj 
the handling of the animal at the time that the 
injection is made. However Bincc no one who 
has used tbe Fnedman test for pregnancy baa 
reported such an occurrence this does not 
seem to be a senou* or a probable source of 
cnotf- 

The Cohnheam method of tranmfantatKm 
into the eye (tS??) Is not a difficult one and 
tbe time spent preparing the animals is not 
inrportant sioce the tame ani m a l fs used re 
peatetDy A /urtheriaying of time is effected 
tince It IS Dot nececuo to padorm an explora 
lory CFoeratlon ether to detennine whether tbe 
•ntmal «111 be a reliable indicator or to make 
the dIagDOsis. 

Tbe greatest difficult) encountered in tbe 
use of these testa for pregnancy u inherent in 
both method*. As prmoualy reported (Mar 
fcec, ipjj) the vasojlar change* observed In 
endometrial transplant* m tbe antenor cham- 
ber of the eve are of two kinds the rhj-thmic 
change* and those that follow foght. Tbe 
former are arrested in vasodilation bj follicu 
far bormone but tbe latter are not Hcmrntr 
folbcciar bormone cause* a decrease m tbe in- 
tensity of the \-aaoconstnctlcms that follow 
fnght Hence the diagnosis is more reHabl) 
made, £f tbe anfmaJ is observed under condi 
tioDS that efarmnate fnght To tins end it is 
placed in a smaD box, three sides of which are 
taD enough *0 that it can not see crvTT them 
Since tbe presence of the observer seem* to 
excite a ranbit espeaalJy if be stare* mto it* 
eye, tbe best results are obtained by wing % 
DDcroscope that magnifies three tirru^f and baa 
a focal length of abOTt so inches. 

In rabbit* without an increased amount of 
follfcular bormone, a vaaoctmatriction 1* in 
duced emfy- when tbe amtnals are fnghtened 
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during the rrdddlc third of a ^’ascular c>cJc 
Hovrc\’cr, if the xuscular a’cles ha\e been 
lengthen^ or arrested b> the injection of fol 
Ucular hormone fright uiaj induce a \Tisocon 
stnction in one of two transplants in one c>c 
and not in the other 

Because of these facts it is someUmes difii 
cult to dcade whether the xusoconstnctions 
obser\*cd ore induced h\ fnghl or not It has 
therefore been ncccssarv to devise some 
method b> which the obsm'cr maj distin 
guish between the \'asoconstnctions induced 
b> fnght and the spontaneous rhjihmic \'a5- 
cubr changes The two kinds of \Tiscubr 
changes ma> casilj be distinguished because 
a N-asoconstnclion occurs in the blood n'csscIs 
of the cars 17 seconds after a rabbit is fnght 
ened Hence N'asoconstncUons that occur in 
the endometrial transplants at about the same 
time os the %-ajoconslnctions in the car arc 
fnght t'asocoiutnctions and those that occur 
m the transplant alone are rh>thmic \*ascular 
changes. Dunng pregnane) tests the fnght 
vasoconslnctions are ignored since lhc> arc 
not rhjohmic \*ascular changes and arc not 
completcl) inhibited b> follicular hormone 

Speamens of unne from 147 prcpiant and 
36 non pregnant women were tested b> both 
the direct and mihrcet methods and all of the 
diagnoses hasT agreed with the climcal his- 
tones Velcr and Doisy (1928) hase shown 
that the amount of follicular hormone m the 
unne of pregnant women mcrcases as preg 
nanc) progresses W e ha\ e found that enough 
folhcubr hormone to effect the modification 
of the utenne \'a5culnr rh>’thra con be ex 
traded from smaller amounts of urine as preg 
nanc) progresses Howc\ er since we have not 
used 24 hour samples it has not been possible 
to compare our results with theirs nor to dis- 
co\'er how small an amount of urine from a 
woman m the later months of pregnancy will 
evoke the reaction 

Both the direct and indirect testa for preg 
nancy are based on the modification of the 
vascular rhythm in endomctnal tnuuplants 
by the presence of relatively large amounts of 
folhcular hormone in the blood stream of the 
lest a nim a l s The direct test is made by m 
jeetmg the follicular hormone that has been 
extracted from 150 cubic centimeters of unne 


That \*olumc of urine has been used in all tests 
because it was not po<isible to extract enough 
folUc^ar hormone from 150 cubic centimeters 
of urine from non pregnant women to arrest 
the rhidhraic vTismlar changes in the endo- 
metna! transplants and because 150 cubic 
centimeters of urine from pregnant women 
)nclcJ5 enough follicular hormone to arrest the 
x'ascular rhj’thm 

In oil probabilit) onh part of the follicular 
hormone m the unne u’as extracted b) the 
mctbwl that was used HoweN’cr the cfTi 
acnc) of the method of extraction determines 
onl> the amount of unne that IS used since if 
a hiRh percentage of follicular hormone ncre 
obtained less unne would be required to jicld 
enough follicular hormone to arrest the rhdh 
mic \‘ascular changes m the endomctnal 
transplants 

\lthough all the diagnoses made bj the 
direct method ha\c agreed with the clinical 
histones it should bo pointed out that if for 
any reason large amounts of follicular hormone 
should be present m the unne of non pregnant 
women the ThNdhmic vascular eban^ would 
be arrested in \'a5odj]alion and so a false dmg 
nosis of pregnane) would be made This 
mclbod 15 mcrcl) a test for the presence of In 
creased amounts of follicular hormone in the 
unne and is onl> mdircctly a test for preg 
nanc^ It should also be pointed out that it is 
not defmitcl) known just how soon after con 
ception there is a marked increase m the 
amount of follicular hormone in the unne 
Therefore only cxpcncncc niU determine 
whether or not this method wilt rcliabh test 
for earl) pregnane) 

A considerable amount of time is spent ex 
tracting the follicular hormone from the unne 
since if it is not done b) hand, the mixture of 
urine and ether will beiime foam) This will 
soroetunes happen no matter how cnrefull) the 
extraction is made For these reasons the 
direct test may prove to be less satisfactory 
than the indirect one cv^n though the diag 
nosia of pregnancy may be made 2 hours after 
the ^jcomen 1ms been obtained 

Although these two methods of arresting 
the rhythmic vascular changes in the endo- 
metnal transplants ha\ e so far been used onl) 
as tests for pregnanm, the direct method 
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might be uBcd as a test for increased elimlna 
tion of follicular hormone through the kidney's 
or for the presence of increased amount* of 
folhcolar hormone in the blood. The indirect 
method might be used as a teat for Increased 
amount* of hj’pophyseal hormone either m the 
orlne or in the blo«od- 

SmiUAIlT 

I The modihcatjon of the rhythmic \’as- 
cular changes in endometrial transplant* onto 
the iru that U indnced the injection of 
folLcular hormone extracted from the urine 
from pregnant vcomen, am be u*cd as a teat 
for pregnane) The diagnosis of pregnanci 
can be made a hours after the ipeamen of 
urine ha* been obtained. 

a The intrai-enous injection of unne from 
pregnant sromen causes an increased produc 
twn of foQlcular hormone and Indirect!) in 


duces a modification of the uterine MLacnlar 
rh)'thm In the endometrial tranrolant*. Bv 
means of thi* Indirect test the dbgnotls of 
pregnanev can be made S}^ hours after the 
urine ha* been injected 
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THE COMP\Rv\TIVE BACTERICIDAL ACTION' OF MERCUROCHROME 
AND IODINE SOLUTIONS USED AS LOCA! TISSUE DISINFFCTAN'TS' 

JAIIES STE\T\S SIMMONS* Wajutwios 
MC.C t At»y 

I T IS the purpose of this paper to present coli Closindium uelrhu and Hanllus anthra 
cxj^nracntal data conccminj; the rc1ati\c cis ^cspccll^c!^ Hflctenada! action was esti 
bactcnadil \*alucof such mcrcurochromc matc<l b\ prepannj; from each area of treated 
and Jodme solutions as arc commonU used skin a^cnc^ofcarcfuliv controlled cultures to 
!ocai!\ for the purpose of stcnlizing the un determine whether the <peciiic test orRani^ms 

broken skin oral mucous membranes abra had been killc<! Irom this work it wasshoA^n 

510ns and both superficial and deep uoumLs that sthile the mercurochrome solutions had 

The present report deals wnlh the contmui some anlibactcnal action tn vitro apamst the 

tion of a slud\ of local ti^^uc antiseptics which non sporogennus organisms ihcs were incfTcc 
was begun 5in*cral >ears ago at the request of tual CMm under these conditions against the 
the M^ical SuppK Dmsion of the t)fnce of sporesof dostndium wdchii and that regard 
The Surgeon General U \rm) One of the tessof the ts-pc of organism its action was rela 
onginal aims of the in\cstiRation in-os to an luch weaker than that of tincture of iodine 
swer a hiqwtheUcal procurement question as The relative inclTcclucnessof mcrcurochromc 
to whether some locall) produced tissue disin was emphasued still more slnkingh bv the 
fectant might not be fount! suitable to replace results of the experiments in skin disinfection 
tincture of iodine if foran> reason it should In some instances the 5 per cent alcoholic 
become difficult for the ^rm) to obtain iodine solution of mcroirochrome caused a reduction 
from the usual foreign sources Mcrcuro- tn the number of bactena but in 45 of 46 tests 
dirorac aao soluble was selected as one of the it failed to sterilize the skin the a per cent 
substances to be studioif mainlj because of its acetone alcohol aqueous solution also caused 
popular use as a gcncrai antiseptic and be some numencaJ reduction of the organisms in 
cause of certain enthusiastic claims made con certain tests but it loo failed in 45 of $0 

ccmlng its supposed germicidal value tests while the 3 per cent aqueous mercuro- 

In the earlier work with mcrcurochromc chrome solution failetl to stenlize the skin m 
the author (to) determined its germicidal nc $5 of sb tests Consulcnng these results os a 
Uon on several representative spcacs of patho- whole it is apparent that mcrcurochromc 
genic bacteria which might be encountered as sterilized the skin In onlv 7 or 4^ per cent of 
contaminants on the unbroken skin while 145 tests and that it fiuled in 95 3 per cent 
Rodn^cz (6) studied its cfTcct on the normal In contrast to these results the half strength 
bacterial flora of the oral mucous membranes tincture of Iodine caused a reduction In viable 
The resulUof these two mvestigaUoas which or^nisms m 30 of 42 teats and stenlizod the 
were published simultaneous!) in 193S may skin m the other 32 tests The U S P tine 
be briefly summarued as follows In the turc of iodine failed onl> 7 limes— in 2 testa 
author^s work three tj-pes of mercurochromc with staph) lococcus and In 5 tests with Qos- 
solutions were used (a per cent aqueous 3 per tndium wclchii spores — and in these 7 tests 
cent alcohol acetone aqueous and 5 per cent the numbers of vdablc organisms were reduced, 
alcoholic) also two solutions of iodine (the Tincture of lo<hnc was found to be cftcctiv el> 
U S P tincture, 7 per cent and half strength bactenadal In 51, or S7 per cent, of the 58 
tincture 3 c per cent) for different time m tests. These carefully controlled experiments 
tervala on living skin contaminated with a which showed that the mercurochromc solu 
variety of pathogenic organisms including tions used were rdativdy too ineffectual to be 
Staph) lococcus aureus Streptococcus pyo- of practical vTilue for the destruction of the 6 
genes Streptococcus scarlatinac Escherichia speaes of pathogenic bacteria present as con 

irrt*tiwl>p»rti»»ntaiamtrWB^ Anv Sd^ol. NV uliiaftak. D C 

Mw l ^ i l brOwttrijrippgM Staff U. 1 Amr 
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timinaati on living «Ha led to tlie condusioQ 
that merrorocbrome wis iwt njitable for use 
as a substitute for tincture of Iodine In pre 
operative skin disinfection. 

Unfavorable rcsolta were also obtained with 
mercurochrome by Rodri^ei In hli open 
mental Investigation of t^ drug as a pre 
operativT disinfectant for use on ^ oral mu 
ecus membranea. His conclusions were as fol 
lows Mercurochrome aso soluble (7 per 
cent aqueous solution) is too feeble an anti 
septic to be used safely as a surface distnfec 
tant of the oral mucous membranes. The 5 
per cent mercurochrome solution in aloobol 
and the mercurochrome-alcohol acetone prep- 
arations possess decided advantages over 
the aqueous solution, but fail m too large a 
proportion of cases to be considered effective 
m furface disinfection of the oral mucous 
membranes. Iodine in 3 5 per cent and even 
m I 75 pep cent strength, preferably b glyc 
enn u an effective ge^cide from the stand 
point of surface disinfection of the oral mucous 
membranet 

These obserrations have since been con 
firmed by other workers althongh there was 
some disagreefflcnt on the part of Reddish and 
Drake and later by Scott, HBl and E 21 b (9) 
The former in an article which appeared n 
multaneously with thoae by Rognguez and 
the antbor published experiments m which, 
by a different technique, mercurochrome and 
iodine were tested for disinfectant action on 
rabbit sldn contaminated with a strain of 
Staphylococcus tnreus. In this paper Reddish 
ana Drake (5) dsLmed that t per cent mer 
corochrome In aqueous-aJcohal-acetone solu 
tion and tincture of Iodine are equally effective 
in disinfecting the unbroken ikm but it ap- 
pears that their conclusions were not war 
ranted by their published results, even with 
the one ipedes of bacteria considered. More- 
over th^ writers failed to support their 
broad conduskms by tests with the other Im 
portant pathogenic skin contaminanta. Also 
no mentioQ was made of the fact that one of 
them (Reddish, 4) had previously stated in 
official individuM reports from his laboratory 
In the Department of Agriculture, copies of 
which were furnished me, that, even tm vt/ro 
mercurochrome was Ineffective against ludi 


ipore forming bacteria as Qoitrldlum wdchfi 
and Clostridium tetanJ. In one of these official 
reports nude in 1935 Reddish stated that 

Ciostridlum tetanl la not kilJed by 5 per cent 
aqueous or 5 per cent alcoholic mercurochrame 
in s hours. Tincture of Iodine kills it some 
time between jo minutes and i hour but close 
to 30 minntes because It shows a ^ at 30 min 
utes. In another such rqjort he showri that 
5 per cent sJeohohe mercurochrome failed to 
kill the Welch badllus, i/r vUro In 7 hours, 
while Qostridiumwelchii IS practically killea 
after 15 minute* exposure to tincture of Iodine 
and certainly entirely all killed by 30 min 
utea exposure. The flowing remark was 
added * Ttndurt of lodin* is ettidtdly betitr 
(kan 5 fitr ctnS akehelic nfromchromt ogu/ari 
CloJindiHm xedckii Um comm^itcti of Ikt tror 
woMJtd ajwToixs The obvious disoepancfes 
between these observationj made by Reddish 
in 1935 end the coneJuswas published by Red 
dish and Drake In ipsS without any mention 
of Clostrvliuin welchil or Clottridlam tetani 
appear to detract considerably from the value 
of their statementa on disinfection 

Deia field in reviewing theae publications 
(5 6 10) commented as foDowi on the report 
by Reddish and Drake Adopting a some 
what different technique to that used by J S 
Simmons (rw/vo), conctuiioas are reached 
which are at vari^ce with those of the latter 
Investigator Only one test organism was 
used — btaphylocooais aureus 309 — end the 
hacteriolo^cil method sras different. The a 
per cent alcohol acetone-tmieous solution of 
mercurochrome la said to be as effective as 
tincture of iodine, and, because of the well 
known ob}ectioQS to the latter to be far more 
loltabio for sMn disinfection. (The tabular 
statement of results doe* not appear to justify 
this sanguine view of the efficacy of mercuro- 
chrome y 

Slndidr In a report to The Surgeon General, 
0 S Army dealing with his experimental 
•tudie* of ttasae dlslnfecfants. made the fol 
fowing statement concerning mercurochrome 

In support of pirvious complete report by 
Major James S Simmons and to controvert 
the editorial (a) criticism of his technique In 
the Journal of tia American JleJicaJ Atsoaa 
tloM September 8 1938 a test was made, tbe 
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technique of Dr (» I Kc^tldi-^h Ixinp uswl 
Methods and results are include*! m Protocol 
I enclose*! ITus CT^Knment ^^upiKirts the 
prcMous report of Major Simmons that mir 
curochromc is not an effeclls-e substitute for 
iodine in skin disinfection Mthouph these 
results nerc obtamwl after sincth follomnR 
the tcchnic|uc of Kcthlish (4* the\ arc 
stranpel) diametncalK opjio^ttt to results 
obtainal b) him Ilouxixr thc\ aprec \xr\ 
closcl\ mth those obtaine*! b\ Simmons 
from i\hich he dren the follouinp conclusion 
From the standpoint of bactenada! action 
tincture of lodmt is far su|><.nor to an\ of the 
solutions used fmcrcurochromc) on unbroken 
skin for disinfection puriioses 
In 1939 Scott Hill and IJIisIq) pubbsh«l 
an article in defense of the 2 per cent aoucous 
alcohol acetone solution of mcrcurochromc 
which had been nrescntcti os a pn.*opcmti\X' 
skin disinfectant m 1935 b\ Scott and Hill (8) 
who had made the claim that better skin 
stcnluation is obtainctl vsath it than with 
>odmc WTillc the more recent article ilcalt 
mainlx with conirosersial matter It also in 
eluded the results of disinfection tests with 
(a) unwashed human skin the bacterial con 
lamination of which was neccssanl) vanabk 
as to quantit) and species and fbl with ills 
infection of shaNcn rabbit skin contaminate*! 
b} applications of 24 hour broth cultures of 
Staph) lococcus aureus 209 It will be note*! 
that the latter method of prepannp the skin 
contamination is csscntiall) similar to that 
outlined m their original report in which thc\ 
stated that the 5ha\xn rabbit skin was hca\ 
il) inoculated b> smearing it with 18 hour 
I per cent dextrose broth cultures This point 
IS emphasuctl on!) because of the marked dis 
agreement between the results reported b\ Scott 
and Hill in 1925 and those bv Scott IIill and 
Ellis in i9''9 In the earlier article the tabulor 
results indicated that within 2 1’/^ or e\cn i 
minute 8 time the 2 per cent mcrcurochromc 
solution caused complete stenlization of skin 
contaminated with such hcav) inoculations of 
Staph) lococcus aureus in all of 25 tests How 
ever accordmg to the 1929 report the same 
type of mcrcurochromc solution applied for 5 
or more mmutes to rabbit skin aimilarh con 
taminated with 24 hour broth cultures of 


Stnplrtlococcii'' faik**! to *>10111171. the ‘•km imi 
thcruiturcH •ihowc**! hnw gniw ih of Slaphv 
lococcus aureus in loojKrccnl of the 1 tests 
In 9 lumllcl skin leasts with tincture of iodine 
the cultures ilso showe**! hea\*\ growth and 
^ were rccordctl as stcnlc In the later article 
the authors conclude**! that the two drugs were 
equalie efTcctivx m sienlirjng the unclean*e**l 
human skin but no explanation wixs offere*! 
for the mcwlUintion of their earlier claim con 
ceming the supjK><cd suj>crionl\ of mcmiro- 
chromc or for the disca*panacs in their \an 
ous publishc*! results Tht*so claims b\ Scott 
Hill nn*l I Ills which agrex in substance with 
those of K«!*lish and Drake art subject to 
similar objections and obWousK cannot be 
accq>lc<l on the expenmcnlal cMdcnce olTcrc*) 
In I9J1 Volt and Hirkhaug (7) reporleil 
the results of an Inee'siigation made to deter 
mine the re!ati\x bactcnciilal \*aluc of certain 
skin ilisinfcclants including (a) mclaphen 
(o ^ per cent in alcohol acetone solution fb) 
tincture of iixlinc (7 per cent) and fc) mcr 
curochromc (2 per cent In alcohol acetone 
solution) I jch solution was usc<l in 104 three 
minute tests including both surface and deep 
(lisinkxtion tests on unwnshcd human skin 
ami in 1 25 three minute tests with rabbit skm 
conlammalctl with undilute*! 18 hour broth 
cultures of staphx lococcus aureus Strepto- 
coccus hamol) Ileus Baallus coli and Ilaallus 
eubtilis (spores) respcclucl) The results 
were <!elcrmmc*l b\ a technique somewhat 
similar to that used in m^ in\-csligation 5 men 
tionc*) al)o\c \flcr ^ minutes treatment of 
the skin cultures wen. made with two mois- 
tcnc<! cotton swabs which were first rubbc*l 
Mgorousl) against the center of the treated 
area ami then immcrsctl in 100 cubic ccnti 
meters of Douglas broth contained in a 250 
cubic ccntimcltr Frlcnmc)cr flask After In 
cubation for 48 hours at 37 degrees C the 
results of skin sterilization wxrc determined 
accoixhng to the growth of bactena in the test 
cultures Their results were os follows In the 
surface tests with rabbit skin heaMi) con 
taminated writh undiluted 18 hour broth cul 
tures of Staph) lococcus aureus Streptococcus 
hrcmolyticus Badlius coli and the spore 
bearing Baallus subtilis metaphen killed the 
organisms in 89 7 per cent tincture of iodine 
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in 70 7 per cent end meroirochrome m <i 5 
per cent erf the te*ts The resolt* In the deep 
stcrilmticm testi on rtbbit skin conumimted 
with the same ipeoc* of bacteria were as fol 
k)wi metapben 87 percent tincture of iodine 
47 per cent and mercnrochfonie r 6 per cent 
In the disinfection tests on the turface of nor 
mal human ttan, iiKtaphen was efiectii'e In 98 
per cent, tincture of iodine 96 i per cent and 
mercorochrome In a 8 £ per cent of 5s tests 
each. In the deep tests on human skin epl 
thelial scrapings bdng used, metapben pro- 
duced steiihty m 94 3 per cent tincture of 
iodine In 84 6 per cent and mercurodhroine In 
3^ per crat of 53 tests Although no a 
pennients were reported with Clostridium 
wdehii or Clostridium tctani this mvestiga 
don b> Scott and Birkhaug again confirms the 
oulier coodusioas of Stmmona, Sinclair and 
others, concerning the relative meffectiveneaa 
of nJenmrochrome as a skin disInfectanL 
More rtcenUy kelser and Mohn have 
Imported the reialta of eipcnmcnti from which 


they condoded that the coromonly marketed 
3 per cent nlotkin of mercurochrome tto 
soluble IS not a sadafactory skin disinfectant 
for use in veterinary praedee Compared with 
tincture of iodine (U.SJ* ) for such purpose 
the latter proird superior A concentration of 
1 pert of tincture of iodine (U S P ) in 10 parti 
of a saspensioD of tetanus spores kUied the 
spores within 10 minute* A simflar concen 
tratioQ of mercurochrome (3 per cent aque- 
ous) failed in this respect. Mcrcurochiome b 
deddcdl> ineffective as a germldde In the 
presence of blood serum dsne exudates and 
possibly other proton substances Such sub- 
stances Interfered much less with the bac 
tcriddal action of tincture of iodine 
Thus the available eipcnmcntal data mdi 
cates that while mercurochrome possesses 
some antiseptic action against certain organ 
Urns im ritro its obvious limitations are such 
that it need not be considered farther as a 
•ubsdtute for iodine in dismfection of the mo 
coos membranes or skin 
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PRE.srVT lK\n5TI0\T|{)S r\PI HI3JI vr\i 
The results of pa\iou^ utiwnmints 
inK mercurochromc to Ix of rclativcl) little 
\Tilue for pre-operative skin disinfection sur 
gestctl that the drug might be cvin Icsstffcc 
tivc m the presence of such proteins as art t» 
be cncounlemlin Kounds However beenusc 
of certain unsubstantlatetl claims concerning 
the supposed effectiveness of mercurochromc 
under these conditions the investigation was 
continued to include this phase of the subject 
ilaUnals and methods Several tfifferint 
solutions of both mercurochromc an<l imllnc 
were tcsteil as wound disinfectants hut a large 
proportion of the expenmcnls were done with 
a commcraallj prepared solution lal>clc<l 
Mercurochromc 2 per cent solution ilibro- 
moxjTncrcun fluorescein general antlscjitlc in 
place of iodine Tincture of loline was uscrl 
m parallel control tests These two solutions 
were selected purposcl) l>ecausc Ixith arc com 
monlv used as local applications on abrasions 
and superficial wounds The liaclcna con 
ndered in this report arc Sta|)h>)ococcus 
aureus and Streptococcus p>T>gcncs lit 
cause of the consistent resistance of these 
organisms to mercurochromc the onginal plan 
to mdude speaes of spore forming bactena 
was considered unnecessary \s in the ex 
penments on skin disinfection brr)th cultures 
or saline suspensions of the test organisms 


• 

I ic 1 Infu Inn Bear am! M I acjr | bic ojlliim frt in 
•uitcrlHUi Incltrtl n mml < niamirulrtl kIiIi Slai}i)|n 
mrrus&'airus awl Itf jIoI «illi J t rnv wmut <hTunif 
ami llftclurr <4 I wliiw rn[inl|i«l) tflrr imruUll m of 
moUum *ilh mairfial fr xn lfir>r »injn I a jrurr tullurr 
ofS|aph)k ornj aurrt]««a firratol artir«t ilir Infu Inn 
agar iJalrx ihi r>ntrT>innlimlrri< la Itl rrprrvnlnl \ty 
thf fonriooit linrar 

Wife usetl lo tontnminali uniformU (n) ru 
lancous abra'-lons (b) suiierlirml Inrlsctl 
vvoumis and (c) deep Incised wounds mnilr 
through thr shaven alxlominal skin of rnliblls 
The animals were immoblllrid on Inmnls 
throughout the cjpirlniints Sipnlc towels 
were usdl to protect tlu wounrls in flit lists 
requiring long cxjNrture and tin ncrrssnrv pre 
cautions against accidrnial contandnatlon 
wcrcoWrvrd Within s mlnutrsaftrrnflding 
thelnclcna the antjsepiir solutions wen np 
plied to l)ic roninminalnl woumls nnil lo the 
adjncinl skin for the disirwl i»cniM|s of time 
VTirylng from 5 minutes to t hours ( ullures 
were then marie to defect fhc survival of nnv 
viable lest organisms by nilltcling mnlerlnls 
from each wound nn moist strnic cotton 
swobs which wen. immedlalcly rubl>erl over 
the surfaces of hloorl ognr serum ngar or nu 
tnent agar plates and then u to Inoculate 
flasks mnlaining ico ciililr ccnilmetern or 
more of l>etf infusion broth pH f? 4 to 7 U) 
In each exiwnmcnl jnrnllel cultures were 
made In n similar maiinrr from iinlrralcrl 
wounds to furnish a comfuri /»n with results 
obtainerl In the tests nnri ns usual, arlcrjuatc 
controls veerc marie to eliminate the [Knsiliilliy 
of confusion due to bactrrir/sfnsls In the |e*t 
cultures Jn a largr numlxT of eifK-rlmcnls 
conrlueterl unricr a vanet> <d rrjnriiilons fhr 
following results were obtalnerl 

I Disinfection of rnntnminatrd nhrnshni of 
the skin As Indicated in fable / a total r)f 42 
shm abrasions crjntamlnafe/l with htnphy 
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TABLE I — DODOXCnOX OT AB&ASIOSB 
or EABBrr skin 



lococcu* auma and 13 >nth Streptococcus 
p)-ogenet, were treated with rnercurochrome 
Cultures made from these treated lesotu after 
5 30 and 130 minutes showed growth of the 
test orgajusnu as foUowt In one test mtb 
Staphylococcus aureus there was one colon) 
m 3 there were 30 coknue* while In the 
remaining 39 tests the growth was as luiurl 
ant as in cultures from the untreated control 
abrasiona In the parallel senes of 43 abrasions 
treated with tincture of Iodine 8 shosred 
growth of the test organisms in cultures as 
follows foor showed about one fourth as 
much growth as the controls two had ic 
colonies each one had 33 colonies and one had 
3 colomes. \1I cultures from the remaining 34 
abrasions were sterile Thus It is apparent 
that while rnercurochrome caused \Tr\ little 
reduction in the numbers of contaminating 
organisms and failed to stenlixe an) of the 
wounds tincture of Iodine resulted in sten 
haation in 80 0 per cent of the abraaionf and 
m tbe remaining 8 caused a numencal reduc 
tion in the test organisms. 

n DmitfecItoH of conlamtttaled tupfrUnal 
inojed wunds The results obtained in bac 
terlddal tests with superficial incased wounds 
arc Indicated in Table II The 3 per cent aque- 
cnis solution of rnercurochrome used on 80 
such wounds contaminated with Staphylo- 
coccus amnis caused some numencal reduc 
tion of the organisms in 58 instances. In S3 of 
tests the growth was about half as luiu 
nant as on control plates m 10 It was eati 


TABLE II — DISINTECnON OF StJPERTICLVL 
INCISIOV8 OF EABBrr SUN 
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mated at one^fourth while m 3 tests there 
were 5 4 i>d 10 cotomes respectl\‘d) Cultures 
from tbe remaining 3: woundi showed luiu 
nant growths iimilar to thooe obtained from 
untreaied control wounds. This solution of 
mercurochroroe used on 14 wounds contami 
nated with Streptococcus pyogenes failed to 
cause any appreciable decrease m tbe num 
bers of test organisms. Slightly better results 
followed the use of 2 per cent rnercurochrome 
soludon In water alcohol and acetone on 31 
wounds contaminated with Streptococoa 
pyogenes In 8 of the tests there was some 
reduction In growth 3 were reduced about 
one half one to about one-fourth while 4 
others sbowed 127 and 50 colomes respec 
tireh In the 13 ret^mng tests, the bacteria] 
growths Were luionant resembling m amount 
the cultures from untreated wounds. Con 
ildering tbe results with rnercurochrome as a 
whole this drug was used on a total of 134 
contaminated wounds, none of which was 
sterilised Tincture of iodine used timIUri\ 
on 1S4 wounds gave the following results 
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Cultua*j> from bg ^s-ound-t conlaminatctl \nth 
«taph\lc>cocd 5houcd lhat 64 ucrc Mcnic 
while thext from the remammp 15 showwl n 
rwluction in liunp orpani^m^ In one there 
were So colonics in i lees than qo tn 4 Ie<s 
than 25 and in 7 less than lo colonics each 
Cultures from the wounds contaminaterl 
with streptococci pa\c esscnlialU similar 
results V\cn sho\\c<l rcducetl growths 1 had 
So colonies ^ less than ^ and i less than 10 
colonies each while all cultures from the 
remaining jS wounds were sterile 
To recapitulate mcrrurochrome failctl to 
stcnlizc an\ of the 134 supcrhaal inaso<I 
wounds in which it was uscil while tincture of 
iodine was etTccli\e in 103 or St percent 
III Diiinferttoii of contamtuotcii derp tn 
nsed u'VMifrfj The 3 per cent aqueous solution 
of mcrcurochmmt was u<e<l on ti deep in 
cised wounds contaminated vnth Staphslo 
coccus nureus and on 13 contaminalcti inth 
‘streptococcus pwgenes with the results 
shown in Table III C ulturcs from tht'sc 44 
treate<l wounds showc<l luxuriant growths of 
the test organisms and there was no apparent 
numerical reduction except in \ tests recordeil 
as +4- + and + respcctivclN \ftcrlreal 
ment wnth tincture of io<!inc cultures from 7 
wounds showed a reduction of one half ( + + ) 

1 1 tests showed a reduction of one fourth ( + ) 
in r test there were 80 colonics in 2 there wxrrc 
30 colonies each and in 4 there were 10 colonics 
or less Cultures from the remaining 19 or 
4t 1 per cent of the wxjunds were stcnle 


table III — DISlNTEtTION OF DFEP ISCISIOVS 
OF RABBIT SMS 
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SLMM\k\ 

1 Thret ivqics of wounds— skin abrasions 
suficrfiml inasions and deep inn*ions-con 
taminatcti wath unddutctl broth cultures of 
either S(aph\ lococcus aureus or Streptococcus 
pvogtnes, were Irealcil for N*anou5 penods of 
lime vnth solutions of iodine and mcrcuro 
chrome re'spcclivclv 

2 \pplication of tincture of iodine lo 151 
wounds enntamimted wnth staphvlococci 
rcsultcil in sienlc cultures as follows abrasions 

|)cr cent supcrticial incisions 83 i per 
cent and deep incisions ^i 3 jicr cent while 
Its use on 59 wmunds contnminate<l with strcji- 
tococci resultc^l in slcrili/^lion as follows 
abrasions 7^, per cent sujicrlicial inasions 
So 9 per cent and <leep inasions 8 percent 
In bncf of 310 contaminatcti wounds ircatctl 
with tincture of !o<linc the cultures from 15O 
or 74 2 per cent were stcnle 

t Mcrcurochromc uscti under similar con 
ditions causetl alalivxl) little reduction in the 
numbers of enable lest organisms and failed to 
stenltze an\ of the 310 vrounds 
niscLi sios 

The 2 per renl aqueous solution of mcr 
curochrome advocatctl for the lirst aid treat 
ment of vrounds is a rclnlivcK weak antiscp 
lie Uhen usctl cxpcnmcntoJlv for the dc 
siruction of Stajihv lococcus aureus or Strep- 
tococcus pv-ogcncs In abrasions or inased 
wrounds il was dcadcdlv less bactcnadal 
than tincture of io<linc Mcrcurochromc is 
comparaliv-clv *0 incfTeclivc in the stcnllza 
tion of contaminated living tissues that it 
should not be considered as a substitute for 
iodine 
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EXCRETION UROGR.\PH\ B\ MEWS OF THE LXTRAVEXOUS AND 
OR.AL ADMINISTRATION OF SODIUM ORTHO-IODOHIPPURATE 
WITH SOME PHYSIOLOGICAL CONSIDER-ATIONS' 

PiLEiiurwA»\ Repo*j 


il SWICK, M 

ALTHOUtrH the ongintl contribution 
to eicret»n uroginphj* with the use 
V of iopai (uroftdectan) ai described b\ 
the iathor (i i ) has prm-cd useful in the ciin 
leal in\*e»tigition of the unnary tract (7) cer 
tain derinble feature* h4\T been wanting The 
present paper deals with another substance * 
newly de\Tk)pcd for excretion urographj 
and is based upon the physiological prm 
dple of detorlhcation and on other metaoohe 
considerations. The fundamental concept of 
this work b the utHiiation of an organic du 
clous repreaentiofaoormalproductofanijiuil 
metabolism, as a earner for the radiopaque 
dement necesaar> for the \ ra> TbualuatloD 
of the on nary tract The compound now 
proposed bsooiomortbo-todohlppurate ahab 
ogeo derivative of a substance normally found 
In the human unne 

la the connderatioQ of a aev substance to 
be used for excretion urograph) the foDowtng 
were the guiding pnociples 
a. That the substance be hlghl> soluble 
and approximate the hydrogen Ion coocentta 
tion of the blood. 

b That the radiopaque halogen be bound 
in a stable form to an organic nucleus. 

c. That the nucleus be one which is pro- 
duced In the course of animal metababsm, 
d That it be highly water soluble A high 
degree of water solubHiti is generally paral 
lelcd bj a greater tendency for rapid absorp- 
tion and exaetJon and also permits the in 
traN’enous administration m small volume 
Moreover a substance that Is reattQ> and 
raptdly excreted from the body is leas apt to 
produce toxic manifeatatlons. In this coodcc 
tioD It b also Important to note that organi 
rally bound iodine for exoetion urography has 
been found to be well tolerated by the human 

M rtt Mt rracmMt 


D Vnr\o»r 

body and not associated with the picture of 
lodism 

c That the substance be a aodlum salt, 
siQce the sodium ion u most suitable from a 
phi-siologicaJ standpoint 

f That the subertance be ielecti\-dj and 
rapidly excreted bj the bdnei in high con 
centration 

g That It be well tolerated 
n That it be comparati\Tlr ineipensiiT 
Of the metabolic studies ilreadv reported 
concerning benzoic and hippuric adds thefol 
lowing points appcarcti aotewortbj and 
prommng in the dev^pmeat and ratSouale 
of the pment inN'esUgatioos 
a. The introduction of benrose add or its 
sodium salt into the animal organisra results 
ID its coDjugation with gl>'dne and m the ex 
CTtUoc of luppuiic add or its sodium salt In 
the urine In similar fashion It baa been shown 
that the administraLion of lodobeneoic aad m 
the dog and rabbit results in the unnary exert 
don of lodohJppuric add (Novetlo Aliriam, 
and Sberwin) 

b The synthesis and eLmination of hip- 
punc add after benxoic add administratkin 
repr es ent proceasea of detoxibcation fCsonka 
Griffith and Lewis, Raiziss and Dubm Lew 
inskl Dahin and Lewb) 
c. Sodium hlppurate is a NTry suitable 
organic parent-substance for combination 
with iodine or bromine since (i) it fs ei 
tremeiy soluble m water (s) b neutral m solu 
tion (Corbeld and Mdhuish) (3I represents 
a product of metabolism (<) u well tolerated 
and (5) is quantitatbtly excreted (95 percent) 
In 6 hours after the mtraN’enous admmbtra 
twn to the rabbit (Raiziss, Rains* and Ringer 
Griffith and Lewis Csonka Lewis) 

With these observations and considerations 
In ffilod and after consuItatioD with Dr 
Sobotka to whom thanks arc expraaed for his 
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FIr. I Tntra\‘«>ou»ofTj(fr*m oua, jSjTannJd Normal 
orturj tnrt» to Rnm« nilr«tincT aamiaiiteird. 

Liod co-operation the author earned out a 
<en« of cxncnments resulting hnall\ m the 
demonstration that sodium ortho-iodohip- 
purate possesses the ncccssar\ qualifications 
In accordance v.nlh the present ln%*cstipa 
tions this substance proeca to be a non toxic 
highlj soluble neutral and radiopaque salt 
which IS sclecti\clj excreted through the 
unrmr> tract in sufTiacntl) high concentration 
to Meld satlsfactorj urograms 

Sodium ortho-iodohippuratc (38^ per cent 
iodine) Is caslK soluble in less than its ou*n 
weight of water and can be prepared and dis- 
tnbuted in sterile solution rcad\ for use The 
solution remains unchanged in color or rcac 

CONHCn,CtX>N* 



lie t Dnl uroeram matuurnnnU DQatalien of 
both Udwy prU-rt KlnUft* of debt ortter Lod«lyiaR 
coruljttoa-urrthni Mrktorr Fidrm eraOH of ulj^liDce 
•do»W*lmrL 


tion after stcniuation or on standing TTic 
iodine exists m a stable organicalK bound 
Stale lodism has nevtr been ob5cn*cd The 
tolerance for this compound is good Rabbits 
usualK tolerate 2 to 3 5 gmmsof substance per 
kilogram of bod> weight administered intra 
I'cnousl) m 30 per cent concentration o\*er a 
penod ol about 10 minutes Patients suflenng 
from tuberculosis or GruNTS disease ha\'c not 
shown reactions after injection Manifesta 
Uons of injuiN to the kidne> as demonstrated 
bv unne anals’sls in the human as well as tis- 
sue examination in the rabbit ha\'e not been 
obsciNcd Microscopic ciamlnationof the li\'er 
lung and heart sinrularlj falls to rcical cm 
dcnccs of mjun The tissues selected for ex 
amination ha\’e been obtained from rabbits 
killed 24 hours to 4 months after injection 
The substance is exacted as such through the 
unnar> tract and may be recovered as the 
insoluble aad on the addition of a dilute min 
cral acid On recTN'slallixation from hot water 
with the aid of charcoal the reco\*ered sub- 
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ftancc tppwi white and cn-atiUlne Ideod 
iicatxin of this tubitJince us been acconi 
phihed bv nxeenj of melting point mtfogen 
and iodine detemunitiooi. TTm unnes from 
patient* injected with eodJum ortho-K»dohip- 
purate base net’cr shown postive FehJing or 
Benedict mctsons. Indicating that the forma 
tion of lodo-bensoic add and its subsequent 
excretion and conjugation with gi\*curomcaod 
is unllkel> Furthermore the quantitative dC" 
tcrtnlnatwns of the reco\'ered substance would 
speak against the presence of eilhcr etcreled 
free iodobenzoic add or Iodobenio>-i glvcu 
ronlc aad 

Normally from 90 to 95 per cent of the sub- 
stance can be rcctnxred from the unne within 
8 hours after the injection {based upon Iodine 
determinations) Between 70 and 80 per cent 
(in terms of iodine) is recDSTred danng the 
first 1 hours and between 60 and 66 per cent i* 
excreted in the first hour TiWc I lUostratcs 
the curves of excretion in normally fanctkiD 
ing fadne)"! obtained after the adr^mstration 
of 10 15 and to gram doses respectively 
From these results it is evident that the nor 
mallj foncliomng tidnej excretes this suh- 
Btance in a high concentration and within a 
s2tort period 

It U evident that a certain concentration 
of the radiopaque dement the kxiine u 
necctsary for loentgenokigicaJ s-isualmtiOD 


ThisconcentratioD dependsupon renal and ci 
traretia] factors induenang renal excretioo as 
well a* upon the dose administered Broadl> 
ipeaklng good Nisnsliration poor or no sdsu 
aJuatioD bdependent upxn theabosTenumer 
ated factor*. Other coniJdenitfons bearing 
upon the rdatkHtshjp between renal function 
and roentgenological visualixation are db- 
coxsed in other publicatioce*. 

Therefore as in the case of other substances 
dex-eloped for cicretlon urograph) so with 
sodium ortho-Kxiohippanite it u essential to 
bear (n mind the factors governing renal ex 
aetion when e>’aluating thb meth^ and the 
results obtained with it 

ProceJure end reeclioas Satb/acton uro- 
grams have been obtained in adults with dose* 
varying between 10 and 15 grams of subitance 
dii»l\*ed In dblflled water in 40 pier cent con- 
centration The mjectlon b carried out o\’er 
a period of $ minntes The first film b taken 
10 minute* after the injection two subsequent 
exposures being made at 20 minute intcr%’ais. 
WTienever fnnetiona] disturbances are present 
additions^ films should be taken to determine 
definitely the abaence of visualization or the 
pretence of late NTsunlititlon A*idc from a 
alight Knatioo of generalized warmth there 
have been no reactions nuomboss at the 
rite of injection has not been observed To 
date 135 <*«*<■« ha\T been injected 20 and jo 
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prams of substance ha\‘ing been administered 
in some cases, with the larger dose occasionall> 
transient \‘omUing occurs Children under 13 
)*ear8 of age ha\*c received 10 gram doses 
without ill cfTccts V one >car old child In 
whom suitable roentgenograms were observed, 
showed no reactions from a 10 pram dose In 
a 3 j^car old child receiving 6 grams of sub 
stance satisfactory roentgenograms were alvj 
obtained 

Oral administration in the human has 
given encouraging results Of 14 eases 50 per 
cent >'ielded satidactorv urograms The do<c 
administered bj mouth has been bcU'ccn 10 
and IS grams dissolvTd in simple sjrup \o 
reactions have been noted diagnostic pictures 
have been obtained 90 and 135 minutes after 
administration It appears that the results b> 
the oral route will not be os consistent!) good 
as b) the intravenous one Further Invcstlga 
tions with the oral administration ore m prog 
rcis m the hope of improving the results 

Of meat aid In obtaining clcarl) defined and 
readable urograms is the application of a mod 
crate degree of compression b) means of an 
oir Inflated balloon over the region of the un 
nary bladder A more detailed consideration 
of this aspect is dealt with in other publica 
tions 

Ftdd of appUcatton and contra indications 
In order to avoid repetition the reader Is 
referred to the literature dealing with cxcre 
tion urography wherein these phases arc dis* 
cussed. 

Additional investigations with related sub^ 
stances such as the sodium salts of meta and 
para lodohlppuric aads diiodohippunc aad 
and of bromoiodohippuric aad lodobenrojl 
urea, and finally the administration of raonolo- 
do- and dnodobenzoates of sodium in con 


junction with gl)anc b> the intravenous and 
oral routes arc Ixlng continued 


SUSniARV 

The author presents sodium ortho*io<lohip- 
puratc for excretion urograph) It is felt that 
this substance has the following advantages 

1 It is rclativ'cl) inexpensive 

3 It is without toxic cliccts 

3 It can be administered in a small 
volume of diluent 

4 A rclativxl) small quantit) of the •^alt 
IS required for satisfactor) urograms 

5 It vaclds salisfacton roentgenogram^ 

6 Satisfactor) results have been obtained 
b) the oral route 
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THE USE OF ANTICOLIBACILLARY SERUil IN SURGERY* 

P»ora*icn ITYACINTHE VINCENT Pun. Fiaw 
FnfciHr ■ 4* Frm, Labntorj W U Ji c ti f k» 4 Dnajn Xlothr lb •! UmUm, Fob 

I howm Onenl, S miUi y Sono Freack Anr 


1 HA\T) shown that certain itmins of 
Badllus coU poasesi both aperlmenUDy 
and in human infection^ a conafdemble 
virulence and tondtj which in mwn nia> be 
manifested by medical and surgical conditions 
of great gravity I have also shown that 
Badllui coll (the at j’plcal ai well as the normal 
strains) has the power of secreting two tonni, 
one a neurotropic thcrroolabne ootoxtn, the 
other an coterotropic and hepatolroplc ther 
molabfle eodotoim llic assodatJon of 
two tonns produces a pathological state that 
determines the widel> varying pheiwmcna 
which accompany coUbaailiLfy sepuacmias 
as wdl as acute or chronic local colihadllaiy 
infect km s. Snch a pathological state 
the nervous troubles obaen’Cd In chronic 
enteropathies fpartjcularly mucomembronous 
enteritis) paralyses etc which are brought 
about by the exotoxin Tlie endotoxin aiTecte 
particularly the glands of Lleberkueho the 
biliary secretion, the hepatic parenchyma. 
It produces se^•ere symptoms, such as dlar 
rbceai crises. The toii InfcctW may even 
terminate m icterus gravis or acute yellow 
atreyhy of the liver (H \lnccnt) * 

My clinical and experimental researches 
have led me to the preparatsoa of an anb 
tone and and infectious anticolibadliary 
serum. This serum mjected into patients 
suffering from very grave medical coriditions 
bidlhis coll sepbexmia, cbolecyidtis of the 
Mrrtf! ongin suppurative pyelonephriUs Cn 
adults of all ages pregnant women children) 
chronic entcnxxihtis, paralyses of colihadllaiy 
origin etc. brings about a rapid reco\xiy 


wh0e to pomt out the effect that this new 
antiojllbadUaiy scram may produce In affec 
tions of a surgioil nature 

Few oigtms escape infections duo to the 
colon baeflius, but In general the abdominal 
\'iscera art the ones most frequently affected 
by this mjoo-organijm because It hi'es nor 
nially In their vicinity i e, the intestine. 
The peritoneum on account of traumatisms 
of the Intestine (contusion, wounds by pene- 
trating lost .rum ents, gunshot wounds, etc.) 
IS frequently Invadrf by ralcro-organiams of 
the digestive tract. One of the most common 
os srrfi as the most dangerous, Is certainly 
BadUus coll. Perforative or gangrenous 
appendidils constitutes equally one of the 
most important mdlcatlons for andcoUbscil 
lary serotherapy PyosaJpIngitisiithecxpres- 
skm of \TTy diverse Infe^ns among which 
those by BadDus coll tie \‘ery common Ihe 
same u true of pelvic abscesses. In all of 
these affections it if adi'antagcous before 
injecting the serum, to make a mlooblo- 
loffical examinatioo 

IMmiiry suppurative pyeloDcphntls of Ba 
dllus coll ori^ requires as early appllcatkia 
as possible of serotlirtpy TTui malady as I 
■hull show IS rapidly cu^ by this nwtbod. 
In pregnancy and in the puerpenom, when 
the ba^uj has invaded the Mood and has 
lodged, as a result. In the renoveslcal appara 
tus, the Infectious symptoms disappear within 
a few days I shall r^ew the principal lur 
glcal maizes in which serotberapv serTes as 
a particularly efficacioiis aid to the soigeon 
and operator 


such as I have already reported * 

Moreover Badllus coll commonly hrinCT 
about maladies which interest the surgeon m 
particular It has therefore, seemed worth 

iSi 1 Fit a 

^ Uii ui,X«T f7i f*«. T M. Lt Siwna 


Statistics of mortality from gangrenous 
■ppendidtis with perforation and late opera 
tloa indicate a death rate of 7 cases out of 10 
(Cook, of Nancy Vlellc of Bordeaux) 3 cases 
out of 6 (Dr Foisy) 70 per cent (Racovat*) 
etc. 

GongrcDOus appendldds constitutes one 
of the most Important indlcationj for lero- 
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therap\ ^ This ^nim Is m fad, a pTcaous 
adjusTint to surgical inters cntion Harillus 
coll Is the agent almost constant in pentomtis 
so often fatal and m «cplica.mias of appen 
dicular ongin This baallus exists on the 
surface of the appendux and in the pus in 
prodigious quantities. I ha\e rcco\crcd U 
sutcen times in sc\ cntccn eases of gangrenous 
appcndicftis from the clouda or purulent fluid 
surrounding the necrotic apiKjndix The 
anaerobes Bacillus pcrfnngcns Ranllus fragi 
lis, Bacillus funduliformis Bacillus fu-^iformis 
etc. arc much more rarcl\ present (about one 
in four), and in small numl^rs \c\*crihclc5s 
before operating in such cases I ad\nsc the 
admimstration of multi' alcnt aniigangrcnous 
scrum * or anticolibacillarv scrum the one 
or other introduced into the operative 
field and injected simultaneous!' under the 
sUn 

This is the tcchmcjuc sj'slematicall) era 
plo>ed in 'Tinous surgical services notabU at 
IheVal-dc-GrAcc (Professors Dugucl C lav elm 
PaRrt, Lacaic and others'! b\ Ur rois> of 
Chatcaudun b> L)r Ouibal of Btziers b> 
Professor Forguc of Montpellier b> Professor 
LafBttc of Niort and other surgeons This 
treatment bnngs about ideal!) simple ' 
recover) (Qavclin) It prevents the too fre- 
quent dangers which accorapan) gangrenous 
appcndialis vnth perforation and pentomtis 
m operations of neccs.^itv (Dr Pois) surgeon 
in chief of the hospital of Chatcaudun) 

I shall giv c two examples from among man) 
others 


Louis S aged 21 jears odmilled to the tal-de- 
Grlcc, December 3 xgaS in the service of Professor 
Paltrc. The onset was 48 hours previoual) but the 
symptoms had become markcdl> worse to boon 
more arrival at hospital and consisted of greenish 
vomiting hiccough ballooning of the abdomen and 
general Ited contraction of the walls. There had 
Been passage of gas for 10 hours. Intestinal obstnic 
tion and general condition were grave. Tempcraluro 
ioj,i degree* pulse 140 and hardly perceptible. 
The operation by Dr La case showed the appendix 
gangrenous In the terminal two-thirds, and ruptured 
Into the peritoneal cavity without any waning off 
Small stercoral calculi were found In the free perito- 
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ncutn and abundant cloudy foul-smelling fluid In all 
the pctltoneal fol<ls and the pouch of Douglas The 
Intestinal loops were dlbtcd red and lite ground 
glass In appearance \fter operation 6o cubic 
centimeters of anticolfbadUar) serum and 20 cubic 
erntimeters of multivalent aniigangrcnous scrum 
were Injected subculancousU the dose bdng re 
pcated on the following day The trcalmcnl was 
continued in diminishing doses and the temperature 
relumed to normal on the fourth da\ six daiT 
after operallon the drains were remosed ^ilde from 
the fcrum reaction recovery was uneventful 

In this ‘icnous ease of gangrenous appcndi 
alls with widcK diffused pentomtis there 
followed citrcmcl) simple and rapid rcco'xr> 
under (he treatment 

In the following ease reported to me by 
Dr Machavomc former interne II6pitaux 
dcTans there is another remarkable example 
II ina\ be summed up thus 

Treatmeot of gcneraUied pcnlonlUs after perfo 
ration of appendix by \Tnccnl a anticolihacfHary 
•enim and h>T<ttonic salt solution Recovery 

The patient was a young woman cf 25 years 
strIcLeo \ovtmbCT 7 to ^ svlth pngrenoui ap* 

C endidtls with perforation of the tpj^ndit followed 
> acute peritonitis Operation 4S hours afterward 
was diiFicuU and prolonged ( 1 * ^ hours) The patient 
was transported In emergency to the clinic bv auto- 
mobQe over a rough road 60 kilometers long The 
surgical inlervcniloo was of necessity done under 
the most unfavorable conditions. There was present 
a quantity of foul liquid which flowed out In all 
directions.” The entire appendix was gangrenous 
and perforated On the following day November to 
the patient was in a state of profound shock and In 
extremely grave condition There were ballooning 
of the ioiesUne* hiccough vomiting fasal rcten 
don etc. Pulse was about no. The usual treatment 
(glocosc solulkm cardbc tonics etc.) was given 
but without much hope according to the surgeon 
'because the patient seemed lost ‘ 

On November II there was adrainUtered the first 
injection of 60 cubic cenllmeteTi of antlcohbadllary 
serum which had been procured in all baste from 
Paris. The Injectioni were conllmied 40 cubic 
centimeters bong given every 4 hours oo November 
I* 13 and 14- At this lime the danger seemed to be 
over and it was not considered neceisarv to con 
tinue the anUcoUbaeffUry serotherapy As the pa 
dent showed signs of Intcstlual obstruction there 
were given on November 13 and the two dav*! fol 
lowing Intravenous injection* of hypertonfe ttlt 
solution by Grosact s method. “The fltuatJon which 
had seemed desperate and whl^ was becoming 
worse, was miraculously transformed (Dr Macha 
voine) Finally the patient left the surgical clinic 
on December a entirely cured of the senoo* symp- 
tom* which had seemed to point to certain death. 
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Dr Foucalt of Poider* alio pabGibed * 
senes of observmtkiai of appendJdQj with 
perforation and with begifiDiag peritoruda or 
even with generallaed p^tonJtis which were 
cured by lurgical Intervention aided by 
serotben^ One of the moat remarkable 
cases was that of a bttlo gul, t^fed 8 years 

Tie ruyeon «» ber for the 6nt Hrrm “In n 
ctateof did used parhooltls of appesdlcolar origla,’* 
wilb the abdomeo beBooDcd ont, Ccol Tomidna. 
poise ts 9 tempentxm 09 dcfm. Tia <mse 
wu 48 bnjn ofd, and the nx^ber had paj(ed the 
chQd the dtr before. TMten tbs aboimea ma 
opened^ the peritoneal carl^ waj fooad to be fuO 
ci pus. u were the rl^t Ulac fossa, poach of Dco^aa, 
and left Qlac fom. Tbe ceoerai cooditkm was rrry 
frare Opentloe was ebroe ooder coroeaXo. At 
the same time aatktJfbscflUry tenrm was Injected. 
After 14 boon the poise bad dipped to no arid the 
general condHion so desperate the dar befora, 
showed great amelloratioti. After 48 Doun the 
improvement was even moet Botewortbj’ The pulse 
was So. Die chOd recovered. “She hid. bowrwi 
been coiulderad as lost, and intervention had been 
dozkS in extrrwm 


Dr Laffitte of NIort hai reported similar 
ctseato me 

In cases of geoenlued perlcoolds of sppeo 
dlcolir orl^ in which pro^osli b faou. one 
cannot advise too stroo^y the Injectba very 
eatl^ of Urfe dooes of semm 60 80 or 100 
cubic cenfimeJen In adults 40 cubic ceob 
meters In children renewing in^ectians as 
often as necessaiy and dutunbhlng the dosage 
when the general and local conditions are both 
unproving 

These facts demonstrate what great at 
cunty such serotherapy brings to the surgeon 
and that one may employ thu metb^ in 
gangrenous appcndiacfa complicated by lo- 
raliawl or cvcn generalued pentonltls. 

The *smfi toetbod used In pelvic ahacesaea, 
and, in a general way In nd^ibotlng aop- 
pontiom the intestine when BarJUns coll 
is present or abundant In the pas, may be of 
great service to the surgeon Often such 
soppuratlons the point of departoro of which 
is a Icilon or traumatism of the digestive 
t r act , are prodneed by the many micro- 
organisms from the mtestine anaerobes, 
dterocoed, streptococd and at times even 
the BaoUns fusi/omus and Spirochwta vin 
coitn The presence of the colon badllua 


auggeits tie use of the antfcoHbadllary scram, 
but when anaerobes are associated therewith 
one must inject glmaltaneoajiy the multivalent 
anti^grenous serum of H- Vincent and G 
Stodel, as we have advnxated in the treatment 
of gangrenous tf^Jcndldtis, as well as the new 
antutreptococac serum prepared by my 
method, which Is particulariy active even in 
septioeiDla vciihed by faxmo^ture, 

Hiac ahscttsei b^orc and alter surgical 
intervention, often rt^re subcutaneous in 
/ectrons of anticollbadjlaiy serum, and even 
peiisSgmoidal and penrectal abscesses. The 
serum in these aSectioos, b a predous ad 
farant for the surgeon It b also osefol to 
introdoce a certain quantity Into the field of 
operation. 

Bacteriological study of suppurative aal 
pingltb may demonstrate BaaJlus cob In 
auem cases it b also very nsefnl as has been 
shown by Qjcvmaeu surgeon of the Cochin 
Hospital, to inuoduct the anUcoUbadUaiy 
serum into the field of opeiatioo, and to Inject 
the same serum subcu taneously for a or 3 days 
(to to 40 cubic cesumeten ^ day) Thus 
one brings shout a sharp d^ in the fever 
and prevents an extenston of the infection or 
its general dissemination through the blood 
stream. 

The urinsTj tract, in woman as well as in 
man b the seat of predilection of the colon 
badlias. Baasder hu found Badlius coll In 
the unne of healthy subjects 18 times in ipr 
instances. But this observation shoold oe 
verified It is the same in the cases of WiDiam 
Esthd who reports no less than 36 per cent 
of urinary collbadlioifa In patients who arc 
affected ^th constipation or Intestinal affec 


tiona. 

In pathologicalstates tlie baclllas appears 
in the urine, other primarily or secondarily 
in surgical affections, of the kidney ureter 
bUddtf and urethra and coffba^orla b 
extremely frequent- AD maladies of the 
renovetical apparatus lithlasb, bydronqDhro* 
sb, cyttic kroDey benign or malignant tu 
mon, urethral stneture prostaoc hyper 
trophy etc. aD encourage coUbadUary locall- 
saAm. In some cases renal tuberculosis U 
complicated by the same infection and 
prognoab becomes partknlariy grave 
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Explorations of the bladder and ureter* 
ma> result In the enscmmalion of the unnar> 
passages with %*anous bactena among which 
Baaliu* coll Is the most common 
These maladies, in Tvhich the colon bacillus 
has de^‘clopcd secondarilj , justif} abo\*c all, 
surgical treatment, it is upon su^ treatment 
that rcco\*en depends, Scrothcrapj ob\*iousl> 
can do nothing in renal or ^‘cslcal calculus 
tumors prostatic adenoma urethral stricture 
etc. 

Ho^c\er, in these maladies as long os the 
determining cause persists and keeps up the 
local infection «erolhcmp> Is on adju\ant to 
surgical treatment And c\en when surgical 
treatment has a)rcad> been instituted anti 
cohbadllar} serotherapy can be used as a 
necessary complement to such treatment, m 
combating the multiplication of the badlli 
and against their becoming gcncraUtcd 
which is V) often a danger 
And so, according to Hunt’s statistic* 165 
per cent of patients operated on for by'per 
trophy of the prostate, die of septicemia 
Badllus coll IS the common agent in these 
fatal uifcctions In the urological scr\ices of 
the Cochm Hospital in Pans the hospital of 
the Va!-de Grice, the Hospital of Mont 
pcUicr, etc., the scrum is systematically 
uUlired in this manner and \*ery effectively 
It IS customary to recommend also os a 
prophylaxis anticoUbaallao serotherapy In 
patients who must submit to operation on (he 
unnary tract when they arc already infected 
The injections of scrum (20 cubic centimeter* 
per day) are gi\‘en on the day before the day 
of operation, and the foUowmg day It U 
cspc^Iy m nephrectomy renal or vesical 
hthlasls, or in the reraovTil of the prostate 
that this prophylactic measure is Indicated * 
Primary suppurative colibacillus pyelonc 
phnUs,* recent or remote is usually cured m a 
few day’s by serotherapy, ^ith or without 
lavage of the renal pelvis and bladder 
As IS well known primary suppurative 
pyelonephritis is sometimes a complication in 
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vanous infectious states gnppc, ty’phoid 
fever (II Mneent) malana (H \nnccnt) 
bacilbry or amccbic dy’^nterv They may 
accompany or follow colon badllusscpticamia 
I have shown that m 47 5 per cent of ca^^cs 
patients with pnmary pveloncphnlis of 
Bacillus coll onpn have In thdr history 
chronic appcndiali^ with or without opera 
tion Stubborn constipation is a verv common 
cauMj of colon baalluna 

The colon Laallus may find locigmcni and 
grow m the kidney when some mechanical 
obstacle hinders the passage of fxcal material 
In the intestine (compression of the intestine 
by a tumor by pregnanev chronic entero- 
colitis intestinal ptosis etc ) It is the same 
when the passage of the unne is impeded or 
blocked by compres.sion of the kidnev , or the 
ureter or Ly renal ptosis 

In all these cases Badllus coll has the 
intestine as its point of departure It is 
moreover, frequently accompanied in the 
lesions and In the unne by other micro- 
organisms of the same ongin enterococcus 
and staphylococcus above all I have more 
rarely found micrococcus tctngcncs, protcus 
vulgaris the streptococcus the baallus of 
Fri^lacndcr, the pscudodiphlhcna badllus, 
certain anlbracoidcs baalli a vxry markedly 
Gram negative baallus, certain anaerobes etc. 

It IS of pnmary importance, before practic 
ing serotherapy to niakc a careful cy lological 
and bactcnological study of the unne, and to 
venfy by’ cultivation on appropriate media 
(lactose broth neutral red broth, htmus milk 
vmnous sugars, etc ) the identity of the Badl 
lus cob isolated in the urine A supcrfiaal 
examination may lead to errors of diagnosis 
of the micro-organism. According to m^ ex 
pcnencc, In 18 per cent of eases, the unnary 
Infection has been found to be of other 
organisms than the colon baallus. 

Leaving the intestine tie renal infection is 
followed nearly always, as I have myself 
shown, by a blood infection, sometimes se- 
vere, EomeUincs hght It giv’cs nsc, at dmes, 
to extensive histological lesions, especially 
of multiple areas of suppurative glomcruHtis 
and periglomcruhtis, with enormous accumu 
lations of baalh m these infected foa and m 
the unniferous tubules 
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SappaiBtlvo pyelonepluitii doe to BidDcs 
coh is fairly often compljcated by cyititis 
The onne contains a large number of damaged 
poiynadear lencocytea, desquamated cells of 
the renal pcl\T*, ureters and bladder and red 
blood ccDju 

The co-eiistence In the urine of the entero- 
coccus, the Btaphjdococcus and the micro- 
coccus tctiagenca, does not introduce, in my 
opinion any element of ipjcdal gravity and 
places no obstacle to bailing with use of 
anticolibadllary serum. In tiro patients 
suffering from old suppurative p>-clonephritis 
foDowing pregnancy the unne showed simul 
taneously the prescnceof Bsdllus coll and the 
enterococcus. But anticolibadllary sero- 
therapy brought about entire recovery The 
enterococcus persisted for se\*enl months 
after the disappearance of the Badllus coU 
and then It disappeared Itself 

Other ptatlents with serious forms of colon 
bedllus pyelonephritis, with oasodaCton of 
the stiphylococcus and the tetragenes were 
dmflaHy completely cured after injections of 
serum. 

The assoaaUoQ of the streptococcus is much 
more serious. It obNlously deminds the use 
of mixed serotherapy by antlcoUbadDaxy 
eenim and the new antistreptococcic serum. 

Thus we see that the ondcoUhadlLiry serum 
has a ver> marked and very rafnd curative 
effect on ^ forms of suppraratlve and primary 
pytlonepthntii whether they be of long stand 
mg or recent Serotherapy has cured infected 
piatients with purulent imne which had exist 
ed for from 3 to 5 yeart, and even 10 years in 
one case that was reported to me. 

It is not my jnupose to publiih here all 
fbi^ cases. I have taken only one example 
showing the rapid action of the serum m a 
very senoui case. I have r^rted many 
otheri to the Academy of Medlane of Paris. 

^fTttfL H., 41 resn of Sfo, In igii following her 
6nt p iepisacy aid snbscnte febrile eotcrUit wbJcfa 
was proowUr the £nt sUge of tbi Infectioa which 
nuied looii Into a cbrooTc cooditlon. Her oiIm 
pnrnlgit. Pjeloaephritli compUcited the 
course of her second pregnancy The urine wii filled 
with po, Dumcoos colon bacilli and tuphjlococcL 
Mae IniecticaB of autoraedae piodnced no remit. 

The 1«V»w wai difficult, h j onoTT ha ge being sbnn- 
^nt. From thh ttmw 00 her condition became ooe 


of extreme gravity The urine wae hMily pw mWt, 
sad there were febrile attacks, renal pu^ condnuous 
phenomena of tpaamodlc mterocoUtii wastiiLg, 
cctTctse aojEmia and complete adynamia. *nrbe 
patient,'’ said the pbnklan who wua treating her, 
''led a lamentable existence’* (Prof A. Lippaa of 
IlnisK!li) The conditloo had resisted all treatment 
and the moat tevoe rtvfaiKn. It bad continued for 

she was glvsi four subentaneoos Injec 
tions of 40 cubic ceatlmeten each of «ntWTilf>wrf1 
iaiy serum. The urine, which up to that thoe had 
bcco a bacterial reaerviofr and foil of pus, became 
perfectly dear and sterile. *Tn a few ^vs the pa 
tlent was transformed. She had not fdt so hsppy 
for five years (Dr A Llppcas) All the rnoriild 
lymptotos — pyuria, rvnal pain, chronic ontcro- 
coHOa, fever prostratioa, mental depretslcm, etc — 
disappeared completdr in a few dart. Several 
moDtns afterward I was informed that her condition 
was stQl aceOest Her sppcdte had bccocne isormal, 
she had returned to her former weight ‘‘she had the 
bri^t and rosy expression of a woman in good 
health The iterQny of the arine has, since that 
time, cosUnoed Examples of the same natnra are 
today ertrtsDdy common. 

In a gtocral way I have noted thu ap- 
parently paradoxicu fact that the graver 
the tnppurative colibacQiry pye^ne^ritis 
whether acute or of long standing and accom- 
fianied by \tiy marked general phenomena,— 
fever gymptomi of Infection etc, — the more 
rapid is the recoa-ery under the Influence of 
the serotherapy A great number of authors 
(Prof JI (jhtvassu Prof A- Moisonnet 
Prof Jeonbrau Dra. P Roger Petit, Lecn 
hardt Mioet, Viniiii, Trocmf Dayras and 
R Bernhcim, Darget, F Chariei, and Noguit, 
P Chiupy Grandincau, etc,) have published 
cases in which they have observed and 
verified these results. 

PyeJoDfphritis of infants may as I have 
already Bold be onrccognlied because the 
urine of infants is mixed with the other de- 
jecta In the napkins The condition may be 
marked by fever dianbcea vomiting extreme 
wastlog and rapid death Bronchopneumonia 
b sometimes aoded to this syndrome, already 
BO dangerous. But dealbuminued and-cob 
bacillary serum injected subcutaneously In 
doses of TO cubic centlmeterB during 5 or 6 
days, caused rapid recovery of tbw little 
padenta. 

la adults treated by the serum It is often 
acceiiary to give, on the fourth and on the 
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8c\*cnth daj of the treatment one or tvro 
la\Tiges, first of the diseased renal pchns 
a I per cent elution of sil\-cr nitrate being 
used, and second of the bladder with a <olu 
Uon of 1 1000 or 1 1500 because the anti 
bodies carried bj the scrum in massiac doses 
do not nlwa\*3 penetrate into the unne When 
the Udnc\ is damagc<l it allows the passage 
of albumin, and with it antibodies in quantilj 
suffiaent to dcstro> the baalli m the kidnej 
pclvds and bladder In these cases the unne 
becomes sterile about the eighth to the tenth 
da\ , and it is not ncccs'^r\ to practice la\*age 
Tbe example ated abo\c shows that the 
scrum alone maj be sufiiaent to bnng about 
sterilization of the kidnc\ and of the unne 
But antiseptic lasagc of the renal pcKds and 
bladder assures the cure with more certamU 
because it dcstro\’s the residual baalli which 
ha\'c persisted in ihcac coMties 
Dl^fcction of the renal pclvas and bladder 
is not of itself sulTiacni to cure the patients 
because it is xMthout action on the renal 
parenchjTna The majont) of the patients 
whom I base observed were treated b> this 
sil\’er disinfection asaoaatcd \nih \*acanc3 
autONucdncs bactenophages chemical anti 
Replies etc without an> result (Jnt patient 
aged 28 >car3 who had submitted for 3 \cars 
to la\-age of the renal |>cl\ns and bladder 
continued to ha\c %cr) purulent unne Five 
injections of scrum brought about a complete 
cure, although the >oung woman had at the 
same tune a mild degree of h> dronephn><is 
The most resistant forms of unnar^ coh 
badllosis arc those which arc not accompanied 
bj the presence of pus in the unne or In which 
the unne shows onl> rare poljTiudear leuco- 
cytes These arc the forms that I have called 
‘ stabilized colibacUlosis However one 
may bnng about their cure b> prolonging the 
injections of scrum for a week or more 
canning out, during this penod and after 
ward, the disinfection of the diseased renal 


pelvis and bladder repeated two or three 
limes Anlicolibadlbr) scrothcrapj is, then 
the surest and most ciTicaaous method of 
treatment of pnmar> suppuralivT p>elonc 
phntis whether acute or chronic- 
Although It acts in all stages, it Is preferable 
to inject the scrum carh in the pv cloncphntis, 
when the phenomena arc most acute the urine 
IS filled wTth pus and the fever is high 
It Is useless or contra indicated to assoaalc 
with it onv other chemical or vacdnal treat 
ment The u'm of vacane and autovacane or 
even the baclenophngc, has been knowm to 
provoke In ^Icctetl eases the development of 
more resistant strains of colon bacilli On the 
other hand bj using other means of treat 
ment one maj prcapitatc almost fatally this 
\cr> stubborn pathological slate that I have 
called stabilized colibaallosn ’ which is the 
most resistant form of infection 
It 15 desirable to call attention to the 
ncccssii) m patients recovered from p>cIonc 
phnlis of remembenng that the morbid slate 
which Induced the renal infection still persists 
After such rcco\er> one should watch the 
digestive tract and appendix combat con 
stipalion treat visceral and intestinal ptoses 
consider the gall bladder give advice as to 
prudent alimcntarv and general hjgicno, and 
send the patient, after the cure to the coun 
trv or if the nervous condition permits for a 
sea vov-age or possiblj to certain of the h> dro 
mineral resorts such as those of La Presto 
or Capvxm in France 
The persistence of the cause which in the 
first instance determined the invusion of 
colon baalli ma> lead ultimatel> to a new in 
(cclion of the kidnc> after a j car or more, in 
subjects who hav c rccov cred bactcnologicall} 
Conscqucntlj a pnmar> mCecllon even 
when prolonged, of the Udnej's bj the colon 
baallus does not necessarily confer after 
treatment, immurntj of these viscera against 
a new attack of the same Infectious agent 
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I N 1913 the l*te PL H. Janewiy pubthbed e 
of bu technfqoB (or gts- 

tronomy The mam prtnc^o of the Jane 
WA} operstxiQ U the cooitnictjga of a oarnnr 
pfa!^ tube £rum a full t}udb>eti flap of atocnacb 
walL Thia lobe kafla Irom the atoauich cavity 10 
the akin oitd fomiahei a gutrlc flatola enthely 
Used by mucosa rather than by ^raaolatfoa 
ai lo ZDoat other melhodi. In hla report of s caaes. 
Taneway toed a kft, upper cpM rectm iodsToo ana 
led the plavtic txtbe out tbroctgh the operaUTe 
wotcad He Later modifled this technlgog by esfoa 
a loQget mldlloe ifidgoe betweea the xfpl^ aod 
the umbUtcoi and brought the plaiue tube out 
through a tub wound Is the middle of the left lec 
tot juU below the cottal nurrin. Thb modiflea 
doa theo beatiae the itaodard technique at 
hfeiaoruL] Hocpital and wu deaafbed by Qdck 
and ooe of 01 in igrS at which time wc reported 
a eerlet of 173 caaet with a mortality of iS per 
osnt- 

An anal via of the cautes of poatoperatlve death 
In tbit teriei m-caled that many were due to coov- 
plicaliocLi rciulUng directly from the operative 
procedure *uch aam/eetkn and fubaequeot aepa 
ralioo of the edgci of the midllne operative In- 
colon. Wound i^ectioa it, of course, both a more 
commoQ and a more Krioat compUiutloo in the 
debflluted aabjecta In wbam gastroftocoy b 
Indkated 

Id out cfforla to lower thb poetoperaliTe moc 
tality. we returned again to the origlnai Janeway 
technique making a ihort (about 6 centimeteO 
lodricn through the middle 0/ the Wt rectnt, jost 
below the co^ margin ddivering a portfoo of 
the aolerior wall of the ttofnadi, coisttiictlsK the 
plastic tnbe, and fiAhig it In the upper anale of the 
■wound. Tha change in tedmkiue haa been fol 
lowed by a mnaiiable improttEsent In the poat 
operativo nxrrtality Smee 1958. we have p« 
foirocdgtJtfoatocnybj thb ledmlqao In 5J cases 
with a mortality of 3 (cS per cent) We bdicre 
that thae 3 pottoperitivc death* were Incidental 


or d\te to the dbcaae (carefnoma of the cssopha 
gua) rather than to tha operadon. 'Ihe moctilky 
vrU! be dacusacd further Uter in thb report. 

The Tcasoca for thb impaived mortauty with 
the chsMe In technique are quite readily under 
atood Ti« body of tha itconach oc cnipo* vTih- 
trfeoU from wblu the platiic tube b to be cos- 
atrnrted be* dlrectJy under the upper portion of 
the left reem* mosde and the adjacent coat&I mar 
gm. Tbertfart a short nwer left mid-rtctua In 
cUoc wiU pemilt a tnore direct arxi an easier ac 
ceia to thb ponJoa of the atomach than a much 
koger mldhne Incblca In the majority of caaei, 
as sooe u the peritazreoa b opened, the anterior 
wail of the b seen iy^ dlr^y ia view 

With a Kxegt forceps a mmefent poruon b de< 
Uveied thiougb the wc>a»d to penult the entile 
operative procure cd the atomadi to be done 
outilde the abdomloal cavity Since no retractors 
are required after the itomach b ddlTered, there 
b little dacomlort and practically no surgical 
•hock. After the coostructioo of the plaitic tnbe. 
It* attachment in the upper ingb of the mcbkm 
and the dcourt of the operative wound b quickly 
acconi nibbed in a few mlnatea. Since the whole 
procedtDT b done with a minimum ezpoeure and 
■ minimum manlpobtloa within the abdominal 
cavity and of the wound edges, infectioD abould 
■ddom occur with good technique. Gastric con 
tents, win, of course someticiei contaminate the 
»onnd edges with subeeauent wound infection, 
but in our series uerci resulted in separ&tioo of the 
fasoa and caused no mortally and a very al^t 
■Dothldlty 

The locatloQ and behavior of the operative in> 
cbion b pcfhapa more important in tha operstfoo 
than In many others. Janeway abandoned the 
left rectus Indrion because of too freqaent Infec 
tion and bresHng down of the woimd with aobse 
quest detachawpt of the pUstlc tube from it* 
moorings, a complication whkh b nTofded by 
hcrpfng the incfrimi abort In an attempt to avoid 
contairdnatlon of the operathr woemd and to in 
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FTr 1 The opcfallveir>ci»ioo 1' made ihfouch th«mid Ilg a The fimt IncWon made lo the foORitodinal 
die of the kft rectal bejrifmlns t* hlch po-.<ibtc at iht tlumeteroeariSelrtVTairvilorT Vn \lli«dampUplaced 
nbowtal ma^o U thoaM be kept ibr>rt b1x cmtimelen on ibe lovr curvature tide 
DiaaJ^ it aaStdenu 


sure tbc fiialion of the p1a«k lube he brought 
the latter through a separate stab wound In to 
dome the operaU\T tsound Is best made In the 
nildJme since a right split rectus Inosion docs not 
permit of eas) access to the bodj of the stomach 
without too great length and considerable rctrat 
tiOQ and maoinulaiion In an) cose a midiinc 
mosioo must be at least 8 to lo centimeten in 
length or CNTn longer to permit the ncccssan 
manipulalion for ddi\Tr\ of sufTiacnt stomacK 
and niatkin of the plastic tube In a separate slab 
wouixL This midhne indskin abo\*e the umbili 
cui 15 belie\*c the weakest in the entire ab- 
dominal wall from the standpoint of Immediate 
healing It is ccrtalnl) far simpler to fasten the 
plastic tube m the operalJ^T wound but this b 
attended b) for more danger of woimd ia/ectlon 
and subsequent serious coraplicallons unless the 
operative wound b kept short and is made through 
the strongest portion of the abdominal wall 
rectus museJe) 

In our previous report, we also advbed Insert 
mg the feeding tube through the pylorus, so that 
the feedings would be dwvered into the duo- 
denum for the first few days. The purpose of thb 
procedure was to avoid distention of the stomach 
until healing was firm With the present tech 
nlque we insert the feeding tube into the stomach 
o<iIy and have found that our former precautions 
were entirely unnecessary and peceaaftated more 
intragastrlc and intra-aSdommal manlpulationB 


which tended to produce more surpea! shock and 
infection of the opcmiKt wound from contamlna 
lion b\ gastnc and duodenal contents. 

Other factor* being equal we arc con\inced 
that the »ucctas of this operation depends upon 
keeplrq; the operative incbion sbofi In the aver 
nge case there b not a great thickness of subcuta 
ncous fat and an adequate portion of stomach can 
be delivered through an incision 6 centimeters m 
length- Such a wound docs not require a great 
deal of separation of muscle fibers and is do^ b) 
3 or 4 suture*. There b little lateral tension on 



FI* y A portion of the anterior watt oi the itomacb is 
dellrewd throogh the 6 cendmeter Incttion. The dotted 
Unc* show the poallk* and relative ibe of the Intended 
flap. 
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Flfi 4 utd Tbt flip bu b«cn rxWd mod Ibt AUi* cUrap t tW CDmtrm nmiti 
tbe petiit e£ brflaaiat 


the wQotKl edra and even thou^ there u thgfat 
iofecUon theUiat]erlgeinc\-cr«epenitetodper 
mit dlalcxj^ment tod wttbdrtwtl of the pliittlc 
tube within the >hd<ynin.tl ctvit> 

no)*CAiiO'« 

Gutmtomy h lodicated in til ol per 
■btent d)iphitpt m whkh cotnpfete reUei oaoot 
be expected within t retsacLthlN abort Uae. In 
dyiphtfit d benign oHgio rxb u peptk ulcer of 
the (EMpbtgut, fynhlUs tabercolo^ or in burn* 
following twtlWring of ouitics the Indict 
tloQS are too dear to require any ipedal comioent. 
Cardloepasm b almott alwa}-! amenable to dOa 
taUoQ alone 

Practically aU the controveny coocenung the 
indlcatlans for c^trostomy is In cardnoma of the 
osophagiB. Wc believe gailroatomy to be the 
best palliative treatment for dysphagia due to 
malignant stricture of the oesophagus, nypophar 
vni or cardia and that this opottioa b attended 
0) less nsk dbeomfort, and mental anxiety than 
U other bouginage or intubation We tlM be 
Ueve the avenge laiglb of life to be greater m u»- 
■dected cases. Bouginage b Indicat^ in patients 
refusing opentloii, esp«iall\ in malignant stric 
tures of the upper half of the ccsophagus where 
the arrested ingesta do not ordmarDy cause 
marked dntention or sacculation of the cesopha 

Gastrostoin\ puts the malignant stiictora at 
rest and promptly overcomes malnulntson. No 
further pamful or dbtresBJig manlpuiations are 
required to Imure the coounuatjon of proper ali- 
menlatkm. In both bouginage and intubation the 


trmmnatic procedures which surely hasten the ei 
icnricD of the daease must be repeated every few 
weeks as ioog u the padeot summ. 

Those wbo favor bouginage or Intubation em< 
phssbe the dbads-antaM of gastrostomy stxh as 
the operative rak, leakage from the stoma, and 
the discomfort of constantly wearing the feeding 
tube These objecticcLS are perfet^y valid in 
opetatiots of the \Vlue) type bnt in Taneway 
operatson os herein reported, these oD}cctioos 
have littk cr no comparative Importance 

We ha\e bad no penonal experwaices with In- 
tubation but have used bouginage in so cases. 
The Utter procedure is not possible in all In- 
stances, dqxndmg on the locadon of the stricture 
and its mmbfd anatomy It b furthennore both 
dbtrcflsing and painful In the majority and most 
be repesUed at regular intervals. The ame objec 
tlons apply equally to Intubation. In practically 
all cues in which wc have used bouguia^ there 
comes a Hmf after a few weeks or months when 


dm procedure becomes so difficult or b accom- 
panied by to much pain or b Wetting that it must 
oe dbcootinued or done at the rbk of nmnedlately 
fata] consequences. In such cases one b farced to 
witness death by dehydratkn or itarvatioa since 
gasbrostomy at thb stan b a futile gesture. 

If gutrostomy b to oc done in cancer of the 
(uotmagus, the earlier the opeiatioD b perfanned 
the better It should never be de/erred until there 
b marked loss of weight and strength. If the pa 
dent b abW to swallow liquids, he may drier 
using the stoma for feeding p ur piow j for a time. 
Its presence causes no dbeomforL If length of 
life b the only coitiideialloo nothing but water 
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Fit 5 Tbc FmlmR tuW ha^ Iwrn Int^rtcrl into ibf 
itomach. Pwllil cWurr fi( tbf mucosal U)Tf ha< bmi 
effected. 

should be taken b) mouth after operation since a 
portton of lUTiJlowcd food almost alvras-s remains 
abo\e the stricture to ferment and (fecomposc 

The technique is clcarl> outlined we beliesx 
m the accoinpan\*ing illustratlon-s and there 
fore be quite bnelU described If there is e\en 
moderate deh>‘dral{on the operation had best be 
deferred for 34 to 48 houra so that the lost fluids 
mat be made up b\ setxml h\7>odefmoch-ses and 
bt recta] administration Ixicnl orucslhcsia ts to 
be preferred Man> patients requinng gastros- 
fora) arc m siKdi a stale of inanition that general 
anisthahi is inadvdsable The operatiNx procc 
dure and intra-abdominal manipulation ts so 
limited that it b seldom that the patient com 
plains of much discomfort 

TECTISIQUF 

Under local infiltration alone or combined with 
a subcostal block an ioosion 6 centimeters in 
length ts made through the middle of the left rcc 
tus beginamg as high os possible at the subcostal 
margin (Fig i) Behind the rectus musdc at ihb 
point lie fibers of the tr«ns\Trsaiis muscle. These 
ore cither separated and relractei! or partJ> cut 
through. A iphincteric action of these muscles 
was former!) emphasized but we question if it b 
of much Importance in maintaining continence 

When the abdominal ca\nt> is entered the an 
tenor wall of the bod) of the stomach b usuoll) 
*een bing directly under the wound In some 
cases the stomacJi ma) be situated high or the 
costal margin unusually low and slow manipula 
tlon b neceasar) to stretch the gastrohepatlc 
omentum sufliaentl) to allow partial ddivTi^ of 
theiiomach. It is well to pull the stomach a little 



lie 0 TTw muftwal tulurr ha« fiem rompirlftl Tbe 
*rnHa! cutarr i«pjrlUllv CDmpktrH Note ttw cbmp ti 
ing ihf tecdinc tulw |o iSe mH of tbc muctrul »Dlorc 

to the nghl so that the plxstic tulx: b jdaced as far 
toward the cartlia as possible without too much 
tension Care should lie taken that the pla.stic 
lube ts constructed from the bodv of the stomach 
rather than from the ptlonc antrum In the lat 
ter case, leakage and discomfort after feeding are 
more common A portion of the anterior wall 
near the lesser cui^-ature about 8 centimeters in 
diamclcr is then delivered through the wound 
(Fig r) and packed aliout with wet lap sponges 
A rectangular flap about \ centimeters lortg 
and aK ccntimclers wide with Its base toward the 
greater cunilurc and its free end at the lesser 
cun-alurc is then outlined bt Allts clamps (Ftgs. 
r and 3) The stomach wall alwn\s contract^ 
particular!) in the lran8\'CT«e diamclcr when dc 
iuxred and the flap will be found to stretch 
markcdl\ and l)ccome 4 to 5 centimeters in length 
os the plastic lube is constructed 
The first incision should be made at the free end 
of the intended flap and parallel to the lesser cur 
s'aturc and as the stomach is entered an addi 
tional Allis clamp should be placed m the center 
of this indsion on the lesser cui^Titure side to 
mark the point of begmning closure (Fig 3) 
From the eitrcmitics of this indsion two others 
are made at right angles toward the respective 
damps which mark the base of the flap (Figs. 3 
and 4) As the flap is freed the two Allis damps 
which mark its lip should be removed and re 
placed so as to grasp all coals of the stomach wail 
After the ligature of bleeders o No 14 French 
catheter b placed within the stomach onl) and 
dosure b begun at the damp which marks the 
middle of the first Indsion at ^e le»er curvature 
continuing up the edges of the flap to form a 
gooseneck tube W^e use an interlodked la)’tr of 
No 00 chromic to the mucosa and muscular 
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Fit 7 Stwiof t uccf tT t rUfo <d fintioa et ibt pkidc tube md dout erf the 
lixlosduJ wnuAd 


coati, and as mteriocted Lfmhgrt ntarc of tb« 
sanw material to the aftraaa (Flgi. c and 6) Wbeo 
tbeae autures are compkted to the apex of the 
plaatic tobe, the) are cut lot^ and damped ao aa 
to lecure the g oc i eDec k antH it n tutored In pface, 
The deUvereiT portion of itomach b then returoed 
to the abdominal cavit) and the plastk tobe b 
placed in the upper angle of the '■Wud (Fk 7) 
Ckmire of the •M otnlnwl wound b accompudied 
m the trmal manner not too tightly aboot the 
tube which b aitartwi to the external rectua faa- 
da b> two atitcbea of Na 0 chromic through the 
leroca oiil> The pUatk tube ihouid protrude 
tUghtly above the tain aurface (Figa. 8 and 9) It 
a autiircd to the tkln by 4. auturea of »t1k A vaae- 
line drming a applied about the catheter which 
a made to protrude throisb all layera of the dreaa- 
Inp and adhesive to that the feedl^ may be gl^'al 
without removal of the d inumgv 

PCBTOPOATIVE CAit 

Aa aooD aa the patient b letnined to the ward 
be b given 3 onncea of water through the feeding 
tube. Following tha be b given 3 ouncea of mOk 
every * boors until the morning after operathn 
when the amount b Increaaed to 4 ounces ev ery a 
hooia. The following day 5 ounces eveir 1 bouia 
and to on, mcreaiing the amount of the feeding to 
16 oonret, When the feedingi have been In- 
creased to about 10 ounces, the Interval b length- 
ened to 3 hours and later to e v e ry 4 bouri, and 
finally all feeding! are omitted during the nightly 


perkxl of rest. The caionc value of the feedings 
la IncTCAsed by the addllicc d bctcae eggs, and 
butter added oc auccarivt days about 

the fifth or ilTth dav Oranre joire or tomato 
Juke should be added about w tame riww, 

The reaaco for brglnBing with szoall fre^nt 
feedingi of plain mlTt b not because of fear of db- 
tentloQ of tne itocnacb but rather to av^ ^tro- 
Intestmal drsturbancea which may occur with too 
coplo m feedings In patioita whose digestive tracts 
have nnoscd to (bgestloo. An imn- rmnym 

poatocerative cranpltritlop b drarrhcca, which 
may be fatal the gastro-mtestinal tract appar 
ently being unable to retain even fiuida. In such 
cases, the leedlngf most immediately be reduced 
to the OTigmal quantity (3 ounces) of boOcd Tnilk 
with the addition of tmall doses of tincture of 
ophun. 

The patient may be nfely allowed out of bed 
with a firm abdorolnal binder od the third to the 
fifth day dcpoiding chiefly on the pre-operative 
conditio^ The podtloQ and shoctness of the 
operative haakm are sixh that there b no danger 
of too early a strain on the tndiinri. 

When the niturcs arc removed the feeding 
tube u withdrawn and Inserted only for feeding 
purpoeea. Until the nursing stafl b bmnyr with 
the after-care of thb opeiatiaci it b aafer to leave 
the feeding tube in pl^ constantly the surgeon 
lilmwlf fl-anging it evciy day or two until about 
s weeks after operatioiL In ex perienced attend- 
aitti imy mbdlr Art the tube outside the tract aiKl 
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Ffc 8. The completed opemilon thowOt* the rtbthe 
pofluoQ of ibe opertUvT iod^lofl tJbe rtoouch ind the 
pUsUc tube. 

force the feedjnu into th« penior>cal ca\'it> After 
6rm heali^ there U no danger of this aeddeot. 
There U no danger of closure of the llon^a e^*en if 
the tube be left out for months In no cose should 
a larger feedlnj' tube than Q No i6 French cathe- 
ter Ik used Since all feedings must be liquid in 
an) form of gastrostora>, Ihw Is no od\Tintage 
wlitcverm a larger tube whfch will onI> (end to 
cause leakage bj stretching the stoma. At the 
completion of a feeding when the tube fa with 
drawn, firm pressure tdth a gauze sponge ow 
the stoma for a minute, allows the fistula to con 
tract and continence fa usoalfa enlirel} satfafac 
lory and a single gauze sponge Is sufficient to com 
the stoma under the clothing 
While in the hospital the patient should be 
taught to insert the tube and feed himsdf The 
calonc value of the daily feedings should be at 
least 3/»o calories, including the necessary vita 
mins. Many intell^nt patients seem to derive a 
grest deal interest In the make up and calaila 
Uon of the feeding For the guidance of the aver 
a« patient we furnish a mimeographed cc^y of 
the following instructions. 

POStOPERATTVE UOHTALITY 
In our series of 5 a gastrostomies done by the 
present technique there have been 3 postoperative 
deaths (5.8 per cent), which we believe to have 
been Incidental and due to the disease (carcinoma 



I'fc UcaW cMwJIlioo liter optnikMi Note that 1 
imatl poftK® of irailric moewa proimrtf^ lUnt the »kin 
lurficr 

OA^TROsTOuv rrtniso 


rtjr«l*ui9v Mtrm 


IWwiW 

Milk 

Ullk MO/ j 

t IkT 1 rmkent 
(Brh» 4 ) 1 {r**» 

«•«. 

»)t cn* « 
17M 

7 net ib*p 

I i r 1 

Iita. 

ri lu lee 

t ;wr) 

1 

loiaa 

>7 M 

1 mt U«p 

1 1 

1 pm. 

7 1 

1 ml itMp. 

1 1 H tip. I 

IpB. 

17 •*- 

7 ml tb«p i 

>^P^ 1 

leipm. 

IT •*. 

7KaAI tlap. 

1)1 wp. » 


Ml ui I (1 Op) b«Q tMl tnuaoUindtnU 


I Iruert tube oajy for feedinji. 

t. Mike op each feedlnjt fr^ Heat lUghlly before 
utln^ 

j Tike feeding iJowIy — iDow it lea it 10 minates for 
each feediaj; 

4 Rest 10 ralnutei liter each feeding 

5 Oein feeding tnbe with water tiler eich feeding — 
do not boH. 

r One No 14 French catheter 
a “Atepto" lyrinje with 1 tip to fit 
ciLbeter 

6 Obtain frotn 3 Large can of Lactose (mOk ugar) 

dnigitore 4. Iron and ammoniom dtrate. otmeet 

8, and take 1 teaspooniul in the 
10 a.m. feeding 

j. One 8 otmee meaiurint cop. 

7 If c o cil ip ted take 00c ounce of cajtoroQ in the last 
feeding at nignL 

8 Tike nolhinf by tuouth except water This nay be 
taken in amali amounts if it does not cium voenlting. 

0 If itomich diitrea* and nauica foOow the feedings, 
the milk content tbould be reduced to ix ouncei for 1 or j 
feedings. 

to. Any antmail lymptomi or diffiadlles ihould be 
reported to tbe bofpit^ 
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oi tbe caophigm) nther thifl to compUcstloat 
rwolting Irani the operitlve procedorc. One p* 
dent hid an cncventfuJ recovery with primary 
hfiltng until the ninth postopentive da) when he 
luddenjy fell dead while walUng about the ward 
m apparentl) good coodldon — probabK a cardiac 
death. The lecood waa admitted with complete 
dyiphagii and aymptcani of mediaatmitk. v-ray 
exammauctn ibowed the prea e o Le of a broocho- 
ceaophageaJ fUtuJa and broi>cbopneiunonii. Alter 
48 bemre during wtuch time fluida were forced b\ 
hypodermodjan and proctodjais, hb condition 
impfcrved taffiaendy ao that pitrocomy waa 
thought Indicated since the padat could twalknr 
not even water The poatoperadve coorae waa 
fairlv satisfactory for ta da\a. He died 00 the 
fourteenth postoperative day and autopsy showed 
death to haw been doe to broncho-oesopbagcal 
fistula and bronchopoenmonia. A iblrd paUmt 
died 00 the fourth postoperadw da> from 
ceaophagcal hrroorrhago probably from per 
fomdon of the aorta by daease, 

Cardnocna of the osopbagra ta a letbai diaeaae 
and gastroatoeny b not done in many <•"*<*■ tmti) 
sodi tennmai coaplkadocLS u poforadoa of the 
growth into a lain vemd or bnmdius axe Imml- 
nest Such cofnplinnncis axe apt to oceux daring 
the poatopentiw penod and tboefore gutxos- 
tomy U dooe for cancer of the ceaophagua, wOl 
aJirtta be /oUowed bj a oataia (aannidahle per 


cent*n of poatoperadve dratha Good atatiatki 
wllh dierefore, depend putl) 00 chance and on as 
operation as Is posdhie. 
poitoperatiw mortality in gastrostomy 
varies from 6 to so per cent ti publtibed by varv 
0U8 autfaoTi. We bdievc that the lower figure Is 
poaaibie with the Janeway technique and the 
advocacy of opentira as soon as the dkgnQsit b 
made 

suituxaT 

The advantages and technique of an impityved 
original Janeway raatrostomy are deacribea Thb 
opesatioo diffen from that alread) puhlbbed b) 
Quick and one of us, In that the proc^uTe b done 
through a single 6 centimeter Indskm throuA the 
middle cf the left rectus Just bekrw the costal mar 
gin. ITie fistulous tract from the stomach to the 
skm B formed b\ a plastic tube amstrocted from 
atocnach walL By thb technique we have per 
formed gastrostomy in 5s cases with a poatopera 
thx mo^it) of 5.8 per ctnL 


R£fXR£^CES 

I Jsnww n. H. Tb« nfarke of fsstrostoef to b 
opmUo carcLoocM of t^ asepkages. with a doeip- 
OM of s new method of paemlag fuOcttoaj 
J Am. kL Aa.. 19 hvl 91. 
t. Qen, D ud >lArro« E. L The moat commoD 
methods of easUoausBy with the report of a mod ifi ed 
tceknhpM <■ ths jsaewty method. Soil., Oynee. k 
OtM-, rosA, zM, 4j6. 
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THF GVLEAZZI TRCATMINT OF SCOI lOSIS 

I niLIl LnnN M n t_V.CS CntrAr^ 


S coliosis l* one of the oldest conditions 
described in medical lliemiure. Hippo- 
crates ga\‘e the generic term vroliosls ^ to 
an> twisted spine An cxlcnsisr literature much 
of which ts repetition has been acmmulaied on 
the subject TTie outstanding contributions 
havT been made b\ such men as Schullhcss 
Wullstem Lo\‘Ctt ilracketl Abbott Freiberg 
Kleinberg Hibbs Stemdlcr Feiss CaUe Buch 
man Brewster Risscr and Galcaarl 
The spine a flexible weight bearing column 
made of segments and aJrend\ cunrd m one plane 
(anteroposterior) will not j-idd In another pilanc 
(lateral) without twisting In this twist the 
\Trtebne must turn awa\ from the greatest 
weight and nressure, that IS toward the con%*etit\ 
The etiofogj of scoliosis Inv-olm chieflv such 
factors as (i) heredlu (j) congenital anomalies 
of the spine (3) pathological conditions of the 
x-ertebr* {4) nutritional changes (5) infections 
(6) eplphj's^ changes f?) muscle disbalance 
and (8) paralj'tk conditions. There is a large 

S of cases included noder the term idlo- 
: scoliosis. 

Hibbs bdle\-ed that m a great man\ more 
cases than were recognized the condition was due 
to infantile paraU-sIs. Buchman bclie\TS that 
many are di^c to \crlcbral epiph>-iltis. Jansen 
attaches importance to irregulantlcs in the 
attachments of the diaphragm 

Ferguson has been unpre»ed b\ the amiarcntU 
reciprocal relation between rotation and wed^ng 
of the xTrtebral bod> With a curvT of given 
degree in a given area of the spme be finds a 
definite amount of rotatron unless wedging is 
present With wedging there will be less rota 
tion Wedging appears to decrease the need 
for rotation 

In 1844 Bigelow adv’anced the prinaple that 
torsion rotation is illustrated b\ bending a blade 
of grass or a flat fleidble stlcL m the direction of 
its width. The center rotates on its longitudinal 
axis to bend fliatwise m the direction of its 
thtcloi egs. likewise the spine laterallv flexed 
turns on its vertical ans, to j’ield in its shortest, 
or antcropostenor diameter This statement ac 


«pinc is flat (3) that the plane of flatness is in 
the frontal plane and (4) that rotation is a con 
comitant clement of lateral flexion 
WTicn he began his msTstignlions of the subject 
of scoliosis Carc> found that there was \-cr> little 
accurate anatomical and phi’siological knowledge 
concerning the mechanism of production of 
structural scolmsb B\ two li'pcs of e.xperiraen 
lation and inixstigation he has been able to make 
some interesting and important oliserx'aiions on 
the subject The first method included a senes 
of ocpcnmcntal amputations scIectivT muscle 
and nenr exetsionv tall fixations undcmutrillon 
expcnmentsin\ounganimal5 andobserx-ailonson 
thcd>'namicsoJ the histogenesis of muscles bones 
and joints The second method was the construe 
tion of a working model of the anatomical and 
phi-aJologicnl rtbiKms of musde and bone leitri 
of the normal human back Bv thtsmeans results 
of experimental muscubr imbalance registered at 
once on his spinal indicator whereas b> ommal 
eipcnmenii he was forced to wait months and 
sometimes o\cr . x-cars for the same change to 
occur TTiis model is a most ingenious piece of 
mechanical coostruclion Itenablesonelodemon 
straic the greatest x'arfelx of struciuraJ mechan 
fcal changes and to \Tsualize the normal and 



Fig. I Wl SUnmiLxk*. 

FJg. * Stockinette with mojis hidiating tpinou* pnjc 

c**« and fcapuliE. V and \ mart centm of tboradc 
and mmbar carves. 


cording to Smith unpbes (i) that there is a 
continuity of substance in the spine, (3) that the 

A>d tnai tba Ncrtbwcstffa Ugfrenttr Utdicml Sdool Dkpcnvr 
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ibnonoal d>'numc egutUbnum of tbemoacolstctre 
of the body u a wfade 

Cam bdievet tltat cmboUaced actkn ol bO- 
ateral anugoolxtlc musoilaiare resoltioK fraco 
and«TBatntI« or maJoQCnUoci durlogr the fim 
decade ci life viTl many of fdkpaUuc 
tcdjosb. He foood that there are ncmeroua 
pouiUe cofflhuttiions of Doieular 
\Vith onl) 13 pain c£ ipnil maadea there are 
more than ^ milhon powfbie comblnitkai of 
mtBcoIar nnbidaoce reaahrd by the mathematkal 
foramla (a 1 ) There are moades dlrecUr 
attached to the axrrabfe ipioe. It b hnpossibre 


to coDcche tbe resolts d mdtlpl>-h)g out to 
the M4th power 

Ulitt I told Dr StdodJer faj 19J5 that I wu 
gamf to Eorope, be adybed me to Galeazxi 
at MOan. At Majxhester ErtclaDd I met Platt 
who i^ke \-er> lavTrthlj of the method. Thes 
DeUtak of Vcxdce moima eoded IL In 1929 I 
eUied Gakasd a^ain. In ^la> 1931 I made 
my third tnp In i9>8 I deoxaubated the 
method befcoe The Orthopedic Sodety in 

Chlcana 

Throogb the efforti of Dr B H. Levlnthal, the 
Rath Lodfe of Chict^ purchased the apparatoa 
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Fig. 7 Rear x’lnr ibttrlrig Fli 
deflokn of knrer back thmjl 


Flp S. Sheet wadefift* apftOed to pdvk and Fi* q. \ppffcatkta of pef^ic aod 
ouWef girdkl- ihoukicr plutcf pnltc*. 


at a cost of one thousand dollars ar>d presented 
it in 1930 to Michael Reese Hospital I bcRun 
using the apparatus In September 1930 Dr 
l^-inthal ana I ha%x worked with the machine 
bditdduaU) and together 

I wbh to outline the general considerations of 
a method of treating the dlfEcult problem of 
scoliosis which has found to be hi^hiv sue 
cessful in the originator’s hands. This ts a pre- 
liminary report based upon obscnnllon in 
Galeozxi s cILruc In Milan in 1935, 1939 and 1931 
and in m> own clinic. 

The method may be described os follows The 
patient 11 placed under an intensiv-c pnrpara{or\ 


mobDlring treatment for a long penod vTirynng 
with the degree of ngidil\ of the spine. Spedal 


with the degree of ngidil\ of the spine. S 
opparatus and cxerci^ arc u«od in this pn 
tory treatment Accurate tracings are mai 


tory treatment Accurate tracings are made b\ 
the Schultbess method as «‘eU os plaster-of 
pans shells and models. Then one proceeds to 
correct the deformity ^ means of the apparatus 
herewith niaslraled liiere arc two Independent 
units one which secures the shoulder girale and 
the other the peine girdle The patient b placed 
on a raised platform within the apparatus, with 
(he trunk horizontal and hips and arms flexed so 
that the spmal column is suspended from two 
end buttresses that is he assumes the position 





Wm 

, 3 S 





. 10. Pdvk and tboolder glidlei cnaplete. 
r for de 5 ezioi) and deroUtlon. i 
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Flc. 1 }. A pukst vhh rlfU ttwconl kqUo^ cor 
reaed In •cranm (Cwuit of Pri'rffnr 

OtleuiL) 

oftquidnroed. By Tmrytog the dlitince between 
the two end uniu and their relatirc beighti abovT 
the ground. It ii ponlble to place the spme La the 
rooit fa%'arable poaidaa for correction. When 
fhk podtkm has been obtained, the two end unlta 
are aecured, ao that the a^cea of the thoraoc and 
himbiar curm correipand with the center* o< the 
rotatory mechaniam which are indicated b> two 
nnU oo the Boor of the apparatna. A pltunb line 
If oaed for thit p ur pooe. 

The appaiatm pennlti Independent rotatory 
movement cd the two end unit* around a vcrlfcal 
axis, which accompUihes lateral deflexioo of the 
ipine. It also aHowf rotatory movements around 
the longitixlinal axis of the qdne producing de 
rotation and detorskn. 

The scoliotic spinal colnmn is sccnred at Its two 
ends by the appikatioc of two piaster-oi poris 
sections, including the pelvic and shoulder girdles. 
By means o! a three t^cd bandan applied over 
the apex of each curve and held Bv an assistant 
to as to act as fnlcmmi, ooetlowly begins to correct 
by means of dcflexkm and derotation against tbe 
fixed shoulder and pelvic girdle wrtl orn- These 
arc then united by the third plaster-of-paris 


itaenocnmisaa patkst with HfU ftnictiir*! 
nJ III Cakaiil sppaTatus Sn Fltarc ij. 
ofnaot Galasi.) 


•ecUoQ The principle Is analogous to the cor 
rection a dub foot by tbe application of three 
plaster cuBa 

Tbe cast extends from points high oa the 
•boulder* to other* below the greater trochanter*. 
Window* are cut out over the concavities of the 
corm. When the cast is complete, the patient 
stands in a flexed poolion and walki with Ms 
body flexed toward the convexlt) In a manner 
alnular to but not quite so severe as in, the 
Abbott method. Tbeae casts are changed rvcry 
t months. Tbe total duialloQ ol the cast period 
H from i8 to months. 

Tbe chief virtues of the treatment are in cor 
rcctiOD by dcflcxiop and derotatiaci rather than 
by means of direct force. The key to the cor 
rectabOity ct the spine lia In a long prepaimtocy 
moblUxing tieatmenL fitlewm oKa a mobOixcr 
similar to the apparatus used for correction. 

has obtained correctiao even in cases 
of rigid structural scoliosis. Be has used this 
method in the treatment of several hundred 
•evete, rigid cases of scoliosis with eicelknt 
results, as demonstrated by roentgeDograms 
which have dadosed definite, and be belie\es, 
penoanent c orrection of the vertebral tonkin 
He uses ceHuloid jackets to maintain correc 
two. 

It b not mj purpose to compare variota 
methods of treatment of scolioais. I merdv wbh 
to describe one method. I have used the Abbott 
method under Rldlon, Porter and Calot. I 
have used the original mbbs traction method. I 
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ha\T had a limited but \Tn fa\‘orablc cxpcnencc 
with the Rijser method which prolrtbl} is the best 
inAmcnca orposaibU thcworld toda^ Ithaathe 
ad\-antoEC that it Is simple ami not expensivT 

I ha\t made some mmhfication* In the tech 
niquc since it was described in an article which 
Galeazzi wrote at m\ request and which ap- 
peared in the Journal of Hone and Jowl ^urj^erv 
forjanuarv rgxo- 

Thc dlsad\’antages of the method include 
(1) the cost of the apparatus (a) the long pcnml 
of prcpamtmn bN means of special apparatus 
ncccssar\ to accomplush good results Cl) the 
difTicult technique of application arid (4) the 
long after treatment 

The illustrations ^lere made at the same time 
a moNing picture lilm was prepared to illustrate 


Galcarzi s method The subject was a patient of 
Dr Lc\inthal 

After an intensiv-e preparatory mobilixation 
period the patient Is placet! on a small deviated 

C lalform and the jiclns is secured firml\ He 
entls at the hips and shoulders with hands sup- 
ported on uprights and forehead on a rest i c 
he assumes the position of a quadruped His 
pclWc and shoulder ginlles arc vxured 1)\ sections 
of plaster of Paris. His torso Is then dcncicd 
ana tlcrotalctl The two sections arc united b\ 
a ihini 

Rfn kENt i-s 

r\u«n k (rrmun Orth Coosm* iqii- 
Idem. J Iteof i Joost njjp xi Si 
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OLD TRATJilATIC DISLOCATION OF THE HIP 

\\ rm S?EciAL Reteizkce to TitE OraAmx TaiATurifT 

LEO J JULTVER, U D akd F E. U \N ilj) Pnrcoi, 

Ff rihiibB W Ortbcfate Sw p ir P fuw tof tmitn' tWaa U«4ca] Cafcfi 


S IXTEEN cue* of old tnmnAtic dolocatioQ 
ol the bip h*\T been treated at the Peipbg 
Union Aiedical Colkge daring the put lo 
>-ear*. The time of poflopcratlve obacrvitioo bu 
extoxied from 6 month* to 9 \-e*ai, with an *\ 
erage of 2 \Tar» for all caua. Since thi* condiuoo 
U teen rajd> In most clintn, a review of the tub- 
}ect and a presentatkm of cue* teem* appropnate. 

FATHOLOQfCAL AHATOirV 

In order to andentand fuU) the patboloRkaJ 
anatoeny d old (flalocauan* of the hip (Fig ^ It 
b neceaaar^ to dltaiaa the change* which occur 
daring u well u after the origtoal traoma. 

iPoiffrwr duUcalinu The potion most Uvcir 
aUe for the poaterior t>'pe of dialocatiOD b one of 
fiexko addoedon, ana Intenial rotaiioo. Or 
dinarily the capaole n tom thnmgb in the poatero- 
inferior portwa. A* the bead of litf femor 
backward and upward it tear one or more of 
the KmiU rotator muicka. Toe cmadratu* fetoorb 
lie* directl) in the path of the Wad dnrmg dt*- 
hxatloo heoceltamjuredN'eryfrequentJy The 
obuirator extemo*, obtontor Intemoa, the 
genielli, and e%'cn the pjTifonnb mav be tajortd 
thnllarly in aevere cues. Oceaxteoa^y the head 
mav pmh It* way between the obtontor intcniu* 
and the p^Tiforml*, or between the p^Tlfonnb 
and ^teo* mlnimoa, without tnoma to these 
mofuie*. If the dlalocatioci ocean below the ten* 
doc of the obtontor interna*, tbe head then 
panes laterally and upward ao that iW tendoc lies 
b et wee n the nick d the femur and the Qlnm (db- 
localkm beJow the tendon — Blgdow — Fig 1) In 
the oroe way tbe tendon of the pjiiformb may 
be wound around medial to the De<i of the femor 
(Fig 3) An intact condition of the \ U^^ament 1* 
re*poTi*ible for producing the dianctoSic poai- 
Uoc of the thl^ after (hsJocatioc he.. fleifaD 
adduction, and rntcmal rotation. In rare intfnres 
the \ Ikament ma> be mptunrd completely with 
the resoJi that the thigh a then held in a positian 
of fl eitoc, abduction and external rotation — tbe 
to called evened posterior daJocatiotL 

Contracture* of tbe pelvic femoral musde* soon 
take place in the untreated case. A* time goes on 
a new capsule of tear tlssoe fortn* around the Vf fd 
of the femur fastening it iecarely to the of tbe 


pelvis. Within 4 week* time Unmentou* ihreds, 
lat, and new cxnaectivc tisne w the acetabulom 
This mass of tbaoe adheres firmly to the cartilage 
*0 that, after 6 weeks, ibaip diaecetion b necessary 
for It* mnovaL A* ean% u 1893 \olkiDann 
recognised these c ha nge s following expefimental 
dnlocaticos m rabbit* and don He icmnd that 
after i }4 week* new connective tbsue adhered 
finnly to the caitHaM and that after 8 or 10 
week* the ^olnt srs* filled with a hard fibroo* mass 
whkh in lUdf prevented reduction. One of tbe 
wiiten (L. J if ) repeated these experiment* 
with csaentJjdly the tame finding*.' Shnllar 
cUnkal observation* have been made by turgeon* 
daring the operative Ueatroent of cnngenhaJ cQt- 
locat^n*. Iaievtfalift*tar>rrtred.hlontiooof the 
hip occu tie d ihortly after open rerhetioo asd, 
upoDre-opeTation3t04week*later theacetabula 
were filled ccopletely with adherent aoft tbne*. 

Change* m the brad of the femur o cc ar almost 
roath^y a* a resdt of the csteinal tnmna or the 
pressure forces which foUov dnlocatlon (Fig 4A) 
u a pbee of the femoraJ head has been crashed or 
brol^ oB daring the chslocatioc the late findings 
are those of roughening and partial (fin p p mr a iXTi 
of the cartilage — changes »lmnl«ring advanced 
arthiiti*. In ife very oTd case*, the head may be 
fiattesed or roughened becaose of weight bearing 
In a deformed paltkm. 

Anifrwr didocetwni In tbe anterior nwp of 
dUocatioQS, db^ceioent of the beaa of tbe 
femur conmonly b against the obturator 
foramen, with ahductico external rotation, mod' 
eratc floicsi. and apparent lengthening of tbe 
thigh. The bead of the bone tears throng the 
cspgilf in the anton-inferior portion and he* on 
the obturmtor membrane whOT it b partly tur 
rounded by the torn fibers of the obturator ex 
(erzias maide. TTie Uganmtum tats may be 
stretched or completely tom through. Tbe small 
extonal rotator muscle* of the hip are drawn m-CT 
the posterior edge of tbe acetabulum. In all old 
anterior dblocaoDni whether obturator, pubic, or 
perineal hi t^-pe, the acetabuhnn fiH* with a ma* 
of scar tbsoe just as it does in the posterior vari- 
ety Complete tearing of tbe \ -ligament also b 
very unutoal in the anterior type. In late dl»- 

vw*. 
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locations of either anterior or posterior nn 
unusual amount of new bone ma\ form around the 
displaced head (Fig 4!)) 

OPERATIVE TlEATSirVT 

rrtlimifuiry skHrtijl tradien In late posterior 
dislocations traction as a prcluninarx step before 
reduction b> either the clo^ or open methods 
a procedure which cannot be ovTrcmphasizcd lU 
tUs means the contracted structures arc stretched 
graduallj until the head of the femur has l»cen 
pulled down to the level of the acetabulum (Figs 
SA and sB) As a result the amount of force 
neccssao to effect reduction and the local trauma 
produced at the tune of operation becomes much 
less- In cases of more than i months duration 
the wnlen advocate skeletal traction with a 
Stcinmann pin through the lower end of the 
femur (For technique see Case i ) 

dozed Ttdudion Most traumatic dislocations 
of the hip mav be replaced b\ the closed method if 
the duration Is less than 4 weeks Following this 
penod of time the difHculties of rcduciioa gradu 
allj increase fo that, after J months forceful 
maneuvers ore apt to cause fraciuits of the upper 
portion of the femur Consequent!), if closed 
reduction is attempted between the fourth and 
eighth weeks it must be performed with great 
caation and, if unsuccessful open anhrotoro) 
should be cmploNTd C!^ful stud) of stereo- 
scopic roentgenograms will help to detemune the 
odvisabUit) of late manipulation Suchsiudv isim 
portant since the onginaJ trauma ma) have caused 
cnahlng mjuries to the head of the femur and an) 
great eaterrial force will onl) cHecl more damage 
A description of the standard technique of dos^ 
redaction is not within the scope of this paper 

O^redudion Studies by Bigelow Malgoigne 
Allis, and others of the pathological anatom) of 
dulocations of the hip led surgeons to a knowl 
edge of the possibilities of open operation- The 
first arthrotom) to effect reduction of cm old 
traumatic dislocation is usoall) ac cr edited to 
Polaillon (1883) Since that time succeaful 
operations have been surprising!) few both be- 
cause of the rariu of the condition and because of 
the technical dimculties involved- Buchanan col 
lected from the literature, up to 1970 49 cases re- 
duced fuccessfuU) b) arthrotom) and odded one 
of his own The lar^t mdmdual series bclonw 
to DolUngcr (3) who in 1925 reported results ob- 
tained by arthrotomy m 3^ cases of Inveterate 
traumatic luxations. In his group twenty-one 
hips were replaced completely Difficulties in 
reduction necessitated rweetion of the femoral 
head in 7 cases and osteotomy m 1 case. 


Two methods of opproach havx lieen used lor 
old postenor dL<locations namelv ihc posterior 
one of I-anRcnbcck and IIofTa and the anterior 
one of Smith I’eter^cn Dollinger prefers the 
postenor mcthoil which is thus bricfli described 
An mcLsion Is made from the postero-lnfcnor spme 
of the ilium to the ba.*c of ihc greater trochanter 
o on ilowTi lo the insertion of the gluteus ma.i 
imus The fibers of the gluteus maximus muscle 
arc split longiludmalh ccpcKlng the sccondan 
aijrtulc which surrounds the head of the femur 
and holds it lo the pclns The secondarv capsule 
IS opened and b\ forceful Internal rotation the 
hca« and neck of the femur are swung antenorh 
and awa^ from the acetabulum In the ordmarv 
dorsal dislocation the scarred obturator inlemus 
jremclli and p)'nforTnis muscles are now exposed 
’rhesc rousdes ma\ he between the neck of the 
femur and the pcins and stretch across the upper 
and outer aspect of the acetabulum M)oiom\ 
of these masdes is usuall) necessarv to p\x full 
access to the socket of the hip joint After the 
removal of all of the scar tissue from the ace 
tabuium, the head of the femur is replaced Us 
dreumduction and iramon 

DolUngtr also u.sc3 the same approach for 
anterior dislocations (obturator) of the hip In 
this 1)7* access to the acetabulum Is blocked b\ 
the greater trochanter and the musdes alrcadv 
mentioned consequeoU) resection of scar tissue 
m)*otom> and Inward rotation of the femur are 
necessan 

The aolcnor route was used m all except one of 
the cares reported In this paper The inoslon is 
started at the middle of the iliac crest continued 
forward until the antcrosuperior spine U reached 
and extended downw ard along the anterior border 
of the tensor fosd* to below the Icvxl of the 
s\mph)wls pubis. After the periosteal origins of 
the gluteus minimus and part of the gluteus 
medius ha\x been stripped loose the upper edge 
of the acetabulum comes to view Further d^ 
section Is made between the sartorius and tensor 
fasche until the rectus femons and iliopsoas mo^ 
cles are seen M)otom) of these muscles and 
resection of scar tissue allow complete exposure 
of ibc socket The safest approach lo the head is 
made b) subpcnosleal dissection along the upper 
end of Uie shaft and the neck until the sccondor) 
capsule is opened wide!) The thigh Is now ro- 
tated exieniall) causing the head of the femur to 
point laterally This tightens the scar tissue which 
stretches between the neck of the femur and the 
pelvis. These ckatndal bands are sevxred trans- 
versel) Reduction of the hip may be accom 
pushed b) traction and mampularion. 
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riwpfc All tntewr u Um Um ajt (katjemtfd u •atotor 
ilbkcxtkcLt lotentor puWc tad pcnMtl) 

ud ill poKrriar to Uiii IlM ^ dailfiMtod «i pacl«nor 
dkkigtioai (farkUHr, ickttc, tsd hlcti domJ) (Rnlnvo 
from U iboi ud Coctmae ) 

For obturttor dtikcitiom the anterior or U 
ocaufoa demandi, the combined anterior and 
median approacha oBer tfood eipofure Recently 
the wntm tued a modJficatKm of the antenor 
approach for an obturator dlalocatroD of t vean 
duratkm (Fig 6) The Indakm wma itarted at the 
junction of the antenor and medial Ihlrdi of the 
emt of the tUum cootiaued fonrard to the an 
terotuperkr ipioe and then eatended downward 
along the roenUl edge of the aartorim tstode to 
the apci erf Sotipa a triangle. The gluteira mini* 
mui rectui femorii, and tartoriaa muaclea were 
retracted laterally This allowed ready acceai to 
the acetabulum The aou daauc wma reoKived 
from the aoctet following which the upper edge 
of the head of the femur waa expeweo. It waa 
oec diary to chbeJ awa> a tbdf of new booe which 
had formed at the Jimctioo of the obturator 
foramen and tbe acetatmlum. Further diaaection 
allowed eiposurc of the capiuJe of tear tianie 
which RUTounded the neck. Thli wai cut tiam- 


VTfady Forceful adduction and csternaJ roUUon 
brotqtfal the head into full view Following Iti 
long period of contact with the fnargina of the 
obturator foramen the head had beome aome 
what pear-ahiped and roughened with hiper 
trophic flangea of booe at tie junction with the 
oeti Since the acetabulum aJao wai roughened 
it was believed that If the head were rcturoed to 
the aocket in this condition an arthritic hip joint 
would reaulL In the hope of overcoming iha 
abnosf inevitable aequcla the bead was dwled 
down to one-third its former lixe and then 
maneui'cmJ into the acetabulum. In a case of 3 
moolhs duration Dr Steindler used both the 
median and anterior approacbe*. Tbe median 
liiriflloQ (Ludlofl) waa maoe along tbe biner border 
of tbe adductor magnoa The bead waa ap- 
proached bj dls*ecti« between the adductor 
loDgus and adductor roagnus musdea. llyotom} 
of these niuides was neccasarv to aDow good 
ejpoaure of tbe acaired man surroanding tbe 
hold Tbe aetxcidary capsule was split and tbe 
tbigb was abducted and cxterojlli rotated, nak 
Ing the whole bead and neck visible. Expoeurcof 
the acritbuJuiD bi ibb route waa extremel> 
diBicult A second approach, whiefa waa that of 
Smith Petenen waa then The tear tiatue 

was itxDowi from the socket and tbe hip waa 
manipulated Into normal podtlon. 

W’hDe complete reduction by open arthrotcan) 
la tbe goal sought b all oacs of old dblocatioa 
the surgeon may be forced to accept certain ah 
tematlve procedures such as the sbelvinj^^ 
operallco resection of booe arthrodesii, or m 
eicrxrfiooal inatancca, he may be content with 
umple osteotomy to corre ct the defofmlt> 

“JArWwf" tftefoUoM (Koenig 1891 9 Albee, 
1915 i) Tbe ihelring operatfe* consista In the 
fonnaUon of an efficient oonv roof oier the dis- 
placed bead of the femur llie ahdf ia nude by 
tumint; down plates of bone from tbe outer aurface 
of the Ilium for the purpose of affording itahHity 
and prrvtDtiDg pein- Henderson reported a case 
In which durl^ arthrotomy It waa impowfbJe to 
bring the htstd of the femur far enough forward 
and downward to replace ft In tbe acetabulum 
Ilencs with a Marph> reamer such u Is i»ed for 
arthroplasty a new acetabulum waa made a little 
higher than the old ooe. lu addition dtps of booe 
were turned down over the auperfor auruce of the 

head. Four montha Uter roentgenogranii aherwed 
an excellent new acctabuJtim wfth a well focraed 
shelf Motion was fair with flexion t4O~i50 de 
|nc£L He expected a stable hip as an cnd-fcsult- 
Sbortenlng In this case was sbout 3 ccntinietcfa 
prevfota to opemtJoo It had been 8 centlroeteia. 
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Ft* i. Sketch tllu»trill« the medunijra d poMerwr 
diiloalhnbekrw the tetxkm d the obturator intermit. The 
fermrr b la a position of dexksa iatenul routktn arid 
udductjcn In thb (m the hnd of the fearar break* 
ihroosh the pottcrior Inferior portion of the cajmile beiow 
the tetidon id the obturator lotemut, I Note that the 
bead lo rotatiftc upward patwa lateral (0 tUs tendoo. 
The head roay iu*o pan lateral to the tendoo of the pyri 
formb, B In thb event both teodoni, A and fl arc w«nd 
anmnd the t>eck of the fetimr and theref o re Ik between the 
neck of the femur and the flrum 

RfSfciton (HofTa) DoIIingcr beltcNt* (hal 
resection of a portion of the head of the femar or 
even of the whole head neck and great Irochan 
ter raa\ be done if reduction is eitrrmel\ diffi 
cult, or if pressure sjTnpioms are present In the 
distribution of the soatic nenr Following (hi* 
procedure the upper end of the femur Is placed in 
the acetabulum and partial fibrous ank>losis with 
good position of the hip is the usual result 

Fimon Arthrodesis of the hip ma> be the 
operation of choice in \try late case* espeaalU 
when the musculature 1* atrophic and contracted 
It may also be mdicated m cases showing a large 
amoimt of new bone at the site of displacement 
This procedure should result in a permanent relief 
from pain, deformity and instabQit> of the hip 

Ostectomy Simple osteotomj for the correction 
of deformity may be advisable m patients who are 
old or weakened and who would be unable to 
withstand the ngor* of a more severe operation 
Agam osteotomy may find an mdication in those 



Fk ) Drawiac to rrprrxnl « further »ia*t erf dWoa 
llooIntolbehkhilorMlpovjtion Pirt of the head tad jwet 
of the femur C haj been ail »wvr » that a belter \ieir 
of the Ifndom miy be obtaoaed TTk' obturator lolcmu*, 
f aad I and pyrifcrtTnis trndofti, Band past between 
the neck of the femur and the pdvb, and wind ante^riy 
around the neck lo reach their Iniertloni Into the repion 
of ihefTral trochanter 

cases wherein roentgenograms show that com 
pletc reduction would be technically impossible 
Mgure 4 shows a case of i \ car s duration In which 
an unusual amount of bone had formed in the 
tom soft tissues. In this instance osseous bridge* 
actualK connected the region of the acetabulum 
with the newl\ formed capsular structures sur 
rounding the dislocated head of the femur The 
femur wa* almost completely ankylosed in a posi 
Hon of no degrees flexion 20 degrees abduction 
and 30 degrees e.ttemal rotation Because of the 
firm and pamless fixation of the upper end of the 
femur a subtrochanteric osteotom\ was proposed 
but the patient refused treatment 
It IS also fuggesled that the Lorenx Baeyer ( 8 ) 
bifurcation operation may find an occasional ap- 
plicaUon This method has recently reccl^Td 
favorable comment by Hackcnbroch and others 
in case* of irreducible congenital dislocations of 
the hip This operation aid* m the correction of 
instability, pam, and limp 
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AriknpUsty ArthropUity auj be Indicsted B 
during open Aithrotomy. the femotai be&d a leen 
to be roughened tod utniitie end fibrots eokylo- 
tb teem* probable or if after roccexful opes re- 
doctkcL, the hip oootiniKi to abow marked pain 
and limltatioQ of motkm in Lbe pr ci ence of good 
moacnlature. 

From the itatHtlcal table It be aeen that 
complete redoctloo was accompuabed in erciy 
case- Some of the opentloos were necesaaifl> 
prolonged and serere but on the whole the results 
were ^Try encouraging Follow up records abow 
that the results were excellent in 8 cases, good In 
I case, fair in 4 cases and poor In t cases. In an 
evalostkm of the t o cce w of the treatment in this 
series it should be repeated that the duratloo of 
the dblocaboDs vaned from 3 weeks to 4 years, 
with an average period of 7 7 months in ill cases 
studied 

Id order to anpladt^ Interesting observations 
made during the satgrcal managonent of these 
cases the followl^ lemrds hare been selected for 
detailed report. Tto first case lUiatiatet the value 
of skeletal traction as a preliminai^ step to opm 
arthrotomy for ofd posterior dUocations. The 
most serious complicatkms of arthrotomy were 
the devdopment of secondary Infection (1 cases) 
and inju^ to the sdatk nerve (i case) The 
danger of fracture during late cunlpulatloD Is 


shown in rsn> ^ Ancplber hblory {Bustritei the 
devri opm eat of marked htpertropblc arthritis 
several >Tars after open aruirotomy It was la- 
terestiag to note that 60 per cent of the cases 
showed sfarinT changes in follow roentgeno- 
grams. Usually the arthritis was of mBd nature 
and caused pain only upon overuse of the hip. 
Caee 6 is added of the very unosnsl 

etiology In instance a nfle bulW passed 
throuA the medial portion of the bead, and 
caused a fracture of the posterosopeiior rim of 
the acetabulum. It is beheved that the combina 
den of capaular tear and fracture allowed sobse- 
quent muscular puD to produce the dislocatian. 
Fortunately infection did not follow so the db- 
locatico was treated in the usoal fnsnner The 
last s cases (shown only by photographs and 
roentgoiograms, Figs 11 ancf is) arc fllostrative 
of exceUent res^ta which are obtained foDowing 
open reduction. 

THl VAUJI or frELTTAI. 

laACnoar Brroajs opew amroemw 

Cua A CUaese mils,*a*d 35 7?sn, «u int MO ca 

Aprfl t lOii Tlic atruc* was psis ud 

dcfoDsIty 3 Ibe riflit Up of So (Ujt rtnrstWL Th* 
tmcnl p^Ttical aamUstiM sad kbentny tests ef blood 
sod mlu isre DociBsl Tbs d^t tbl(h w«s bdd 

bi a tTrSesJ postsrkr dbloririro— fladoc (45 

iV j T fiM i aAWitm (jo defTsss) ud tnlerosl rotstloa. 
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Ffc. t\ RowtjWKTim •bowiriff an old triurtutk 
dblcmtno o( the Mt hrp <4 )'r«n 1 he bead of th« fmur 

U Ln the dnrul 

The peal tradufiter w«^ j 5 cmlimetm alove Rov 
NeUtnn • Ibe tad the mea<urtrecQU of lityut • tnv^e 
«CTtc»patib}ewithdi loeatKm There appmnuutclv 
4 ctQtsBetm of actual ahotlenlaf The roeoUrfWRranhk 
re7Krt«n6pmfd Ibeclxnictl lmpfe*doQ m additioo (oere 
raj t df<plirfd fnurlore of the pTHtero-infenor porlloe of 
the acetabaloin. 



1 


/ 


J 


6 . An obluiatof dWocalloa of * year* dcmtlon. 
Note the artenalvc formation of new bone In the obturator 
loran^ Thi» hto was red need by open arthrotoiny through 

a modiSed Smith-Peteraen In^oi 



n* sR Thi% roentgtDfigrun («me ca^e »hown In 
lie t \i »a uJera jaceki after the applicilrKi of ritdelal 
traction to the IrraeT eT«J of the frmor The bead of the 
femur micht appear to be miihin the arelaboJum but it 
actually 1 >r< direrUv pmimnt to the anclet. The dark 
ahadow rpprewnu tne u pper end of the Thoma* nag 

<)n \pril 10 toil a ^trlnmann p*D »a» Interted through 
the lover end of the nghi femur \ Tbomai tpliat ni 
applied and traetton n> maintained for 10 dan. l^e 
traction m» started at 5 pcoodt and lacrraaed gradually op 



Fig 7 Roent g er Knia m of an old traumabc dislocaUoa 
wbkh beemme infected foUcnrlng open redoction. Thia 
ptctUTC represents the late healiag stage of tuppurallre 
arthritis. 
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to to pocnd* \t Um end of Uib period 0/ tfaoe Um bowl 
ot ih feiBur b«d bees polled doim to tbe level ot tbe 
LcetoboloRk On \prQ to. u open ndociiexi n« per 
fonntd kltb tbe ud ip^ txacrtbesk. \ Ssltb- 
Fetenee tu oaed Upon diMectloQ towd tbe 

Up loiat dcoM tcmired mM c( ilwpenw nrude vu fooad 
ftretdttd e^er (h* ii/enoe bUf ol the ecetiboUm TUt 
wucut thna|h tad theriaaf tbetoctet wuexpoKd The 
acc&bohBB wu tiried vi(h remataa ^ ( t, ■«>ri 

newly foraed coDoectrre liaao. Alter tU* wu removed, 
intact cirtlkce «u teen Tbe head tad eect e< the fcBBr 
ten ibei by ta lad ti w i throort the teeoadtiy 

eipeuk FotcEful externel mtxtka tUecched test tbe tear 



FI( <).K RiDenbreDOfTtiB ctf tn old tdtLc diilocadon 
( BKothi dmetJcei) before eperttka. Note tbe liactnre 
of the potierur rhn of the •cetabohnn 


tlam bead* d the obturttor latcniui and pyTifonBh 
tcndooi tmet bcpth of than ttnetmet were wnond arotnd 
tbt neck d the lesnr aad therefore lay Ixt e t ra the pot- 
icrlor cd|e cf the acetahahnn tJ>d the otti d the !mv 
FoDowlfif UsoUany of thoe toidoa and farther orttbif 
oftbeartteoe the bnd ef the fnmr wu redoced nther 
CBsiy The rcktira eaae ef rrdnetka wu KCi^tcd ta the 



Flf gB RoefLtfeoocrua of the Upt bon lo flf g V 
yean and g montha altar ncctftla] open re'hiirtkMi. 
Note the pr eaeace cf maited hypertrophk arthnth Ex 
ceOent lonctiew of the hfp wu prearat 
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Fis ia\ PTr-opcrallAf romicrTK«run o{ in oM 1:00 
tHol Incturr-dWoratlon the hip Uay^i \pparmlljr 
the bullet pa'^ throuRh ibc bead d the femur iwJ fme 
tared ibc pwlernAuperlor nm of tbe iceUbulotn. 


nretcbiBjt tud reUjatkm of tbe Wi rtriKtum mhkh fot 
knred prrilmhian ikeleul tnctlon The wound w*t 
clo«d m tbe Moal oiinner ind « Ion* le* hip ipk* carl war 
applied vitb tbe tbJeb In 15 de g reer abduction 
The patient rao an unerentful pcHtoperatlve cuurv 
Tbe cast wii removed 1 wetka after owraUoo rhjrafcv 
therapenuc treaunent conriitln* nf bakln* marrage and 
active and pa±d\e motion was surted and conthaed for 6 
ireeka At the end of this time the patient wai abte to bear 
vcb(bl upon (be hip aithoat pain \cthT nsotlon war 
present to the citent of te de g ree s flexwn 45 degrees 
abduction and 30 defftees adduction Six reontbr later 
the patient slated In a foUow-up letter that moUon and 
strength of the hip were Improvln* \ eiy satlrfadorfly 


In the earlier cases of postenor dWocallon in 
this series preliminar> skeletal traction was not 
emplojTd and os a result man> dllTicuUics were 
encountered in effecting reduction et-en after the 
head and tbe acetabulum had been isolated In 
most instances efforts at manipulation and irac 
Uon failed and tbe head was replaced onl> bj the 
use of a steel let’er Crushing injuries of tbe head 
frequentl> followed tbe application of this In 
slnimenL In the hope of oNTreoraing such difli 
culucs prcliininarj skeletal traction (technique of 
Van Gorder) was cmplo>td m the latter 5 cases 
and, in each Instance it was possible to puU the 
head down to the le\*cl of the acetabulum before 
open arthrotomy The traction was maintained 
for periods of liroe varying from i to 5 weeks. 
The weights were gra^uallv increased from 5 
pioimds up to 20 or 25 pounds. Measurements of 
the extrcmitj were made doily and when the 
length approached normal roentgenograms were 
taken to ^termine accurately the position of the 



n* top TTk »imc hip »hMm In I igurv ia\ after 10 
d*)-» ai lirietxl traclloo Thl picture wa* taken Ipcfore 
ibe epfo ■nhjT'trrtnT It *hr«p« lhal the bead hai been 
pulled dnwB to the frvTl «>f tbe afrulnjltim htereowopk 
view* imeslnl that the bead woa Mill didocatedpewteriorly 



Hg loC The «an>e hip »hown In Figure* io.\ and loB 
S week* after open rcductiotL \Jrptk; ttaorptlon of p«rt 
of thei bead may he »etn. 



Fl| 1 nhaimica erf t cue erf po«taiocdUac>UaB 
nip witb nrriient ranh foUiTiKiif cipen redoctioo. 
A Prc-epratlr* roeslttoopmin erf nip, Qhistntlns n 
pcetecicc dlilootkn ^ 8 durttkn. B Port 

femorml had. If the 'V-ray fil™ thowed that the 
bead had been polled doim to the lerd of the 
acetatmlnm the hip was then coondered read\ 
for open redoctioo. Bv the oae of this method 
the liauma of open arUuotoeny waa deocaaed to 
a great extent and In ach of the latter 5 caaa 


opoatire roaitieno*rain erf tie ume Up. FliDtofriplB 
C a nd F ibor modem of lb# left hip J-S 7^ »her 


complete lepiaxMient wa* accotnplkhcd bygcnlfc 
mazupolatloD (Figa. 5A and B and loA and B) 

Tm? DAJJoiE or ficoirnAaT nmcTKnf 
Cajx l a -'I )r«an orf at«, w«* £r*t Ken 

a ilaieh ix, 19J5 Ti# atnaca oaariDrtVB wu **- 
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Flff If nbutntioDS of a cue of posterior dokicElkn of 
ll* lup witi exccDcDt remit foDowlBc open reductloa 
A Pre-opentive roent ^tn o gia m of the oUlcrated lifbt hip 

■cntklly Dative except for a poiterlor dlitocalkm of the 
Wt hip which waj ot a roonth* deration The left knrer 
extremity waj in the cbaractcrfatlc poiitioa (llakni ad 
doetkm and Internal rotatkm) and weh^t bearing waa 
njoderately painful Roentgeoograma ahoircd complete 
backward dlilocatkm of Wt fenmr bead lying againat 
QIqid ahoTC acetabohim. A snail amocintoijiew Kue waa 
*ecQ in secondary capcole mrroemdlDC the head of femnr 


(one yw) B PoatoperallTc roeatgenogram of the tame 
hip I^tographaC 1) tod P lim motkn of right hip 
t yean after operation 

Open reduction without preUrnlnary traction arsa pet 
formed arith the patient udder ether anwthetia. A Smith 
Peteraen approach to the hip joint waa made the Indsion 
extending from the anterosuperlor tplne of the ilium down 
ward ak^ the lateral edge of the nrtorloa nraade and 
backward ^oog the crest of the Qlani Diuectiaci waa coo 
tinued b et ween the’sartorloa and rectos fezoorli and be 
tween the Diom and the periosteal origins of the glutena 
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mlntoin *ml mcdhii muscle*. Thi' the enUre 

rcyioo of the artUbalum irul ihowetl it lo lie fitW with 
denw liittie iCTcr»A wfakh ttrrtched the Karml tcntllnou^ 
nui«* erf the Hkjp'om movie The niif^ rrf *c»r tl«ue was 
dttvcIeU oat pleer liv piece res-ealinR Inuct cartfUn 
within the arelabalum. \ftcT the bead aarl neck frf Ire 
femur were /rtrd from the idjarrnt >car iImut an atlcmpl 
wti mark to reduce the dhtocatkra ThiA failett »fe«pjte 
the fact that prrat force was uvd In pulllr» down the Ws 
and manJpulatinE It, Further attempts ai«<> faileij urlfl 

S wilh the bdp of a Urjm »terl sfutl, tedortion was 
rtri Ihjria* the Utter procedure a portion of the 
rf tic femur was brehed aod the canfUce tom ofl 
derpSte atl eflorts to prcN'ent injur) The aound was 
closed in tie usual manner and tie Ire aas pUcrU In a 
splint In a podlioo of jo det^rrea abdoctlon 

hoJkrwln;; this operation tie patients temjKTatore 
raried from to 40 dejpres cmtijrrade IIn'c dajn later 
lie wound was reopened because of ob\->oQs secondary 
Infection \ staphylococcus osteoTn)clilis of the hip W 
lowed and two Incmons were nrces«ar> for drainage The 
infection was rather sesTre and was fdloacd hs nirn Kx 
destiurtinn of the acetabulum and rf lie bead of tbe femur 
RoenUenocrams taken t months Uter shoaesl definite 
bony ankyWis cj the Wb tl ut 7) The patient was aWc 
to walk nthfactorfl) Tbe patkiit seas under olr*er>allon 
for j year*, daring which time he lu/Tcrcd fr«m several 
atU^l of pain associated with re n e w e tl dralnifi^e from the 
hip 

OrERAmX INJUR) ro hie scUTIC si r\e 
Cun ^ \ Chinese male a^md iR years, waa Orst seen 
CQ Aprif s tgm The eouapce eTarninatlcn re^•ea^ed a 
pottenor dblocation of the left hip which ns the resale rrf 
t fall 4 yean pres-iously koentenmftratns showed that 
lie head of tie femor ns lyitw; 00 the Dium in the nrhw 
oflbeRTeateraacToscUlicfWJtch- Tbe upper poriioo trf the 
bead appeared somesrhat llattened ana osteoporolk as a 
result of tie oW InJurj Tic general physical cumfratlon 
TO essenthny negautw except for the condition of the 

On April Q 1919 iiact»n sras started br means of a 
Strinraann pin Inserted tirough tbe lower cikI of the femur 
The smgiti srere ■msdcally increased up lo 15 pounds and 
tractioQ was continued for f weeks. \l the end of this 
time roent*eT>o(tTami showW that tbe head of tbe femur 
had been pulled down to tbe level of tie acrtabahim ita 
anterior surface resting against the posterwr margin of tbe 
socket. On May j; 1919, open arthrolcmy sraa per 
formed Fther anxsthesia sras used and a Smith Peterseo 
Incision srai made hjjilonlloo showed that tbe acetali- 
Qlam srai hlled sriih oeose hbrous tissue Tbb mats of 
tissue was removed apoaing the intact cartflage Tbe 
•ecoodaiy capaule was opened anteriorly and upon external 
roUtiocaportion of tie head could beseen. Tbeopperend 
of tbe shaft and the neck were beW securely to the pdvfa 
posterior to tbe acclabulnm iMra: tbe fibrous bands were 
cut through, a branch of the superior ghiteal artery w** 
severed. LonsldcraUe hmmorrbage foUowcd and while we 
were working In a rather blo^y bcld tbe sdatk nerve waa 
divided. ApMrently the nerve had been fastened lo the 
Poaterior surface of tbe tecondaiy capsule. Following the 
hemorrhage the patient thowed a weak pulse and In the 
hurried dasectloD which foUosred, repair of tbe sdatk 
nerve was iwt perfonned. Tbe bead 0/ the femur was com- 
pktdy reduced. A timnsfoiioo of blood was given Im- 
mediately after the opemicn and the patient returned to 
the ward b latkfactory condition. 

Two weeks later repair of the sdatk nerve was attempted 
but tbe pnxdmai ponko had retracted into tbe pdvts » 


that end lo-end iiustomosis was impmsiblc The hip was 
tminolrflUrd and 4 months later fibrous ankylosis was at 
most complete (Ibsers-atioos 1 atul a years Uter showetl 
that the hip was ankyloscd In good portion The patient 
watkeii salrsfartorny with the aid of a footdn^ I race 

i nuimnir t tusrji ni l.\te wAsiruLtrioN 

C ssr 4 \ Chinese male agcil y years was first seen 00 
July I- iQi j I our tiid one half moolhi pmdously he bad 
licm thrown from a wagon in such a manner as to dislocate 
hUrighthip The grncr^ hts!or> arwl physical eiaminatioo 
resraled rtothlng rrf Importance The results rrf routine 
talnrafory tests «rf the Im xw! and urine were normal I-ncal 
namIfutKre showed the right lower rxtnrmitj to be in a 
position of 40 degrees aUluctlon. 45 degrees eitemal 
rritalkin and 45 degrees dexion with actual lengthening lo 
Ihe eilent of i cmtlmeters. koent g cn o gmphk examfna 
tion mralnl that the head of the femur was totaf1> div 
placed through the posieriof part of the ofiluraior foramen 
dig a.\i \ U\xr of dmv iiony malerul oiwred most 
of the surface of tbe dislnralrd heaiL This appeami to l>e 
caldficd ligament tus, am! nenosiral tissue The iirfenor 
rim of the acriabulum was fracturn! bat tbe frmoraJ head 
seemed Intact eicn>t forarenderatramount of osicsgiomsis 

On Jn!> >0 ch^l rrsluctkm was perfnrmetl with the 
patient ander ether anxsibnda. Dunnt the irunipuLaiinns 
whkh were nccessarilr verj sotrr and prolonged ( 1 hourl 
a cracking sound was heard I oflcrwifig Ibis the head of the 
fermr slifgml into the regmo of the arcuhulum A splint 
was applml and the patient rrtBraed lo the ward fa gore! 
crmdiikm. Rnmlgmograms taken immedUleiy after the 
nuntpulalkm showed that rrdDCllivi was nalte satisfactory 
but at the expense of a fraclore through the bead. Nestral 
broken frarraeBls of the femoral head remaioesl In the 
ebtarator foramen (Fig Ml) 

hollowing (he tjaanu of redaetko a large fcenjatomi 
desxloped la the right groin and for 8 days the patient nua 
a fes-er varying from to jg degrees cenUgradc Two 
weeks after rfdotlkm a course In haling massage awl 
active and passrvx idoUoti was instituted Two months 
later the patient walked upon the right leg but iifll com 
plained of pain He then nad almut 60 dejnres of flexion 
Wit motion in other directloas was greatly limited. In a 
follow up letter one year later the patient slated that the 
hip was painful upon beanng weight Inil ngverthekis was 
greatly ImpmsTd when compared lo the previous condition 

L,\Tr ARTltBITlb rOLLOM’LNO OPEN REDUCTION 

Case 5 A Chinese mak aged jS >‘ears, was admitted 
tothebcpsplulon Vuguit J3 1916 The palknt stated that 
13 roontm prrriooily he had fallen from a tree Injuring 
severely the right hip The entrance cxamirutloc was 
essentially normal exnrpt for the right hip whkh was 
carried fothcusualposltfon of poatcrfordWocation. Koent 
genogrems showed the head of the femur lying on the 
posterior surface of the ilium in the regioo of the great 
ncToadatk notch (Mg 9;)) 

Traction by means of odheshx tafie was maintained for 
11 days, but bad little effect on the measurement of the 
distance between the anterosoperior spine and the Internal 
mancolua. On September y, 1936 mn reduction was per 
formed. Ether aoxsthesia was used and a Smith Petersen 
InclsioQ made. Fallowing deep dissection, a trmngolar flap 
of skhi, fasda, muiclc and perioiteom was retracted from 
the blade of the Clam. Sufapcriasteal dbaectlon gave very 
satisfactory exposarc of the acetabulum and the dislocated 
head of tbe femur Tbe acetabulum was filled entirely with 
fibroui Uine the removal of which reared force and 
sharp disaection. Intact inrfsces of cartilage were found. 
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\Vhd tb« tenodtry cipioW wu opcsnl Uit be«d ol tbe 
f fTTmr ns foand In tbe i T f fao of tbe frmtrr Mcnrscbtic 
notcb TbccaTtlla(iiMui(^»ctof tbekndwuiauctex 
cept m coe ksaII arc* where It appeared thfnrwd aad flat 
tened a* tbou^b tbe oDderlylaf booe h»/t been ertabed Tb* 
IckUdoqs flben of the obturator Intemna aod pyiiloiTDB 
moade* ky In a maM of nr tkwje wbkh flnnlj bdd the 
baae cf tb* oedt d tbe femur to tbe poaterior marrfn of the 
aegtiirnilrrm The** two tcodoe* had been wramd arocad 
the neck aa they paaaed on to tbeir Inaertioeti Ento tbe rrjioo 
of tbe rrcat troatanter After the Tipper end erf tbe feomr 
was reTeaMd by tbarp dkMctkm. ruucUao wu obtained 
by maafpolatkiD and traetkn A knf let hip (pwracwal wa* 
ap^Ied aad tbe patloit bad an cne\en3a] coavaletcetKe 
FdOowlfit J erf pbykotberapevtic treatmetOt tbe 

fcnKthonaJ rcfolt wu esceOent, with ahnoet 73 per cot of 
the Dormal raeje erf raooco On November j 9^9 <3 
yean after cperatkcil tb* patient ret u rned for fofkw-up 
nu il n a tlrm- Tbe only TimpfitTit wu iUfd>t pain afler 
locf pterloda of walklDf RoCTt t em iniai n* caha at that 
dme abowe d that a larye amcamt of new bone had de e efaped 
ammd tb* head and neck of tbe fonar (Fi( oB) It au 
ery aurprlilnw to had excellent fuActkn erirtlnt m tbe 
p iL»-LM. e of nu marked oateo-artbdtlc ebaatrea 


POSmUOl DIBLOCATICW Of TTU mp CADSED 
»T Unt TEAUUA Of A UTLE BCTLLET 

CukA \ CbJneae mik, aied 34 yean, wu hnt aeen on 
Jima je Qja. for aa eld (ttaabot fajory fSo dm) fa tbe 
rt|lo9 ef the left hip with retilaed fordn body Tbe wwoad 
lad healed ipaotaaeoualy week deer coiury Tbefeoenl 
Wa* — 1 for 

ef tbe hip Tbe kbontory oaaiiBatleu re p e a ted no 
tbaermal Tb* kft thlfh was beU in a podtla 

ef IlexkD (33 dewreei) iddoctioB (30 decreet) aad s term! 
rotadoo, aad tbe trachaats wu 4 cmcoariaa 

above Ndaten Um Roentxemsrraphk aaadeatlen cf 
tbe blp conhnned tbe liiiiirriilin of poeterlor di al fn*artTn 
It ako tbowed a fnetorc of tbe bead ef th* fetanr atone 
with a f iae t ai * of tbe upertor rhn of tbe •retabnlam 
(Tie. Tbe foreifn bo^ wu •rea ta tb* rvfkao erf tbe 

Mt obOtiator fatamen. Tn* wu no ers de oee of aay 
lafectloai pieces* in tbe blp. 

Oijun* 3. 030. a Stefamaan pfn wu tnsmed Ihrooffa 
tbe lower end of tb* femur and preltrelaaiY tiwetion wu 
ctarted. Serai days Later on July gjo, the In had bees 
puCed down to its normal tc^ (Fl( loB) Three dar* 
Later aa open arthrotmy wu performed throufh Smltii- 
PeterKs I re ai m All the nr Uuue wu cleaned out of th* 
tcetabcluiti Upon openinf tbe capnle. tb* h«»«A of the 
fauoT wu seen to he frafinented In tb* Inferior portloo — 
dances U i n tbe {radoal abaorattoo aeoi m asrptk 
Dccroctf ( Vshaasoi, Phenrfita) Cortarcs fimi the 
bewd showed DO fm th. Th*(MccatlaowueuflyrTdneed 
by mantpuktVm. The wound wu ckaed In (he aaml ntan- 
n«T and a pkster hip iptca wu applied with th* thigh b 
pokdon erf to d egjtis ’ abdnctloo Tb* patont >»«d aa 
■nereocful ceevalonxce and wu dkebarerd b a cast ij 
daya after operatko. (Do* Uter tte ««t vu re 

moeed and pbysfotheiapy wu started. Roentfamgraphic 
eisiT i lu tioo at that thu showed an bereasea amostot of 
abaurptloe of tbe fafnred area erf tbe head aad acetabalum 


(Fifc loQ Three manths later tbs patient waked 
•atvactarlly Tb* hip had un den o ne aWi*t fr —jito e 
fibrows ankrkwk. One year and t month* [oOowbf tbe 
opesadoe t£e patient reported that be wu aUe to work 7 
bom* dally His only complabt wu tUgfat p*b tn tic Up 
npoo overuse. 

moCAXY 

1 AiCA’KwanddocuBfooorftlxreooriUractlTe 

guigc r^ of ofd tratnnatk disIocaUaca of tbe Up b 
piescnted. 

2 Sliteen cues of ofd tTttumatk dulocttko erf 
the htp (15 posterior i gntcrior) tre reported. 
Three cases ^ at to ti davt duiaboo were re- 
dnetd b> doaed manlptilatloD after tbe method 
orf Bqtdotr One case of obtorator dtslocatkm erf 
4>^ moQtbs duratloD was redaetd by tbe ckoed 
method at the expense of fracture orf the head 
of tbe femtu Bj open arthrotem} cempfete 
reduetkm was actoopushed In the la renuinhij 
cases. 

3 Tbe use of skeletal tjacUon prelbninarv to 
open anhrotcan> b emphasixed. 

Ukaoaledcmnt b dn* to Ihs. G. V\ \an Corder 
A S Taylor J P t\ ehster and L C Chn. wbo*e caw* are 
bdoded b tab Hsdy 
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IIFRMtRT TIIOMS MI) FJ^ NewIUacn CoxNicncuT 
Fma tW Obtutnct i-M \ k l.»iTtT»Ilr S<h«J erf Wtdjcior 


spcaV^lng of the difTcrcnces In the configura 
lion of the human pcl\*is WTlIlam Tumor In 
18S6 wrote ‘ with the exception of the thull 
no portion of the skeleton prcjwiis greater 
Individual \*ariationi than the pel\is Thev 
\*anation» ma> ha\T a profound ^ecl upon the 
course and character of labor as is well known to 
obstetridflns, and the pronounced tj^iea of con 
tracted pelvis are well known and readils rec 
ognlzetL On the other hand there are man> 
slight or moderate vanaiions from the normal 
which remain uorecognued 
In the present paper I wish to speak of pelves 
in this latter group especiallv those character 
lied bj a moderate or pronounced shortening of 
the trartgv'ersc diaraeter of the superior strait 
often In association with abnormal lengthening of 
the antefopoilenor diameter I am convinced 
that this iypt of pelvis occurs with relative frr- 

r 3c>, ar^ that It has a distinct induence upon 
course of labor two facts that have not been 
sufEcienilj emphasized \t\ conclvmons ate 
drawn from a radiologfcal studv of pclvw now 
extending over twelve) ears. This experience has 
prov'ed to me what 1 have on numerous occasions 
emphasized namelv that the usual methods of 
ertemal peUdmetr) do not offer an accurate 
picture of the superior strait and at best am be 
considered onlv as guldeposts to the true di 
mansions of ihU plane of the pelvis It is there 
fore not surprtung that moderate or even 
pronounced shortening of the transverse diameter 
of the superior strait should escape recopiitlon 
for until the advent of roentgen methods there 
was no accurate diagnostic procedure available 
for pelvic mensuration of the superior strait 
It Is an interesting historical fact that the plate 
depicting the pelvis m the great work of Veuilus 
shows the sacrum with six Instead of five s^ 
ments so also doe* DevTnteris, New Light jor 
Midwxtts 1735 Sacral bones containing six 
segments are definitely associated with transverse 
shortening of the supenor strait so that these 
plate* do not depict what the author* undoubt 
cdly intended namely the nor mal pelvis. 

In all mammals except man tne transverae 
diameter of the supenor strait is shorter than the 
anteroposterior This relationship is known as 
the dolichopclllc pelvis in contrast to the platy 


pellic pelvis m which the obverse obtains namelv 
the transverse Is longer than the anteroposterior 
diameter The platv’pcillc pelvis is charactensilc 
of the human spedes. The dolkhopcllic pelvn.s 
obtains througlmt In the onthropold apes and 
Turner states that when it occur* In humans there 
exists an ammalUed ’ amingemenL 

In the pelvis of the newborn child the supenor 
strait is narrower than m the adult the ratio of 
the anteroposterior to the transverse diameter 
licing ICO 10$ instead of 100 122 5 os in the 
latter Fchlmg first pouitcd out that difTcrenccs 
In form and ap^mnee of the male an<l female 
pelvis are noted as carlv os the third month of 
fetal life and Thompson noted at this period 
diflertnces slmQar to those of the adult In hU 
fcnes the male Index was S6 os against the female 
Index of 83 

iTranrmw diarerter 


WTien we *iud> the essentml dHTerences of the 
aduU male and female pelvis, we fmd among other 
characteastics that the transverM diameter of 
the superior strait In the male Is shorter than that 
of the female thus giving thb plane in the former 
a more rounded appearance 

Berr) Ilort slates that the ultimate shape of 
the pelvis is due main!) to a Vvpc growth before 
birth and not whoIl> to postnatal mechanical 
InQuences. He concludes nevTrthdess that the 
lumbar curve the greater curve of the sacrum 
and the inclination of the pelvdc brim to the 
horizon are all due to postnatal Influences. He 
has thus classified the more common pelvic vana 
tions m this interesting manner 
Congenita] wJiich mclude 

1 Normal female 

2 InvTrted pdvTs (1 e , male 1)^0) 

3 Juslominor 

4- Naegele 

5 Robert 

6 Achondroplastic 

7 Infantile 

8 Funnel 

9. Assimilation 
PoetnatJtl which include 

1 Flat 

2 Flat rachitic 

3 ScoliOTchitic 
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fif I Roentfen^imm petvii tlkcmoK uiuUiml 
M|r^ ■MirniUfm ^MtcTopocterior diMtoefer c mtJ 
lueien tfurntm di»m«CT o emcirottm 

In the tbove cUmfiatbon tbc ui\trted of mile 
tvpe pelvii u of vmucuAl mtemt to ui bcoiue 
iti chinctenstic* are 
I S mult er ilium 

3 SnuLller B&crum 

$ Mile OIK ticrcaddUc nitcb 

4 Sjinjne^ of peM» 

Nurowing of trtafw*e of brim 

etrij e^T^\ textbook of obstetna meouon* 
the occuneoce of the m4le t>pe of pelva In the 
female. ^Vben ve coostder that the etienLia] 
difference fmm in obetctriciJ viewoint i5 • 
decreue in the tnnxvene diameter of the tupenor 
itnit and of the ontlet It s reuonible to suspect 
that these cbutses mii exert i deffniie (nfluenoe 
OD labor In t recent piper bj Comeli on The 
Cooduct of Libor lo the D\-itoai D)‘itrophii 
SvTvlrtCQe Pitient olthcmgfa Dospedbe itlenttoo 
wai given to the exact t^pe of pclvli present m 
the series (thit a no outlet or \-rs\ measure 
ments ire tnenbooed) tbc deecriptloQ of the 
heaviness of the peMc bones, the reatte* titertau 
in Pu exierMoJ cnju^aiidiamcier tnd the frequent 
occurrence of ocapitoposterior poiitJao leads me 
to the conclusion that shortening of the transverse 
diameter of the superior strait is probabl> also 
present In this tux of patienL 
Shortening of the timmvene diameter of the 
superior strait is also characteristic of the high 
tjsunilatian pehis. It will be recoiled that in thit 
vanation the tianrverse processes of the lost 
lumbar vertebra fuse with those of the first sacral 
B} thh process the last lumbar beconjcs the first 
sacral v^ebro, the sacrum then being composed 
of six Instead of five tegmenta 

Occasional^ m high assimilation ooe side of 
the lombor vertebra undergoes thk fnsiDg 
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process wbDc the other sfde d«» ^ ifwrra 

in the accotnpnn>-lng roentgenogrtm (Fig i) In 

PaterooD I study of a6? dried pelves Iho unOat^ 

asaimilation occurred m i8 or 6.79 per cenL while 
61 or sj per cent, shored the presence erf oot 
than five aacra] vertebne. Emmooi, in on 
SIS of 117 Indian squaw pelves, found tbc 
inddenct of asBmilation to be at 7 per 
From these studies we conduoc that hW 
assunOatlon b of relatHT frequency snd ■ 
nitely aosodated srith shoftcoing of ^ 
verse diameter of the superior 
occatlonallv \-ariatioo of the pelvb gbes 
r»c to a doilchopcllk: pel\’ia 

One of the most Interesting dinlcal reports 00 
thb subject b that of Fibre and Trillat In 19^ 
They record the results of a radtogrsphk s^ 

of IS pelves which they designate as Pelvis with 
anteroposterior diameter predaninating in 
of thdr series the fifth lumbar vertebra 
■acnUlnd, 1 e high asiimllatkin was P*!*^ 
seven of these, delivery occurred with the^* 
coKit poatcrior Fibre md Tifflat tcodo^ 
os thb has the relation of cause tnd effect am 
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Fit * RogalctnocTim n( pdvii ^tkibchopcdk lypci 
VutcTopcnlefior dian>et« tjo cmlUnct«r» tnn»\-m« 
dliJottCT crnllrrwtm. 


we bcl>c\'e that this special form of ihe superior 
strait which wc ha\T shcnrn In radlojrraphlc 
measurements and to whkh we ha\T applied the 
oarae pcUis with anteroposterior diameter pits 
dominating U the prinapal cau«e of births In the 
ocapitoposlerkir nosilion 

I am con\nnced that not onls arc such pel\*e» 
as these author* describe assoculed with ocdpito- 
postenor position but that lesser degrees of 
trans\*eT»e contraction whether due to assimila 
Uon, male of peUns or to unnamed causes 
are definjtcl) associated with both pnmor) and 
persistent o^pitopostcrror position I am also 
of the opinion that man\ pcU-cs which from their 
eitemal measurement* arc classified as Rcnemllj 
contracted arc contracted onl> or chiefi> m the 
trans\-erse diameter of the superior strait These 
are the so called small round peUTs. In man\ of 
these the diagonal conjugate diameter is within 
the limits of normal 

During the past jrar in connection with our 
roentgen peUdmetr) and ccphalometrj studies I 
ha\*c been imprc«id with the freaucnc^ of the 
occurrence of pcl\-es In which the chief deviation 
from normal is a rclaU\T or real decrease in the 
trans\*crse diameter of the superior strait Twenty 
such pel\*c* ha\T been studied particularl> in 
reference to the course of labor 

The first i6 of this series ha\*e been reported in 
detail in another publication- An important point 
in this study is the fact that the senes represent* 
10 consccutiNT cases of this l>'pe and that every 
one was associaled with prlmar> or with persist 
ent ocdpitopostenor position- 

A summary of the figures obtained from our 
study is shown in Table L 



Fli; r- Rorn U ror y Tam ol <«Widwpcllk typei 

ju«toiTu}or ntcToil roaHirrtnmK ifltcnjpo^lfnor 
diamrtrr i>o rnuimrtm tnuJ^TcrK doarortcr ii 5 

cwiumtlcf*. 

The diagnosis of posiiion in all instances was 
made b> vaginal oramlnatjon during lalior Those 
cases which are designated 0* primarv posterior 
position 8ub*efpjenll> dcUvrred with the occiput 
anterior while in 3 case* which were deli%Tred b\ 
forceps from low trarwersc arrest I assume the 
ocopul entered the pelvis In the posterior 
position In onl> a instances did the transvxr'c 
duuneter of the superior strait exceed the antero- 
posterior diameter bj as much os 1 o centimeter 
(normal a 5) while in one instance in a patient 
with juslomajor external measurement the trans- 
x’eisc diameter was actuallv less b\ a 5 ccnli 
meters than the onlcroposlenor diameter a true 
doHchopcHic pelvis 

I regret that in this group I cannot report 
upon the incidence of high assimilation In order 
to determine accuralelj the presence of this 
cntitj either lateral or direct anteroposterior 
pcingrams should be taken In the 8>*stem of 
roentgen pcl\nmctr> which we employ it Is not 
possible In the developed film to count the sacral 
segments. Ne\*ertheless in one case of out 
apokcn Iran 5 \cr 8 c diameter shortening a lateral 
pcl\'iTOm showed onlj the usual number of 
saenU \-ertebnc M> belief is that shortening of 
the trans\er*c diameter of the superior strait 
doe* occur frequentlt m the absence of high as- 
shnllatlon or other outspoken pelvic onomal) 

In re\aewing our findings, 1 am mindful of a 
senteno: from the writings of Sir Oliver Lodge 
which reads ‘always we must be guided b\ 
experience and be lo>Td to fact* whether we under 
stand them or not ’ The facts stated are cer 
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tiin]> IntcratlM tad cottinly r»t of com 
pJrte ondemtincfmg When orus *ur\r\t ettustks 
with the incidence <d poftertor pretcDU 
tKms, be becomei inrolred ta t mtetiuom of 
figure* which tie Ui^j Tby, 

Prajd glTei an inddence of 38.8 p« cent while 
m 1 Ur^ tenet, reporu 1 1 68 per cent. 
The Utter writer however tutes thtt the In- 
ddeoce it probtbly twice thU figure I thM tim 
?? priitttry ocdpitopoateriorpedUont 
prwMlv repeetenti a figure tomewbere near the 
troth It ti, ol cDurtc an interattng ipeaiJtUon 
at to the real cautc of the hUh Inadence of 
ocdpitopotteiior poaitloa in ^ tenet here 
pretented. M\ own faterpreution of the t««t, 
may be itated bnefly U we coniider ii centi- 
me^ foe the noimal coojugau vera and it 
centtmeten for the normal tranivene of the Inlet, 
a^ apply them to the figurei for ihete dlameteri 
fa the abo^T tcriei we tee two fatereiUng facta. 
fT^ fa 17 of the tocatei the tramvertc^raefer 
™ the normal figure, and m 14 of the 

•cria ^ antcroportenoc diameter actually a 
ceedt the normal figure. The average figure* are 
tmntv^ (G^er I 31 centimeten lem than the 

twraial, conha*^ vcia i 75 centimeteri more 

thannonnal If we viral ue thete figure* fa the 

accompanjfag diagram (Fig 4) the tolM Ifac 
repreicnlfag the normal pdvU and the doited line 
repretentlng a .rapoiite petvli boted 00 the 
figma mended I think wo can agree that the 
ocd;^t would aaiume a pilmaiy poaterior podllon 
much more readily fa the latter than fa the 
former I am well aware that other factora may 


enter Into the cauao of ocdpltoporteiicr poJtkr. 
\Vben one reads the Ust of 

cataei fa modem textbookj the aggregate h 
moat bewilderfag However I am coQ>faced that 
the thape of the pehis and panlculariy the type 
of pdvU present fa this lerie*, a a iTv»t 
factor fa the prodoclioc of primary ocopho- 
portenor poaitioii. In reducing thb type of pd^ 
to an entity fa which the chief vamtioni nHtn 
to be a prolomtloo of the antcropostericr 
dlamctcf in combmallon with a moderate ihjrten- 
fag of the tramverae diameter it may appear like 
putdng the cart before the bone to call It 1 
lraas\Trsely cmtiacted pelva perhaps the cloo- 
galed anteroposterior pelvis is more desa jpU ve. 

I fummariae my Impresdoos as fcfknn 
1 The type of peh-is described here is far mere 
common than heretofote appreciated. 

a. The extraordinary faddence of primaiy and 
secondary ocopltoposterior poaltioas notri fa- 
dlcaic that this type of pcMs Is a most potent 
faaor fa the prodoctlon of this positkoL 

f i Unless we make an ocamii$ survey of the 
vis of e\'tiT primiparous pntlcat we are not 
douig our whole duty to the patient or praetking 
modem adestific obstetricL 
4- At the present time an aenuate nrvey of 
the soperior itiaJi in the living sub}ect can only 
be secured by roentgen pdvim^ 
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A Vf\\ pRAcnc\L Mv-nious \sn \ S\ui*iJnF 4 > Paocr-nuRi t‘'H> n\ Tin \imioit 
rn()R( F M(K)RE, n s it l» \«cTl<a* 


T he taking of pdnc measurcmcnla in olwlcl 
ric8 In some manner or rmother is ncari\ os 
old as the subject of olrttctncs itself As the 
studN of peMmetrs os a diagnostic procedure 
adiTinced, it was found and gencralli ctmeeded 
that eatemal pcUnc mcasurcmenls were not in 
dicati\‘c of the size of the Inner pcUis as thc\ were 
formcrl} thought to be and it u-as therefore con 
eluded that the onh pcKnc measurements of an\ 
NTiluc were those obtained b> taking internal 
measurements For this latter Istk of procedure 
man\ methods and man\ Instruments were dc- 
\i«ed In some hands this procedure seemed to 
hav'e considenible Milue in obtaining the dcsirctl 
Information regarding the size and shape of the 
inner pelids The chief obiecuons howcitr ha\*e 
been malol) the distress it causes most patients 
and the !a^ of abilUi In the hands of man\ to 
obtain what could be called accurate results 
To know the exact size and shape of the true 
pclWc inkt B admitted b> all to oe of extreme 
diagnostic ttiIuc in an) obsteincal procedure It 
13 alio true that the sue and shape of the superior 
peine strait is more important than is that of on^ 
other pcUnc region due chiefl) to the fact that this 
lociuoo is most subject to Narration in an\ dis- 
ease of the bones of the pclids. 

The false peNis nhich is formed b) the fiariug 
of the iliac bona abo\*e the opening of the true 
peivB is of N-cr) little importance in tnc conduct of 
labor During pregnane) it m\’e* some support to 
the fetus and is insirumenlar m directing the head 
of the child into the true peli-is just prior to or ot 
the time of labor 

The true pelvis Itself is an dongaled curvTd 
canal composed of bon) fibrous, and muscular 
tissue. *11113 canal is elro made un of three ana 
tomical regions, the entrance or inlet, the canal 
proper and the outlet. It is the entrance of this 
true pelvis that we are particular!) interated m 
for the reason stated. 

While it must be admitted that man) other 
things enter into the successful conduct of labor, 
such as the stren^ of the uterine muscle, the 
relaxation of the iliopsoas muscles and the other 
soft tissues the condition of the patient 8 kidneys 
her heart and her general mental and physical 
makeup nevertheless, the size and ihape of the 
pelvic Inlet remain as a diagnwtlc element of ex 


treme imjiortoncc the size of the child s head 
is fnlri\ constant and not subject to much varia 
tion tlic sue and shape of the inlet Is consalcrcfl 
the mwi imjwrtanl 

In contrast to the waning methods of internal 
pcKimelrv b\ manual and instrumental means 
we now ha\x the gradual adiTinccmcnt of the more 
popular procedure of roentgen pclvnmctn and 
its assooalcd melho<! ccphalometrv The major 
part of this work howxvcr at the pre^nt lime is 
still confmcsl to the larger medical centers their 
leaching hospitals and radiological iaboratones 
and it is no fault of the procedure that at the pres- 
ent time It IS not more universal!) med Ihere 
are howcvxr, two conditions prcvTntlng this 
method from being more generaJK in sTigue One 
IS a lack of knowledge of the procedure among 
man) practitioners interested in obslelncs. The 
other is an qiunon among man\ that the method 
inN-olva extreme technicabtKs and can onl> be 
performed in highl) spedaJizcd \ ra\ labora 
lories. Tbislatlcr statement is not true and there 
ore man) ph)‘sidans loda) both in large and 
small communities doing obsielna who ha\T 
their own \ ra> laboratort or who ba\x access to 
\ ra> laboratories in the hospitals in which lbe\ 
work who could with ven little effort make use 
of this valuable diagnostic procedure 

\\T»cn we stop to consider that in this counirv 
alone upwards of twenl) thousand women an 
nuolK lose their hv-es from some complication of 
chfldblrth and that more than three tlma as man) 
infants die at the lime of birth we will ha\x to 
admit that the medical profession in this respect 
ha\x a vtn fertile field of endeawr And not onl) 
have we that to consider but it is also true that 
upward of one half of the pmecological operations 
p^ormed are with the Idea of correcting some 
condition that bad its inception at the umc of 
childbirth Good obstetria like ever) other field 
of medloBC and surger) is dependent upon good 
diagnosis. 

The subject of roentgen pelvuneli) os a diag 
nostic procure in obstetna is older than one 
would ordinarily imagine The roentgen rays or 
\ rays, as they were called at the time, wxrc dis- 
covered by Roentgen in the fell of 189c Scarcel) 
2 years had d a p^ when Budin published an 
article in which he brought out the fact that it was 
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more nnpOTtint to know the ittf* aad dmim- 
fereocc the mpenor pdvK itmit f>iTi that of 
the intcTOpojtenor dninetCT Thu 4rtk)c w** 
bued on the hndlngi of a roentgeDOgmm of a 
deformed pclvii. 

nua UTTic vTur 1897 VtiniCT wrote hii finl 
article eoUtled Pelvi^phie et pelvimetne par 
le* ravont z (Pelvic pDOtographa aiKl pelvK 
roeasurcmniti bv the use of \-ra\i) In this am 
de be autea that in the >Tar 18^ in ajojimctioo 
with other collaboratora, work wu begun oo 
roentgen peivuiieuy The firai roexitgeaogmna 
were takes on the bod> of a woman wlu haa died 
of inteidzEiI obatmctloa 9 dava foQowuig confine- 
meot He tlao foond that, doe to the Inmted <x 
paoty of that \ ray equipment it waa vrry diffi 
cuJt to get roestgeaognim that were verv die- 
tmct, especially in large women or wonten in the 
latter haii oi pregnancy Iscocdunoohertoiaik* 
that It is pooaUe W tb u*e of \ reys to diignoae 
pdvK co^tMcs that could not be diagooscd b> 
any other tneans. 

Albert, in 18^ published a verv H—dinl arti- 
de entitled ‘■Udier dw Aerwertung der Roent 
genstrahlcQ m der Gcburtihilfe (The u» of 

rav in fc-necology) The author advocated the 
Q*e of the aemi- recumbent portion In order toaet 
the fopenor strait in a pa^d posltioB with uie 
film He also u»ed the uppm maigm of the fifth 
lombar vertebra and the sapeiior part of the a\m 
physB as bit locaixm for pladM the sopcrioT 
strait m tius parallel poaition His ralrtilaiMw 
were made bv a mathematical procedure in whkh 
kiKTwn quantitici, distance of tuperioc stnut from 
film, and focal distance of the tube were used. 

Fabre and Foochert In this same vear wrote of 
their first wock and described irfiat b now com- 
mocJv known as the Fabre method. The srock ol 
Bodm Vamw Albert, and Fabre and Fotsebert 
at thb early stage seemed to eatablbh roen t gen 
pelvimetry as a defimte procedure and was the 
foondation from which the later wor k received ita 
incentive. 

From then ou until the present tunc the British, 
French German, and AmeiKaswoikets have pie 
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aeoted a sucressKai of articles pertanuog to th» 
tubject. ThssK artidea desoibe a variety of pro- 
cedures and at the presest fame we hstw a great 
manT valuable meihods front whkh to choose. 

Hiiach m the chsc^oo of a paper by Thoms 
(}$) m 1992 dmded the various methods of 
roentgen ^vnttttiy into s DT**! aaapaatSv^ 
tefeorraCgenograpbic, frame, tnunfaladoc, and 
atereoioai^^ogtaphic njethodi. Tw dasiifica 
tton Is very complete and covers the entire field 
of roentgen pelvimetrv frem lU Inception. 

I Radiogranu taken of dried 

pelvea. Tb» are compared with radjograms of 
pdves o( living indivWoala. A matching of radio- 
grams, so to ipeak, and the referring back to the 
original dried pelvti for measurements. 

I Ttie<>wnifenofnipktc~ By esubliiMiig a 
long focal film distance with the superior strait of 
the pehis parallel to the film, datonioo ■ reduced 
to a mintmnm, 

3 Froae. By this method a scale h tupenm- 
pcaed at the same le\-el at which the mcaiure- 
menta are to be taken and when an ezposQie a 
made, the scale superimposed on the bltn, b da- 
tortea in the ttme proportion as the rejxm to be 
measured, ileasttremcnts art then read dliectlv 
on the film from the datorted scale. 

4 rnaajsfjfuMi, A study of trlanrio with 
known quantities, the procedure involving the 
BuDC jprlndplcs 0/ mathematics and radioin g’ as 
used for the localkation of ford^ bodica. 

5 Paticot b fii^ 
placed in sndi a poaitioii that the ebstttneal land- 
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marks to be used will best be seen on the film 
Stereoscopic roentgenograms arc taken with a 
known lube shjfl and a known focal distance. The 
film center must be known in relation to the focal 
point and the shift of the lube must be parollei 
to the film Computations must be made b\ the 
use of precalcidated tables and formulas or b\ 
means of mechanical dc\ncc3 used to reconstruct 
the problem in^•ol\•ed 

I ha\T dassified the procedures according to 
the recognized methods in ^■ogue loda> The\ 
are as follows (i) methods based on mathematical 
calculations alone (3) methods based on mathe- 
matical calculations associated with trian^lation 
and stereorocntgenographic procedures Q) scale 
methods. 

The two latter t>T)es are the ones most com 
monlj used today 

The past 2 or 3 j-ears seem to ha\*e di\nded the 
^wkers in roentgen pelvia>etr> into two schools. 
p>e one doss stnving for e.Ttreme accuracy but 
involving techrucal methods bev-ond the scope of 
the average phj’siaan but methods well adapted 
to teehnlal lalwratones or m teaching hospitab 
on the other hand a group of workers stnvmg for 
praetKa] methods easDy performed and entSing 
the least amount of technical procedure but still 
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maintaining enough accurac\ for all practical 
purposes 

There is no doubt but that each group has cs 
cellcnt rea«oni for the methods ailvanc^ but it 
is also true that if roentgen pelnmetr> is to be a 
thing of real worth it will hatt to be of such a na 
turc that it can be used ami understoo<l b\ the 
great majority of ph>’ 5 icuns doing obstetrics 
throughout this land It will haNT lo be practiced 
In the regions where lwent\ thou-sand women arc 
annuaiU losing their li\‘cs from complications of 
childbirth 

From a roentgenological siantlpoinl cNtrj pri 
minora and evtn woman who gi\*es a hblon of 
dillicuU labor when reporting to her phN-sjcian 
and the diagnosis of piTgnanc> has been made 
should ha^T a roentgen og ram taken lo determine 
the dimensions and shape of the pel\*ic inlet If 
it is found at this time that the patient has a small 
or distorted pelvic inlet the regular routines of 
diet and general care that are usualU used can be 
followed out Just pnor to labor a roentgenogram 
can be token lo determine an\ c\*idencc of dwtor 
tion and if such a manifest the ph\-siaan can 
resort to cephalomelr\ 

F\-er> case whether pnmipara or multipara 
should ha\-cn roentgenogram taken at apprwimate 
term lodetermine and diagnose the position of the 
child the probabilitx of multiple pregnancy the 
possibilit) of malformed fetus and the pos8ibnil\ 
of disproportion between the peine inlet and the 
head of the child. If there is an\ endcnce of dis- 
proportion ccphalomelr> can be resorted to If 
anj other abnormal condition is found the ph\-si- 
cuin can then plot his course os regards each m 
dividual case 

If that t\’pe of procedure along with the better 
present da> methods of prenatal care is adopted 
and adhered to a few > cars should show some 
res^ta. The more prenatal care the less natal 
and postnatal trouble. 


r4 * Tm U teak ■uptrtmpaard oq film br ptiruDCtcr 
u lued bv TT¥iai IMvic m«»aarrra«u *« nMd< br 
coesuax ip*«c* onde by iku brt i'w i poreu ts baomt*- 
uied 


ts located and a mark placed oa the cDother a ab- 
domen ai a point abore the center d the child a 
head ^ mark In also placed oo the lateral ab- 


Fl* e Type erf «i3k inperimpowd OB fil™ by p«Wb* 
tff dea lfD fd oy anther Note t oanaJidoO 

each other When this scale la reproduced oo the 
film it cauaet the film to be covered with snail 
dots whxh are an equal dstance apart aod the 
apacea be t we en which art datorted m patportm 
to the diatance that the scale a removed Irooi tie 


dcenjoal wall oppoaite the center oi the child a 
head The datance of the center oi the child a 
head from the him m the plane at which the 
metaurementa are to be takoi muat be known. 

Tbe tint expofure a made abo^T the center orf 
the child s head at a thirt} inch focal film db- 
tance. Tbe socood expovure is made Lateral over 
the lateral mark on w mother a abdomen at a 
focal blm daiance of thirty inches. Tbe froolo- 
ocapltaJ and biparietal dlamctera are measnred 
with caJipen on the film and the corrected meaa- 
urementi are made on the chart 


METnoD or moxa 


The procedure d Thoma a as foDowa A cnaH 
piece of adhesive la placed over the arinc at^ 
region the junctxjn oi the fourth and fifw 
bar t'ertebfiE. Tbe patient b placed o\Tr tbehta 
m a aemJ recnmbcnl podtlon la lie "Wt a 
Tboana, I tee do roendoo o£ him uaiDf; a Bocki 


diaphragm and It b opinion that be otca oorw 
Tbe lube b centered over the pelvis about j 


Thomatjj of New Ha\-en Connectjcat baa 
done a large amount of Bork oo roentgen pdtdm 
etn crvTF a period of scene iTtra. lEa contiibu 
tiona to the subject have been 0ian\ and through- 
out tbe course of hb work be hat alwi>a adhered 
to proceduiea which ha\T beoi practiaU and 
whidi are rbuihed as acale metboda. The scale 
be haa been using for the last few \-earB comdata of 
lend piate the entire surface of which b per 


forated with mull hoiea (Fig 0 These holes are 
of IincB running bon- 


pjaced at the mtasectioQ 
rontal and veitxa] which are i centimeter from 


meters poaterior to the aMnphvib. A plm^ ll« 
b dropped from the frame of the tube boJdff to 
the top of a siTnpbjaa and thb gnea the 1*3011100 
of that region The datance of the ad^>-o 
on the bade to the film b rocasured with oiipo^ 
A alraight line drawn through tbe adheiirt ^ 
and the bp of the plumb line paseea through 
plane of the pelvic inlet. . 

An exposure b now made and the patten 
then removed from the table The lead acaw 
then placed in the plane of the pelvic * , 

E rjoush wai located b\ the height of . 

w tan from the film and tbe tip of ^ 
line. A short cipoaure b now made whva ^ 
prinu the scale (FT* 81 cm the It 
fer the pelN-ic strait to be 


the film in thii procedure but for accuract 
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catirtjt the taent! promonton it should fre r>nrK 
V3 The corrected measurements arc matfc b\ 
reading the number of *7vices betnren dots con 
necting the points deslretl to be measured This 
giNTS the \Tinous diameters <lircctl\ in ccntl 
meters. 

The procedure for cephalomctn is similar the 
scale being superimposed In the same i>lanc as the 
region of the head to be rmraiurcd 
The method li ixn practical and logical There 
IS nothing m the procedure but. what can be 
duplicated bs a ph\*siaan or radiologist mih a\-er 
age equipment and av'crage abllitN 

MLnion OF \mioR 

In the method I ha\”e just recenth deM«e<l and 
which 1 am u.stng at the present time the proce 
dure Is similar to that of Thoms in that a sheet 
lead scale » supcnmpo-cd in the plane of the pel 
XTC strdt The \-anaiion comes howc\*ef in the 
t>pe of scale used and the method of making the 
measorements The procedure Is os follows 
A point on the spine at the upper Iwrdef of the 
fifth lumbar lericbra which i»lnl was referred 
to bj Albert In ifiqg tfi located and a small piece 
of adhesiiT placed oier this region A line drawn 
from that pouit through the superior border of the 
8)Tnph\'sts pubis passes through the plane of the 
inlet of the peUds This method of locating the 
plane of the supenor strait was descrilicd b\ 
Albert in hts first article written in 1899 and has 
been used e'xr since b\ all workers whose mclh 
ods ha\*c necessitated the locating of the plane of 
the superior strait 

The patient is placed In a serai recumbent 
position (Fig 7 ) wdth the pel\is centered o\‘cr the 
cross lines on the surface of the Duck> diaphragm 
Bj the use of calipers the distance from the ad 
tab to the Uuck> is detenmned B> ming 
a ruler the distance from the supenor surface of 
the B\Tiiph>'Sis to the Buck\ Is measured The 
lAtient is adjusted so that these two measure 
ments correspond This places the plane of the 
inlet in a pc^tion parallel to the film. For the 
correct location of the Inner border of the supenor 
point of the sjTophj'sis and the correct location of 
the sacral pfomontorj It is mj opinxm that thw 



HjC n llfsiWr njlrt rtlrTxlnJ twmiDt; di l rtnl »rak 
tjch ctntlntelrf di lortn) an rqgal and pr i| ►flhinatc 
amount 

Is the correct jiositmn Where the strait of the 
pcins w not placctl parallel to the lilm I l)clie\c 
that for the correct location of the Mcral pmmon 
ior\ sterrovopic tilms shoubl Ik taken 
the lulic Is now ccnlercfl to corrc^jHmd with 
the cross lines of the Bucks at 0 focal him distance 
of to inches. An exposure is made of the iielsis 
The patient is then remowl from the table and 
the leat! scale plactti in the same plane a* the pel 
nc inlet This ls nccompli'hcti In using the meas- 
urements prenoush mentionctl and with the 
Bucks running a short exposure is now made 
which supenmposcs the «calc on the lilm 

If the patient is one with known deformcil 
gcneralK contractcil or justominor pelns or if 
one wishes to v-an the technique In not haMng 
the plane of the jielvni parallel to the lilm the pro- 
cedure then \-ancs am! stereoscopic roentgeno- 
grams ore taken of the pcKis instead of a flat 
tilm The scale in this latter instance ts sujienm 
nosed on one of the stereoscopir lilms The rca.«on 
for adopting this method us that the 5 ierci>scopic 
roentgenograms pvTS one a lietter \i8ualuation 
of the peluc inlet makes the parts dcsircrl to be 
measured more disiinet and giVTs one a lictlcr 
localization of these points This is a considerable 
bdp in eases as aircadv mentioned 

The peUnmeter consLsls of a lead sheet appraxi 
match 16 b> 19 inches in size This sheet 0/ lead 
Is I 16 of an inch thick and held firmh to a l>oard 
of the same dimensions b\ screws placed around 
the border of the lead plate The board is appron 
match ^ inch thick and made of basswood 
Sides arc placed across each end of the Ixard to 
prrvTDt warping Leg* are mounted on the board 
and bj the use of thumb screws the pelximetcr 
can be lowered or raised (Fig 4) 

On the surface of the lead thect a line running 
in the longitudinal center of the plate mtenecu 
a transx-erse line at right angles at the center of 
the pbte. B} the use of a small sewing needle two 
hole* ten centimeters apart were made In the 
former line and equidistant from the intersection 
with the latter line (Fig 6) ^\^^en an exposure of 
this scale » made on the film two small dots in the 
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region of tbe pelvic inlet are reprodoced on the 
film (Fig 9) 

In an article recently published Moore and 
Skinner prored whui a perforated lead plate 
inch as Tboens use* a plac^ betrreen the focal 
point of an "V ray tube and a film, with the posi- 
tion of the lead plate parallel to the film the apace 
between the dots reproduced on the film when an 
expemre U made will all be eqaall\ dktorted and 
the ^ce between the dots would be the same 
whether near the center of the film or near the 
peripher> Therefore the space between two dots 
I centimeter apart 11 distorted on the him the 
same amount reranfleai of where they appear on 
the film. \lso the ^nce between any two points 
10 centimeters apart on the scale would be dis- 
torted on the a proportkmate and equal 
amotmt to all dots on a scale 10 cenumeteri a[mt. 
Then each centimeter of the 10 centimeter scale 
would be distorted an equal amount and would 
not necessajfls have to be represented by a dot on 
the Dim Therefore the two dots on the film rep- 
resent the proponkmale disiortioo for all meas- 
me m ents made on that particular film. 

To compilete the pnxMore then and the 
measuretDcnti, it is only oecessary to have a ruler 
that can be dhtorted In the tame pmponioG that 
the two dots on the film are discortea This has 
been accoenpUsbed making a ruler out of fiexi 
ble and uniform rutiber A normal centimeter 
•cale 10 cenumeten long cs printed on the rubber 
rnler \ frame h eonstnictcd to hold firmly the 
rubber ruler one end of which Is movable and can 
be ectended to any desired distance and betd in 
position b% a thumb screw (Fig 10) 

When It a desired to take measurements of the 
pelvk Inlet on a certain him all that b necessary 
u to extend the ruler until the xero mark and the 
10 centimeter mark are the same dtstance apart 
as the two dots on the him. Then one has an 
equally distorted ruler on whki each centimeter 
b distorted an equal amount and the pelvic meas- 
urements can be made directh on the film as one 
would make measurements with a ruler (Fig 11) 

The \-aJue of this procedure is in its nmpUatv 
as well as ila tccuracy The fact that only two 
dots are neccisarv mates the construction of the 
pelvimeter vm accurate and easy The making 
of the pwlidc measurements 00 the \ ray filnx by 
the ose of a ruler b certainJi limpllaii itself In 
cqjhaloinetrr the scale o tupenmposed in the 
tame plane as the region of the head to be meas- 
ured 

COXcLtJblONS 

\ccuiate pdvfmctri b a \-aJuable dlagnostK 
procedure In obatetnea. 


Roentgen pdviroelry b gradually mpenedmg 
manual and Instrumental ^vtmetry doe duefiy 
to the fact that it b a modi more accurate pro- 
cedure 

There arc many good methods of roentgen 
pclvimetrv hi use at the present time, many cf 
whidi are simple and practical enough for the me 
of any obstetrician. 

The value of roentgen pelrlmetry as a ditgnns. 
tic meosiire In obsteti^ b dependent DpoQ BDpie 
and practical methods in the hands of many 
rather than complicated procedorcs in the hands 
of a few 

Any good recognued metboi b accurate oun^ 
for all practical purposes. 

Cephalometry b a valnahle adjunct to peWm- 
eiry In the study of daproportloQ b certain 
cases. 

Recommended routine would be as foUors 

1 Roentgen pdvimetry co all pom^parw ai 
soon as pregnancy b dlsgncsed. 

j RoentM pelvimetry on aH muldpoi* with 
hbtory of dScult labors. 

i Routine care and diet by obstetnoan Ifl all 
cases where small peh-K inlets or dotorted pelrts 
b found 

4. Roenigtoograni of all obstetrical cases jBrt 
prior to term. 

5 If latter procedure shows an\ ex-Weece cf db- 

proportion, cephaJometiy should be resorted to. 

If thl« routine 0 adhered to there should be 
some manifest reduetjoo ra roortahti In ob- 
stetrka. 
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L EPOilATA or fttl\ tbciK tumort bi%T well 
, defined pro*, rmcixscoplc end chemkai 
chijicterauci TbcN are lubject lo •« 
ondan degeneraiiNT change* in advanced groinh 
and are freqi]ent]\ found in combinaboD with 
other coni>ccti\T twoes ai>d are then cbatified as 
fibrohpocnaU m\-TnHp rynw ta, choTxirobpomata 
and so forth The lipomata are of dinkaJ signifi- 
cance because {ij the larger lipomata pnxluce 
UfKais pressure efiects on adjacent etnictorea 
(i) large lipomata havT caua^ emaaation b\ 
dl\tning nutntkm from the bod\ (Walls) (^t) 
moltlnk lipomau raaj occur a conitJoci noted 
bN Virchow in wbi^ hundreds of bpoouLa 
throughout the bod\ are found in such omjts as 
the lungs liw and other timies where m nor 
mafh a absent and (4) sarcoostoos transfonna 
tioD ma^ appear and recurrence after mncFN-Bl b 
not ujfrequent and b sametlntes evidence o( this 
malignint change 

Tte etK)kig> oi these growths ts unknown but 
vanotu hvpoiuKses have been td\'anced toerpUlB 
tbeirongm. The general etkJogkaJ cUssificatlon 
0^ lipoma and Irpcimtoid procesaes of Ewing ts as 
foUcm (i) ob«tv (3) localized over g rowth of 
fat tbsuc as, for example the so-called tattt oe^ 
or lipoma annubre colli (j) replacement lipoma 
toab, seen In atrophic organs, for ezamp]^ the 
kldnev and Ivmph nodes (4) bomolagous lipoma 
for example the solilarv subcncaneoui bpo^ta 
(5) betcroloKota bpoma for example lotrarenal 
lipoma, and (6) over g r o wth Upomata consbtmg 
of the mixed tumors and teratomata. Other coo 
dittoTss which have been suggested as posnblc 
ctjologica] factors are hereditary influcitcra, con- 
genitm prcdbpocittcci dtstarbanra m thpoid and 
pitnilaryglanda aknbolum tiauma,inflaniniatfoiL 
HeteroJogous Ihximata mav arise m the Udney 
as listed b\ Alsberg from mupbced groups of 
erabiycma] tissue cells from the fat capsule, which 
become enckoed m the paremhjTna of the kidney 
b the process of developmenL Wirthin, on thi 
other band stated hn belief that fatty metamor 
phosb occurs and that the lipomata aiw from the 
connective tissue of the kidnev by transformation 
of fibrohbsta mto fat ccfli. 

GrawitJ pwmted out the eustcnce of true mtra 
renal llporna. He believed that they were rare 


and be empbasued tbe Importance of disthigiikh- 
ing them from the larger group of renal ncoplainB 
with high fat cootect but which mkroscopiallv 
simubued suprarenal tbsue. To thb btter groop 
bo appiW the term ht-pemephroma. 

Intrarenol lipomata differ from pararenal Hpo- 
mata by taking ongin from tbsue b which bt 
Qormalh b absmt In the literature two varieda 
of mtnuenal lipomata ha\T been deserfbed the 
most comnwn are smsD arramserfbed single or 
multiple either pure or mixed, and less ccanmoo 
b the so-called rrpbcemcnt lipomatosh fonn 
noted by AsLanazy To our mbd thb tvpe docs 
not bc>^ in the gnwp of lipomata becsose it 
does not represent piurt ttunor but rather fattv 
reptacemest which b the bdoey b assoebted 
with atrophy bfectieo and the fomatloo of ctl 
culos. TTje mine palheJogicaJ process b observed 
b many other parmchpnatentt organs ooder 
going atrophic degeoeTative changes. 

The perireiiaJ lipomata lake ori^ from the 
pennephrk fat ana contain as a role more ctfr 
nectJve lisruc. Areaswiihaccmnubtloorfinto- 
nous fluid are often seen and ttrcDCoatoui change 
b not bfrequeol Their growth, ordinarfly skw 
may progress rapfdiv ^th malignant change and 
recurrence alter operadve treatment b not tu>- 
usua! As the penrcnal bpoma advances m 
growth and attains Isr^ size, It encroaches or the 
penloneaJ cavil\ b\ elMtbg the posterior par* 
talsbrath, and a then daisin^ slmpK aia retro- 
penlooeal bpoma the anatomal dbtinetjon from 
lipomata origmaling from adjacent adipose struc 
turn often bemg ImpoaalUe 

am mv or unraATuaE 

The literature b general coosbls of lingk ci* 
reporu or small serin of cases. A few w^^ 
havT published larger reviews of the sabjcct. 
Von Wahlendorf for example reviewed 165 cs» 
of letroperitooeal bpoma of all 7° 

(46 per cent) were pure lipomata and ®3 W ^ 
emt) were mixed. Of thb btter group 
cent) were fibroUpomata, 16 (10 p*r cent) 
lipomata 15 (lop&cent) fibromvxofiponiaaii 
b ai (14 per cent) there was sarcomatcruj eba^ 

RetrOTcritooeal lipoma occurred roost 
roonh In tbe fourth decade, sltbough ooe case ww 
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found m the liret Ntar of life and one in the 
eighth One hundred *ix patienu (7a per cent) 
were female* and 43 (38 per cent) v.xrc maJea. 
In 13: cases in which the site vens definitcK re 
corded it tras in the abdomen m 104 cases (7 q 
per cent) and in the pehis in :8 (at per cent) 
From the patholopoo-anatomtcal standpoint jo 
case* (*3 per cent) were limited to the capsule of 
the kidnej and 46 cases (at per cent) m\'oKTd 
the penrenal and lumbar fat In \*an Wahlen 
dorfi opinion the m>*xonu represents a traiisi 
iional form between benipi and malifpiani 

■Vlbamin and Imberl in a total of 54 reiropen 
lOQcal tumors, found aa lipomaia 6 lipom\Ti 
omata, ta fibromjiolipomata i m\toma and 17 
with sarcomatous change Adami recorded 4a 
case* of lipoma of the retroperitoneal tissue in 
eral a third of them originated around the 
ne>x 

Le Fur ated laa cases no of which had been 
re\-iewed b\ Thc\enot and the\ o\erfap to some 
extent those reviewed b\ vein nhlcndorf The 
remainder were additional cases reviewed bj him 
imee the war Lecene in 33 cases found an in 
cidence of 70 per cent m females and 30 per cent 
la males TTk average age was from 40 to 50 
vears but there was i case in the first vear and i 
m the seventh decade. The incidence of occur 
rence on both sides of the bodv was equal Onl> 
m the Smaller tumors could the point of ongm be 
detennined wrLh snj deg re e 0/ certamt} Jn his 
sene* of 33 cases there were 6 lipomata, 4 fibro- 
lipomaU 2 hbromj-omata 3 fibromjitomata 5 


filirosanromata a angiosarcomata and two mixed 
tumors. 

IJansk) in a siud> of the so-colletl rcphcemenl 
lipomatosis or renal atrophv with fat substitution 
found the total number of case* of penrenal li 
pomata reported in the literature os approu 
mateh 150 lie quoleil I ubarsch as saving that 
in the 40,000 nccTopsje* at the Herlm Institute 
from 1897 to 1017 onlv one case of failv tumor 
of the capsule of the kidnev was seen 

Ilecau.«eof the rnnlj of this condition probablv 
most of the cases encountered have been reported 
in literature but in manv instances the ongm of 
the tumor whether from the capsule of the kid 
nev or from the penrenal fat is not staled 
Flansk^ * case of difTuse faitv replacetncnl of 
renal tissue Is similar to those reported bv Dick 
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nuon, \\ artUn and otben. Rotitanik) and 
stated tltnr belief that the condiUoa Is 
pnmar) but the aDmideraWc degree of atflienom, 
the paienchitnaiota itxophN and the (teaoent 
assooatkiQ ^th renal eaJiaiL spetk ftrongly m 
faror ai an mflanunatory baaek Wanhio stated 
that most of the references to lipcmta of the ksd- 
De^ found in the older btenture do doc deal with 
true lipoma, bat arith masses of fat smTouading 
an atrophied bdaes of which the dilated pdvis 
or oretef contained a calcaJui. tsaallT the Ud 
ee> was completdi cunourxled br tlx tumor 
hence the capsale was looked on as the origin of 
the growth. Crabtree stated that penrenaj U» 
pomata are more comiscm than mlrarenai, but 
this was DoC the experience of Hunt and Simon. 
The latter emphasued the point that penrcnal 


lipomata. If large, are likely to be of more dmial 
signihcance. 

Smaller senes of cases or reports of ilngic cases 
of espcaal Intcrtsrt ma> be foand In the mpen of 
Barday, Laciarape EwJsberrAlsberg Waitl^ 
Reynoids and lAadfworth Blnch and WdK 
Alexander Lower and Be l cher and 

Cnbtree. 

Mo« WTtten tilt lie dhpieeb d tiae 
QuDon Is diffinuL Sj'mptoeDS are absen t cr 
obscure imtfl the etJarKment fa nfficfcnt to pro- 
duce disturbance In adjacent organs by ct*npr» 
con. Hence, deU) In recognlliM fa usoal jpe 
earliest s>Tnptcnns noted ui ibc Lteiatar e, wto 
the gastro-lntestina] tract has been comnre»ra 
have been pnjnajil> \'agoe d}-tpepsi4 with m 
para in the back, benvincss after roeali, vo raU tog 
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diarrtcra, constipation, and m some Instances 
chronic or acute Ikus, Pressure on the kidnc> of 
the pelvis and ureter have produced hvdrone 
phrosls pj'cHtls oUguna, or onuna. The more 
general svmploms noted were weakness fatigue, 
nenrousness, and inanition rdlhout definite cause. 
On the objective side, the discoven of an abdomh 
nal mass, occupjing the rciropcnloneal lumbar 
region is the most significant single ol>v:rvation 
WTicthcr such phj’sical mcthwl os palpation per 
cussJon and msufilalion of the large bov'-cl can be 
depended on to dehne the situation of the lesion 
is open to question I rulogira! methods should 
alwaj'S be invoked m order to implicate or exclude 
the genito-urinarv tract f xploraion laparotom> 
should be advi<cd whenever such a tumor is sus- 
pected 03 the condition ls c<'-cniiall> surgical and 
the diagnosis is mrclv made before operation It 
is as dc Quervain has said Teder Rcgcl spotten 
die Gcschwuclslc dcr Nicrenictthap<d 
The earliest case of rctropcnlonca! lipoma in 
which operation was performed was reported b> 
Lizars m 1814 The treatment is surgical and 
should be as earl> and os complete os possible- 
The choice of surgical approach depends chicfl> 
on the size of the tumor most authors prefer the 
lumbar route for the smaller tumors because of 
its lower mortahtv and the abdominal route for 
the larger tumors because of the increased access! 
bibt> Nephrectomv is Indicated whenever the 
kidney is Intimatefj adherent to the tumor 
Nephrectom) was required m 13S opcratioiu 
(apX 39.7 per cent Hartman and Leo ne per 
formed nephrectomv m 18 of 27 cases and 
de Chamofi removTa the kidncv m 14 of 46 eases. 
Extirpation of the tumor by morcellnUon Is occa 
sionall) the onl> means possible but should be 
avoided when piossible because of the danger of 
spreading tumor cells of infection and of lucnior 
rnage. Drainage usually is advocated because of 
the extensive raw surface left after ablation of 
la^ tumors. 

In von Wahlcndorf’s senes of 165 coses 113 
came to operation Twenty nine patients died 
during or at the conclusion of the operation, a 
mortality of 25 per cent Twenty-one (14 per 
cent) of the growths were sarcomatous, and 20 
per cent of the remainder were considered border 
Ime between benign and malignant In 60 cases 
C54 per cent) cure was obtained. Nine patients 
could not be traced Albamm and Imbert re- 
ported a mortality of 30 per cent In their 54 cases, 
and Tbevenot, m his no cases a mortality of 23 
per cent, whereas Le Fur on adding his 12 cases 
to those of Tbevenot, obtamed the slightly 
figure of 25 per cent Recurrence was fairly com 


mon Von Wahlcndorf noted rccunencc In 15 
cases 14 per cent of his 113 operative cases In 
3 of Lchur’s cases there was recurrence, both local 
and general in 2 In each Instance in the latter 
the pathologist had made an unqualified diagnosis 
of benign lipoma. Consequently Lc Fur prefers 
to consider all pararenal tumors as malignant and 
to c-Ttirpate as wklelv as possible in order to di 
mioish the risk of recurrence. 

From summarizing the literature we conclude 
(i) the etiology is unknown, (2) the condition is 
more common among women, (3) the diagnosis 
isdiiTicult and before opera lion almost impossible 
(4) the treatment is surgical (5) the operativx 
mortality is fairly high and (6) malignant change 
and recurrence are fairly common 

KCMEW or DATA COSCEJl.VCvG CASES IN 
TOE WAV’D CUN1C 

\t The Mayo Cbnic, Masson and Uorgan re- 
ported 12 cases of retroperitoneal lipomala- 
vlayo and DUon and Hunt and Simon reported 
3 ca«es and 2 cases rcspecuvclv 

\\c reviewed the 314 case records of retroperi 
toncal tumors observed In the clinic between the 
years 1910 and 1930 and in 42 of these retro* 
periton^ lipomata were recorded Forty tumors 
were extrarenal and a were inlrarcnaL Nlnctcea 
patients were men and 23 were women The 
^ungest was aged 28 y-cars and the oldest 63 
^e averap age was 493 years. The average 
duration of symptoms was si yean the shortest 
being 3 weeks and the longest 30 years. A diagno- 
sis of retroperitoneal tumor was suggested in only 
5 cases. In ai cases the pre-operative diagnosa 
was Incorrect and In 14 the patient came to opera 
tioD with a diagnosis of unclassified abdoiWal 
tumor In 2 cases a diagnosis was based on a 
pathological report made subsequent to operation 
dsewhere. 

The complaint of enlarging abdomen or the dis- 
covery of a mass by the patient was most mrrt 
mon and occurred In 28 of the 42 rn«a*^ Abdomi- 
nal pain or discomfort was noted m 20 cases, 
dv-spepsiain ii, loss of weight, strength, and appe- 
tite in IT constipation or diarrhoea in 8 nausea 
and vomiting in 4 and swollen testis in i case. 
Examination disclosed a palpable mass in all but 
I case. In 7 cases the mass was on the right side 
and in 14 it was on the left. In 5 cases the entire 
abdomen seemed filled with the tumor and m 2 
the mas* was In the umbilical region The upper 
part of the abdomen was involve by a mn^ in i 
case, and the lower part m 2 cases. There was 
little of diagnostic Import In the laboratory data. 
Urological examination was made in la 
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In 9 catfft tbe maw wu tUacDoacd u extrucoctL 
In 9 cu£s the dlii^Doais ol mol tinoor wu mtde 
correct]) aad in i cue the dii^otis of reotl 
tumor vu dapnrred at opentIcsL 

In aS hvt 4 cues a truu^^tooea] appreadt 
wu einplo>‘eiL In these 4 the tmod ladtkiD in the 
lam lor nephrectom) iru oed, ISephrectcmy 
vu perfonoed dx ttroes. At op o atfon the dtua 
tkm and attaduoents of these ttnaars a-^e foood 
to be u foliowi in the right tipper quadrant in 
I case, in the right dde in 4 cases, in tbe right 
renaJ fossa m 7 cases, in the left upper quadrant 
in I case, b the left lorrer quadrant in t in 
the left tide b 5 cases, in the left renal fata b 11 
cases, b the entire abdomen b 9 cases b the 
upper pan of the abdomen in 1 case b tbe Icrtrer 
part of the abdomen bib tbe mesenter) of the 
small or large bcnrel b 9 cases, b the pelvit in 5 
cases, b the right kidae\ b i case and b the left 
kidney m i case In 91 cases the tumor iras 
thoQ^t to ha\T been remowl fa Its entiret) and 
b 13 u sru posnWe to renwe a poruon only 
In 9 cases a smaD piece of tutoe wu taken for 

The Laigesi speciinea lemo red wu a fibrtHn^■IO- 
bfioina vhKh vdghed 47 pouada In 33 cases tbe 
tumor Tu ibgle and in 7 the tumors were multi- 
ple Tbe totaTaamber of tumors reported oc vu 
6x Of these there were 91 Upomtu, 6 ebrof^w- 
mau, 4 mraoUpootata, 7 fibrocnpxifipocaata, 1 
ayxobpasamana, 4 ptmaniioliposarcamata, i 
fibiolipasarccima, aM 11 Upom^ with sartx>- 
matous change. Tb ei ef or e 44 were apparently 
benign and 17 were dgfirutdy malignant lofec 
tion or degenmtnr changes appeared b nbe of 
the lipomata- 

Of the 49 patients, 6 are livmg and wcD, the 
ahortest 0 mootlB and the bngest 4 >Tars aiace 
operation (average 9 3 >‘eaii) Two other pa 
1 tents are Irnng but nai-e had a reaurence of 
sMnptocns 9 and 4 )'eaxs after operation. Eight 
padats died b the hospital, 4 ^ broDcbcpoeu 
manb, t of peritonitis, and 9 c 4 shock and iuemor 
liuLge- Sev'enteen patients have died since opera 
tioo, ^■arying £nxn 1 months to 4.5 \*eara. and 7 
could not be tnced. Of 8 utients wboSQ coodi- 
tloD was malignant at the tune of operatbci, 6 are 
known to be dead i patient is Irvbg and wdl $ 
gyitlM after operation, and, i could not be traced. 
Twelrt patients had rearrrance. Six of these had 
manifested malignant change at the bat oper a 
tkm and of these 5 are de^ and r is irvbg 10 
npTJiiln later Sii patlepU had r ec nr raices there 
had bee n no erldotce of malignant change at the 
bat operatfoo, and of these 5 are dead and i tt 
living 3 years later One of these patients was 


operated cn focr times and cue three rTnii«« for 
recanence. 

In addhba there were 14 cases b which btra 
rmal Upomata were found at postmortetn exami- 
sstlcea. These growths Qsoallr were small, corti- 
cal or subcapsiBar fatty notfoles of no 
slgnlhcancc. 

Comparison of our data whh those b the Utera- 
lore slwiPi b general fairly close agrcemenL It 
wiD be noted that the condltkn is more common 
among wtaneo, that the dij gnf>tk is seldom made 
befen operation, that operative moitalfty is high 
fipper cent b our scffcs) and that recnrrence is 
lairiy ctnnmco (r4 per cent b our series of be nlgu 
lipomau and a total of 98.5 per cent b cases show 
lOg maUgnsnt change at the time of the bit 
operation) 

Tbe folioaiog report of a case b of mterest be 
cause cf the pararenal anatomical position of tbe 
growth and its proboble b ti areaal origm. 


A vtitod, sard 3b reariL ame ts Tbs CSbIc 
Stptetober 14. 03 awnrfihrint of httnahtcat attack] 
cf dhrrliiTa, occailoealhr «ftb imialkcd aMfshal 
«3rainpa,c4i rwi’ dmatni. Tbs attadb e txun e d aboot 
oecB a tDoalb and hitad I or dara or smi had 
aet b«M oMrd to tht enc^ Bit ecaenJ heallb otbawte 
vuCDcd. TbaTfKodbandacTWcricbtersrykadbeee 
w m^t d altewlm, and le^oMctecwr bad bsm adrtad. 

GesssaJ roalaadoB w ones daily B«aih«, aap< for 
a cntDcr b tba idt ayp0 qaadrut it lbs abdciata. Tbe 
maia. tJibcnsb neq ahneatW typIcaJ of a ipbn, atQI bad 
oxar cbaortedallcs cf as snkjMd wJocs tbsa cf a Iddscy 
<a a rtCropctliovea) tmor UrttsUyifa *u Dcsathe. Tnc 
coscsBUUiDa c 4 wu 71 psr cenn p jU ae cy ta 

auailjfa e il a.5iQ,ooa, iod \tamjm l, 3 oo to neb ctiblc 
atmtiDctai of biood. Tbe psdeot pmested totiaiuoaa 
onismia made ria rafasre wticb a^ifsartBUy ododrd tbe 




A ifianosk of tumor of tbe left aids of tbe abdocaes wu 
made, iiiLhw^^ UJc*i>*sa lyaathoaiostprotatfepatbcifa|rica] 
condlUon aj>d rdroperitenn) tumo as Ibe a ctc cid. Sap- 
tsmber is. >Q1>, tbe pslint waa opentad oa tbroosb a 
left recta* todiai. A larfs r c tresj eri ta mf tmner «a* 
cacoaatmd. TVheg tbe posterior aheathef the peri tna e tem 
«u cfxsed tbs tmaor was bmasbl lain iW It w«* 
debnltciy ancapssUted. abnat 15 or to cntbacten in 
diaanUr falriy laovmbk, (nefskrly oral, aad rtOoritb 
Tlis saw irpsnted rtadily aHb arirtfaiil bieedm( frm 
ndhraat tfju c t am earept at h* ttactoneet In tbo low 
pole of tba left Uda^ ITet*, bccana of It* Am attacb- 
■Boot to (be kidney. It vaa deemed bnt to leuxwt ti* tin 
of tbe lower poJo or tbs Udncy adtb tbs lonvr (bi pal- 
palloa of tbs vsssek tn tba pcdlcis of tbe kldner Jt aeesad 
aatr (be Mood acippfy w«re treater tban umbI. Tberttm- 
pariloMd ipsca was than araiDod Ibnntb a aepauata b- 
cWoo ts tbeMtloicu »i[U.w»tVa yara 

oefatfav mojla. Tbe patloat bad an oBereatfoi com- 
l ei c aiKe tad waa dlwaiaacd (rm tbe efiale October r J. iSJ 1 
In food fcncttl caodltkca. 

Tba pslbc 4 c*i»t de*cia>ed tba fpadnoi a* a pwaretiD- 

pcdtoaMsl UpoM weftblnc 890 (rams tad mnaortaf 15 

ni by If ca»ti*»steni,wl tba WBallportioeef tba bdnw 

Oraaaiy tba iq"- " ' wa* a waootb, aDft, Hfbt yeBow 
OKSpsolated body Cot wetkis rrmled very Uttisfibrtn* 
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UfMK ud &o Iwirc Uooil vciiwU (Vlg ]) Atllsuf^rmd 
Jt w4* attached to the tip of the lower pole ol the tWoey 
(FI* ») The rtnaJ capnile alripped frrtly except at this 
p^t of attachiucnU ’^eral tecilno* were cut from thU 
file aod sUised with hzraatoc^'Un tod eoain for micro- 
teopiettodT ^ectiocis were aUo lalLco from other porthms 
oftbetamor Tbew thoired that the tomor va^compovd 
malniy of adult atHi>o*« cnrinecivve Uxroe (FI* ji with 
here aod there arnjut librtds of cefU ha^HsK a ftaloablc 
cytoplaim, tmall, dcn«ei) tuloed nodei, ai^ a rarUblc 
Bumlw of hpoH dropfrt* (IIr 4> The** rrlU confonoed 
in Bjorpholfijiy and ttaitritn; reactwn* with emhrjfook 
type* ot fat cella. Cr>rnccti\-e lUwc lea* acanty arrd when 
preaent wi» amncetl arrmnd blood \ev<li. In the •eclion* 
taken through the tile of the attachment of Lklney to 
tnjDOf the areu »Qc:«tlne embryonic fat celU were more 
nmoerwu (FTc 0 Got the tooit itntlnt; feitore wa^ the 
pretence ol Urye wood \«*el in the ttrmor adpernt to the 
parenchynu of the tWrrry I k iR <t\ MrofiRfyconfinnlnelhe 
sappodtkm that at IciM a Rtiodlr port^m of the blood 
aujjpJy to the lutwif came directly from the IJocnf rca'cUof 
the renal cortex The lunwr wu alvi in direct continuity 
irlth the opfli of tf» renal cortex the capmie at thfi point 
being ab'enl atwl on the margin being rciVexrtcd up over the 
lamor Tbe« facia lead ua to coochide that we were deal 
bg with a true intranmal lipoma In rplte of rta rtw 
aaatmnlcal pararenal lituation 

Iq tb« interest of accurate patholoffical dassUi 
cation xre suggeat that tumors of this is'pe ahaJ\ 
be subjected to careful hutological itudj It a 
possible that some of the cases m the lueraiure 
reported as penrerul Itpoma are acluall) as m 
tmscose iotrarenai at (east tnongin fodnscoa 
flection the obscmiuon of increased icisculant) 
of the renal pedicle made at the ume of operation 
IS of particubr interest 
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THE ADillNISTRATlON' OF PROCTOCLYSTERS 


GEORGE L. PCRUSSE, 

R EOL'ESTS hj.re been tnide from tfan* to 
tune for fnfonn^tkm a» to the b<»t 
methodi for the idminUlrttfap of proc 
todvoten. It voitld *eem that of all hospital 
ptocedures deslgocd to aid the pitieau lo a (ime 
of acute Deed, this ts the most ihzhted and 
neglected John B Morph) In his omertAlkiQ 
OQ pcntoQiUs In ipoS describes a toethod of 
adounLtenng fluids per rectum winch caonot be 
iiDpr<Tved upon to tiui da) Sontc differeDoc of 
opmioD ma\ be expressed on the dnratioa of such 
adcunistratioQs of fluids as srell as in the cbcnce 
of fluid used but the procedure is certalnlv cwch 
lent. Ue are ad famihar with the fight which 
greets us on entering tbe room of the patrent 
Tecej\-uig proctodNik. There ts the victtum 
flask perct^ on the uppermost nmg of a ttaod 
with Quid running mto toe patient 4a to drops 
a nusute, vnthuut the silkiest regard as to 
whether the patient is absotobg the flutd at tbe 
rate at which the dnp is set Soon we tee that 
tbe pauent has toDed nls linen and is ogmp/alofng 
oC gnat distresa. Tbe nvse complabs that ootb' 
lag can be done with the padent. (A gtacce 00 
the inside of the tube would probabl) uow that 
tbe pressure was 15 to 15 Indies of water pres- 
•urci rbe attending aurgeon then loses patieiice 
with tbe method and orders b>'podermodnis. 
Allow me to quote an ciccipt from itmphjr't 
onginal paper oo tbe tubjecL “The fluid ahoold 
be admmntcred through a fountain siilng e to 
wbidi Is attached a three-e^ths ioeb r^ber 
boss btted with a bard rubber or gUss faginal 
douche tip with moltiple opnungi. This tube 
should be flexed to almost ngfat angles j inches 
from its dp. A straight tube mart not be used as 
the tip produces pressure on tbe postenor wall of 
the rectum whm tbe patknt Is in Fowler^ 
position- The tube li i ns erted into tbe rectum 
to tbe flenon an^ and •ecored Id place by ad- 
strips hloomg it to tbe aide of the thigh 
so that it cacLDot come out the rubber tubing is 
passed under the bedding to the bead or foot of 
the bedf to which the fountain ts atfsfhcd. It 
tbooM be ratpended from 6 to X4 inches above 
the level of the buttocks and raised or lowered to 
overbalaacc bydrostatkaJly the intra-abdom- 
preasorc, he. It must be just high eooajb to 
requite 40 to 60 minutes for i )4 piints to flow in, 
the usual quantity eiery 1 hoars. The 

flow must DO cootnSled by gravity aicoe and 


Ja., M.S )LD CsicAoo 

never by n forcep or coostrictioD on tbe tube, 
so that when the patient eodeavors to void 
flatus or strains, tbe fluid can npldi) flow back 
mto the cau, otherwise it will bcdischarjedinto 
tbe bed It is this ease of flow to and from tbe 
bowd that insures against overdistentiao and 
eipulsioti onto the linen The fountain had better 
be a glass orgraded can so that the flow can be 
estimated. Tbe temperature of the water in tbe 
fountain can be maintain^ at too degrees by 
incaaement in hot water bogs (or by partial Ini- 
merxloa of an electric light ^obe) ^The foimtain 
b refilled ei-erj a hours with to s pints of 
sofutioo. The tube ahoold not ^ remorro frtan 
the rectum for * or t da\x When the nurse cem- 
pfaias that the sofatkm a not being retained, it b 
certain that it is not being pnjpeny riven even 
cbfldnm rtiam pructod^ils surprising^ weil 

ilcClanahan in hb modlfitadao of Murphy's 
method, uses merel} an urigaLbg can and a 
rectai tube with tbe erul cut off The an rests 
OD a table beride t^ patient 1 bed which is oc a 
lex^ with (he patientb rectum. Care b takes 
that (he lei'ri ol tbe fluid In the can is at Jto tfaae 
more «b»n 4 inches above the }e^'el of the recrom. 
The rectJLl cube atads from the exa, under the 
bed dotbes into the potiait ■ rectum. It is cot 
necessajT to regulate tbe flow beause a cucstant 
to tjiii fro mm-rme n t is maiatained between tbe 
bowd and the ran. 

The grat disadranta« to any arrangaoent 
such as Murphi and McQanaban describe b 
that the noise 6 recpilred to nralntain tbe fluid 
Jrvcl of tbe soluUoc used, to obtain tbe best 
naoJts- It cannot be too stroogty stressed that 
berein lies tbe soccctf or failure of proctodjab in 
any ghm case 

K«enUy there has appeared 00 tbe market a 
d)'aier can rrith a vacuum contalncTand avbosl- 
hCT (obe on the outside, wbidi enaUcs one to sa 
the level of tbe flujd within the reservoir It b 
tbe writer’s practice to sn^ead thb device U 
soch a beigbt that tbe vbIbJe leval of tiie fluid 
In the can b about 4 to 8 indita abow the 
petleut s reaum. Tbe cRwter can b suspended 
um a stand which xna> be raised or lowered b) 
HMwn* of a crank. Every half boor or so the cto 
fa raised to rrt»(nt«fn the original pnssore U the 
patient fa absorbing the flmd reauEly 

The petUminary treaimenl to proctodyw 
must alwaja faiclarfe a tboroogh emptying of the 
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bowel b\ means of an enema. This Is done 
pncticalK routinely in nil the ho<tpjtals as a 
prt-opcniUN*c measure 

The Introduction of fluid within the bowel is 
iccomplbhed b> means of the largest slie 
catheter possible to obtain which is pushed about 
6 mches within the anal ring The fluid of choice 
is a 1 per cent gluco^ solution which Is \Tr\ 
readllj absorbed and non Imlant 

The maintenance of the temperature of the 
dnter solution is not of the greatest importance 
In this U-pe of administration of fluids because 
the amount of fresh fluid mtroduced Into the 
bowel at an> one time is \'ei^ <malL Thus c\cn 
at a rate of flow of lo cubic centimeters per 
minute into on original %olume m the bowel of 
joo to 300 cubk centimeters the temperature 
change is small Howe\er the solution must be 
at b^> temnerature when first admmistercd 

The clj'sis Is run in 4 hour periods with a 2 
hour rest penod In between ^t the end of the 2 
hour rest period following two courses of djals 
It Is cusloman to gi\T the patient a 1 3 enema 

for deansing purpo*te3 Thus accumulated foxal 
material and flattis which has not been cjpdled 
through the solution raa> be remo^•ed. Such 
admmistraUon of fluid raa> be earned on indefl 
nitdy without the slightest distress to muent. 

We have observed from time to tune that the 
fluid does not readily enter the rectum at the 
beginning of the procedure The difficultv ma^ 
be o>*ercome b> lowering and raising the reservoir 
15 to 25 Inches aboi*e the level of the rectum 
several limes. The Increased pressure causes the 
Willi of the bowel to fall awa> from their dose 
appronmation The can is then set at the level 
at which the fluid lust begins lo flow into the 
bowel (4 to 8 Inches) 

If it B necessary to mate use of the t>’pe of 
vacuum bottle which emplo>*s a drip I’isuallrcr, 
the nudpomt of the latter ma> be set at the re- 
fjuired height abo\T the rectum and the level 
obsored when the tube is filled, may be main 
tafned . If desired a very simple device may be 
emploj-ed which gives acellent results. A glass 
peraflator may be used for the actual admlnistra 
tion of the djitcr and the vacuum bottle with 
the dnp visuaUier may be utilized to maintain 
the levd in the former The end of the tube from 
the visualIzcT is run under the surface of the fluid 
in the percolator to that warm solution Is con- 
•tanlly coming m The opening In the top of the 
peredator may be lightly warded with cotton, 
and the level of the fluid Is maintamed at 4 to 8 
Inches above that of the rectum- 



FI5 I Tie Ime 1 ladiaics the lr.Tl at which flnld 
mull be nulnufawi ia lie revrrvdn D or K. when dlher 
of these b used ilocc. Thb le^‘eI b 4 lo 8 laches ibovt 
the Mtknl • rretom. The hne B lndk»tt» the Ie\-el of the 
flora in anrojotu* / when wed In connection with D Ch 
the sund. C wi tir \cnt. F s screw cUinp C a drop vi»- 
oslUer // cotton widOiiig J lobe to patient 1 ama, 
L >*boaluer tube of K The le%Tl In / U »bo 4 to 8 Incho 
•bore the rectum. 

The following rules go\*eming the use of 
proclod>*sl 5 arc suggested 

1 Be sure that the pressure cmplo^•ed is Just 
suffiacnttoov'ercomeihelntra abdominal pressure 
(4 to 8 mches) 

2 Be lure that the solution used Is non-lrrl 
Unt and readily absorbed. (A i per cent glucose 
solution 15 e.TCcUent for the purpose.) 

3 Be sure that the patient s bowel is deansed 
at r^ular mtcrv-als. 
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THE CLLNIC \L AS DISTINGXnSHED 
FROM THE LABORATORY EVALUA 
TION OF FACTORS INVOLVED IN 
HEALING OF INFECTED WOUNDS 

r '^ ha book, iledtcal Educalhn Dr 
Abraham Flexoar directs oar attectioQ to 
the fact that there u a sdeoce of medicaJ 
practice do leu importajit than the sdcnce of 
the laboratory This comiaent appears to 
apply espedally to the treatment of Infected 
woonds. Lessons learned from practice hare 
qmte generally been set aside in such cases 
while technical laboratory methods difficult 
of dinlcaJ application have been brooght to 
the bedside. A held In which thk change h«m 
given many poor results is that of compound 
fractures. e arc fully amre that redactinn 
of the fractore accurate maintenance of 
length and poction and immoblUeatloQ are 
essential to good results. In all of the custom 
ary antiseptic methods, bowerer plastcr-crf 
prtrh casts are barred and splints are dts- 
tnibed or removed In order that irrigations, 
fomentations, and such measures msy be car 
ned cm. 


In i6i6 Cesare Mapitl of Scandia pub- 
lished his celebrated irork d* Ran Medke 
Uoiu in ad\'Ocacy of an infrequent dressiog 
program for wounds, llagati lacked only the 
knowledge of Infectious organisms and of the 
modem skeletal hzatioD devices and plaster 
of paris for the protection of the wound and 
the patient to lead him to the pontlon that 
we are reaching only today 

BeUoste, a French military surgeon adopt 
cd the teaching of Magati and gave hfm full 
credit (contrary to an Itahan notion) for Ms 
contribaDon to surgical practice John 
Hunter in iqxnklng of cranpoimd fractures, 
said a vacety of inventions have been cm 
ployed to prevent the motion" (of the frig 
ments) “but the dreadng of the wound ev er y 
day counteracts the effect of ev-oy Invention 
that has been thought of and it is perhaps 
imposaible to dress the sore without moboD. 

Lislers ippUcatkm to surgery of the germ 
theory of Pasteur was first designed only to 
exclude infection from the wound. The orfgi 
oal Listerlan idea was soon changed to a plan 
of treatment calculated to combat the organ 
isms in the wound. Thu altered antiseptic 
program, the many v arlatkms of which have 
had their origin usually in the laboratory has 
led us from one excess of antiseptic activity to 
another until It culminated finally in the 
Carrel Dakin method during the war and now 
in the Viable antiseptic" or maggot treat 
ment. All of these antiseptic methods are 
open to the objections that they expose heal 
Ing wounds to trauma and infection, that they 
dutmb traction and imroobilMng apparatus 
which are nec es sary for aD inflamed and 
Injured parti, and that they disregard all 

Ii8 
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fundamenlal rules of praclicc regarding 
drainage rest, and protection of the \vound 
and the patient 

Dunng the past ten >cars a different 
“method of management has come to be 
widelj cmplojcd a method in which infre 
quent dressings haNx been «;}'stcmaticall> 
combinwl with adequate drainage wilhprotcc 
tion of the wound surface against re Infection 
injur\ b} instruments drainage tubes or 
chemicals and with prolonged immobHuation 
of inflamed or injured parts in plastcr-of 
pans casts 

Statistics ha\c noi\ accumulated to show 
that bj this mode of treatment in oslco- 
m^xlitis, compound fractures and other 
infected rounds rapid and sound hcabng is 
obtained in a high percentage of cases There 
is a great reduction in suficnng for patients 
and substantial economies arc effected In 
labor and hospital costs Patients leavt the 
hospital m a few d<xy!i and dressings ace done 
at inlervTils of weeks or e\en months instead 
of daily or oftener os heretofore 

The operative and dressing technique arc 
designed for adequate drainage and the pro- 
tection of the wound surface b) means of a 
non absorbent non imtating pack with the 
wound left wide open No drainage tubes, 
stitches, or chemicals arc cmplo>ed in the 
wound, and no postoperative dressings arc 
done for scvxral weeks bo that healing may be 
well established before the wound or the in 
jured or inflamed parts ore disturbed In any 
waj 

This, it will be seen is a climeal rather than 
a laboratory progranu Tests of chemical 
agents counts of organisms and their reaction 
upon each other are disregarded Inspection 
and explorations of the wound and the wound 
area are speaflcally precluded b> the closed 
cast and entire reliance is placed upon the 
s>Tnptom3 of pain swelling temperature 
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Icucocjdosis, and general appearance of the 
patient cither for satisfaction as to patient s 
progress or for warnings of complications 

Some laboratorj studies alrcad> made sug 
gest that alterations in vnrulcncc of the 
organisms after long intervals without change 
of dressings the presence of bacteriophage, or 
the purcl> ph>'sical effect of the petrolatum 
dressing medium mav be of interest in con 
ncction with the healing of these wounds 
hrom the purcK clinical point of view, hov. 
ever It appears that the program of protect 
ing the patient b> minimal surgical procc 
durcs bj guarding the ^ound surface against 
trauma chemical irritants and infection, and 
b> immobilLring the nervous and v'ascular 
parts as well as the bones and joints m correct 
position for immediate as well as ultimate 
function mav be the imixirlant factors that 
conduce to rcco\cr> That is, the patient is 
placed in the best position and the Injured 
and inflamed parts arc surrounded b> the 
most favxrablc conditions for the patient to 
set up and cmplo> his own processes of re 
pair ^\^^at hapjiens in the wound and under 
the dressing therefore is of sccondarj im 
portonce to the patient though it ma> be of 
great academic and saentific interest to the 
laboratorj techniaan and the surgeon The 
pnndjial forces of clinical saentific interest 
and of greatest importance to the patient arc 
those operating within himself, and these 
probablj supplj all of the acUvx healing 
agents and prindplea that appear in and about 
the wound 

It IS a maxim among cHniaans that in 
diagnosis the laboratorj and other instni 
mentalities do not establish but simplj serve 
to confirm the dinical impressions Perhaps 
wx should rcdoim this point of vnew for 
thcrapj, making sure that the laboratory 
pomt of view remains subservient and ondl 
larj to the clmical Such at least, appears to 
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be tie lesson which we ha>’e learned in the 
treatment of infected wounds 

H. WnfWETT Oii, 

PROGRESS AND PROSPECTS OF 
ROENTGE^OLOGIC DIAGNOSIS 
IN RELATION TO SURGERY 
AND CLINICAL MEDICINE 

in 1695 came Roentgen i an on once 
ment of hi* discovery of roentgen rays, 
which brought to vidon an aid scarcely 
second to that ofiorded bj the microscope. 
Then began a stupendous ad\'ance In the dtag 
nosia and trettment of disoK, of man. 

At the outaet, employment of the roentgen 
rays in mediane was a separate and spedal 
art. Roentgenologlcai erartu nation, with its 
savor of m’^chaolca, was somewhat beneath 
the dignity of phyaioans of the old school 
and its early ap{^cadoas were relegated to 
lay Unhers with electridty or photography 
and to a few pbyaidans rbo found pleasure 
m the study of ekctric and acuolc phectotnena. 
These moi were the first roeutgenologijrta. Bat 
•00a every phyndan wo* Imbued with the de 
■ire to moke use of this diagoortic agent which, 
from all accoonts, must be dmple to ose and 
probably capable of exhibiting the internal 
s truct ni ts of the body as dearly as the farni 
ture in a room can be seen through an open 
door ThousaodiofphyxidansInstalledroeDt 
genoiogical eqaipment. Diiillualo ament foi- 
lowed speedily Generating apparatus was 
capridems, and vacuum tubes were tempera- 
mentaL To produce a roentgenogram a tedl 
otijly long exposure wa* required. Roentgeno- 
grams wer e dlsappomting, scarcely more than 
the outline of the bones could be seen Internal 
organs and soft tissua cut a confused aggre- 
gation of shadows which defied tepaiate iden 
tifi cation. 

Apparently the game wu not worth the 
and most ma china were consigoed to 


the attic. Thus, roentgenology was handed 
back to its pioneers, who continued faithfully 
to cany on Today tbor nama stand out 
vividly on the medical roster 

About 1910 the efforts of these pioneers be 
gan to yield conspicuous rcsolti. The medii-yl 
wodd awoVe to the reaUsaUon thut the roent 
gen rays were good for something more than 
to disclose the presence of fnictura and for 
dgn bodies. From that period on roent 
genological diiguosu bounded forward Now 
whatoTT the ctiagnostlc problem may be, 
roentgenological examiaation is "Inwi trer 
lain to be Invoked for its fortliiigbt solutiooi, 
for confirmation of the cliniral opinion, or for 
the revelation or exdaaioD of hidden compb- 
caUona. \Vitha] let it be noted wtS that rdth 
few excepbons the achievemest* and capo 
bOitia of roentgenology are dne to the efforts 
of men wbo have applied thmsdva persist 
enlly and solely to this line of endeavor— 
roeatgenologtata. 

In view of its progrea in the past, there 
would seem to be little reason for conceni u 
to the future prospect* of roentgenoiogy 
Nererthdea*, most of ita pmctitfcaiets, in- 
cluding those who are not apprehensive u to 
thmr personal welfare regard the general out 
look with anxiety for tl^ are doubtful that 
the integrity and efficiency of rocntgenolofiy 
will be miintalned. In too many instarnT* 
the roentgenologiit apparently b still regarded 
as a sopertechnicun rather than u a med ical 
comultanL Too often his work, both tech- 
mc*l and mterpretlve b subjected to Irksome 
■upermion by hb chnicsl and surgical assc^ 
date*. From every quarter be secs Invutoo 
of the roentgenologicil field threatening par 
titioa of its domain Many surgeons, dial- 
dam, and ipcdalista prefer to imply roentgen 
ray* directly or make thdr own interpret* 
tlona, or entruit tedimHam with diagnostic 
re^jotulbllJ^ even when competent roent 
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geuolog^ts who could render better diagnoiiic 
service arc at hand Asafurtlicraffronl many 
young but thoTOUghl) trained rocntgcnologist5 
are dn\'cn b> circumstances to accept full bmc 
cmploiTncnt at an extremely modest salarj in 
certain open hosfutala which appropriate all 
proGts from the department although profes- 
sional opinion norr cfTcctuallj bars similar cm 
plojTncnt of a surgeon internist or otolarjm 
gologist. "Nlorcov-cr bj permitting anj such 
practice in the roentgenological department, 
other ffpcdalistsmai be preparing alike future 
for thcmsclv'cs. 

If it be granted that the foregoing condi 
tions arc widcli prc\*alcnt non roentgenolo- 
gists would perhaps offer the following pleas 
In justiGcation Roentgenology is not properly 
a spedaltj, for it covers vnrtuoUy the entire 
Geld of mediane To practice it effidcnUy the 
roentgenologist would need to be a universal 
specialist. Its foundations arc not only too 
broad but also too shallow Roentgenological 
data alone are not sufTiacnt for dugnosls but 
must be construed m Uic light of the clinical 
facts tMth his supenor knowledge of these 
facts, the chnldon has on advantage in inter 
pretation In essence roentgenological dlag 
nosis IS not analytic and rational but cmpinc 
and pictoriak Its fundamentals are simple 
standardized widely pubbshed and readily 
available to all If equipped with a knowledge 
of them or with merely on atlas, the cllniaan 
should not require expert assistance in diag 
nosis. In abort the roentgenologist is a super 
fluous intermediary, for no one can gainsay 
the right of any physician to use roentgen 
rays, and he should learn to employ them just 
as he has learned to use other means to aid 
his vision 

To all such daims the roentgenologist would 
Oppose an emphatic dissent and might argue 
as follows Roentgenology represents a logical 
division of labor m the evolution and higher 


organization of medical sdence and art It 
has the same tnpartitc foundation that under 
lies all mcdidnc and all spcaalUcs m mcdidne, 
namely , anatomy , physiology , and pathology 
A thorough understanding oi these basic so 
cnees as related to roentgenological phenom 
cna is indispensable Its cfTiacnt practice 
necessitates instruction and experience at least 
cqulvTilcnt to those required for the practice 
of any other specialty It is not true that dm 
leal data enter pnmarily and inevitably into 
roentgenological interpretation, nor Is it true 
that adv'ance acquaintance with the dinical 
facts in a given ease will assist the rocntgcnol 
ogist m the discovery or cxdusion of disease 
On the contrary , his prime task is a study of 
anatomy phy*siology, and gro^ pathology os 
depicted by shadows and shadow^defects re 
gardlcss of syroploms and physical signs, llis 
study is not merely pictorial and comparaUve 
but highly analytic, and roentgenological ad 
vancement has been achieved almost cxdu 
tively by this method Through repeated 
humiliations he has learned that forcknowl 
edge of clinical facts will bios his judgment 
and lead him too often into error In this fac- 
tor he sees an insuperable obstacle to reliable 
roentgenological diagnosis by the chniaan, 
and be hold* it accountable for a large pro- 
portion of current mutakes He frcclv admits 
that clmicnl facts ate often necessary for dif 
fcrcntlol diagnosis but in such instances he is 
confident that the best results will follow a 
review of their respective data by the roent- 
genologist and dimcian in personal conference 
For these reasons the roentgenologist feds 
strongly that to distribute his province among 
other spedaltics would be atnvuUc, degencra 
live, and a futile repetition of history 
Thus the Issue h jomed, on Issue without 
rancor or bitterness but none the lets an issue. 
It must be and will be settled without regard 
for the dignity, fame, or emolument of any 
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peraon group or guild for the spirit of trade»- 
unktoism haa uo pUcc In it. It would doubt 
less determine itself in the nstunl evolution 
of medlane li rocntgenologisU have been 
remiss m acquiring and maintaining pro- 
ficiency rightfully expected of them, if realitica 
are lagging too fax behind Ideals, or if compe 
tent roentgenological diagnoitlaans are adU 
too few the condition should be corrected. 
But whether a proper settlement shall be for 


warded or retarded depends not only on the 
rocntgenologiits but also on the attitude of 
the profession of which they are a part, TV 
fact that an issue exists at iB Is conclusi\'e 
pn»f that neither group fully understands the 
other and a program of mutual enlightenment 
should be inaugurated This done, holding 
fast to the high purpose of all nn^dlral en 
deavor a fair and final solutka will be well 
on Its way B R. Kiixldt 





MASTER SURGEONS OF AMERICA 


DANIEL BR,\1X\KD 

T he first great Furpeon of (. hicago and the northvre<t 'vras Danid Brainard 
Brainard was bom in tSi m the <tatc of New \ork where he receiN*cd 
his carl) education He graduated at JeiTcr*on Medical College m iSj4 
He settled m Chicago in tSjO when it was a town of about ^ ooo people He 
had great confidence in the future of Chicago and the west and bclic\Td that 
thej would become great and pro<pcrous communities He belic'*cd that <uch a 
future demanded the dc' clopmcnt of schools and colleges and professional ’^hools 
and as carl} as 1837 he secured a charter for a medical school which he named 
after Benjamin Rush a signer of the Dcdaralion of Independence and the father 
of Atncncan mcdionc He went to Pans, which was then the center of medical 
education, m 1S39 an<l remained until 1841 doing post graduate work He then 
returned to Chicago and orgauued Rush College which began to gi\*e medical 
courses m 1843 

Daniel Brainard began his medical career just before or at the ^•c^^ beginning 
of the penod which is usuall} recognized as the period of modem methane the 
date of which is approximate!} 1850 In order to \nsualuc this penod let us 
recall the prominent medical ngurcs of that time Pans was gcneralh regarded 
as the center of medical education Here Claude Bernard (1813-187^) was 
teaching ph}'siolog} and medianc Cruvcillicr was teaching palhologN and 
creating his great aliases of patholog} Armand Trousseau, one of the greatest 
clinical teachers, was gi'ing his wonderful dinics In mediane Larrc} , Napoleon’s 
great militar} surgeon, was still li\nng Brainard’s teachers of surgen were the 
great French surgeons Velpeau 1795-1867, Malgoignc 1806-1865, N6laton 
1807-1873 In England the great ebnioans m medianc, Gra\*cs 1796-1853, 
Stokes 1804-1878, Bnght 178^-1854, Addison 1793-1860, and HodgUn were 
at worL advancing medical knowledge and making medical hutorv In surger} , 
James Syme 1799-1870, W^illiam Ferguson 1808-1877, Sir Benjamin Drodie 
1783-1863, Sir James Paget 1814-1899, were the leaders of British surgci^ of 
Brainard’s time. In Germany Bernhard Von Langcnbeck 1S10-18S7 and Gusta\ 
Simon were the great teachers of surgery, and m Russia Pirogoff, the great 
mllitaty surgeon was the recognized leading surgical teacher and one of the 
most prominent figures m Russian medical history 
133 
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QiarieaT Parices Nichola* Setrn JohnB Muipfay aiid others — arid Braumrd • 
old dime has contiBued to grow stronger and stronger with the passing yean and 
•with the great development that has taken place In anatomy physiology and 
pathologj vrhlch stDl continue to fonn the foundation on v»hich the dinlc U 
built 

Daniel Brainaxd founded a surgical c0mc that has become an important 
factor la \nicncan surgery One of Its funettoos which has become a tradition in 
the dmic IS the training of j'ounger men to become teachers of surgetj In this It 
has been successful as shown b\ the fact that a number of the important 
surgical chairs In this counir\ are now hiled with men trained in the cDnic which 
Brainard founded. 

\\e can obtain a good idea of the esumate of Bralnkrd s work by the men 
who sbortlj succeeded him from an address deSvtrtd b> Nicholas Senn when he 
assumed the professorship of suTgetj founded bv Brsinarti He said Brainard, 
the founder of this institution and the first occupant of the chair of surgery was 
a great surgeon a gifted teacher and on original investigator Hli giant intellect 
was not content in acqirirtog practising and teaching what was known at hu 
time but sought new fields for ciploretfeo ond the knowledge thus gamed was 
freeh mfused into bis students. Brainard s work in the field of eipen mental 
suigers brought him an luteraational fame His work left numerous permanent 
unpirettions on surgical literature it created a stimulus which took posMadon of 
students and progressive surgeons thiuugbout the world leading them Into new 
and uneipiored lerri tone*. AiiiroiDeAJrBrra.> 
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RE\aE\VS OF NEW BOOKS 


T he booV on Oribofadu Sur/^rrs ‘ b> W&lttr 
iirtctr UanelaboralKinof lecturctandclinici 
on ortho^>odIc luhlfcti conducted Bn the author 
iltEeUnlNtrots ofEdinburKh the FdinourRh Roral 
Idfirmar> and other hoifMiaH The writer U as 
tocuted with Profcii^or John hraser who has wnt 
ten the foreword There are elphlecn »cll arranged 
cb^ten coserinc about »e\en hundred papes 
TTic lnlroductor\ chapter ro\er* the hbton 
definition and icope of orthopedic aurperv and 
bricfl\ discuifc* the routine examination in an 
orthopedic ca« and the technique of pla^ter-of pans 
work* K concise chapter on conRenilal deformities 
foUcrwi The next chapter on ccneral afTertlons of 
the ikeieton indudes nutntiunal in<l filandubr dL 
torbanco, RcfcTrinj; to peneralLted oitcitU tibro^a 
CTitica the author diacusjrca bnclR the recent work 
cm associated leilonj of the parath\roid plantU 
QuotloR Turnbull he states that the nature of the 
p3nth\roid enlarRernent is neser neoplastic but 
that hiitologicallj the gland presents the picture of 
functional o\eractitit\ Tlie author describes 
Fraser I classification of pr 1 rnar\ bone tumors 
dmdiDg them into simple border line mallcnaot 
lad tumors of unknown origin Mclsstatic tumors 
and lnfhTmnatof> conditions art omitted 
A chapter u dcNOted to tuberculosis of bones 
another to tabercolosis of joints and another to 
non tuberculous Infections of joints due to spedfic 
infections such as pj-ogenlc pneumococcal and 
gonococcal arthritb and Charcot s disease. 

Chronic arthritis U described under two main 
tjpei without adding further confusion to the nu 
mcrous and frequentl) confusing cUssificatlons 
I*e»enled In recent literature 
Chapters on cpipbj'ses affections of the spine 
shoulder knee and foot contain comprehensive 
desorptions. TTie chanters on coropHcatfons of 
Usama and affections of soft tissues emphasize the 
advantage of the general surgical training of the 
antbor 

The bibbograph) Is copious and eipHdt being 
according to chapteri and affections 

described. 

The book b concisely and systematically written 
and generallj well Dlustrated although some of the 
i^tgcDograms could have been better chosen. The 
drawings (done b\ the author’s wife) accomplish 
the purpose lor which they ore Intended although 

■01-11. Ihf M«rtcr U 3 .. Qi B F.*.CA 

WuVt{nT*ardfa7Johsrnwr 
Loodcei EUnrd ArtnU k Ccu, lOji 
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done b) one who cHdentl} does thb work as an 
axxKallon Future editions ma> refer to Momson s 
bipp treatment of ostcom>clilI» the work of Crowe 
lladjapoulos Burbank and others In the xicdne 
treatment of arthritb and Galeaul In the treatment 
of scoliosis In discussing recurrent dUlocation of the 
shoulder Nicolas operation should be included. 
Howeser one cannot expect c\ersnhlng to be m 
eluded In such a concise solume The merits of thb 
book wanant its addition to the libraries of stadenti 
practitioners and orthopedic surgeons 

ns'otT. IL Lrvrvnm, 


I N this interesting wlumc on surgerj of the 
stomach and duodenum * Rln-aame endea\*ors to 
present the operati%c procedures as practiced in 
North America in connection with the diseases of 
these organs. The first four chapters art dexmled to 
the exofutlon of gastric surgerj arursthesia topo- 
graphic anatomj and the pre-openiive trcatmenL 
the remaining twelve chapters describe in detaQ 
l>*pln) procedures upon the stomach and doodeoura 
The contribotioas of the Areerian surgeons are 
given a prominent place The operative procedures 
art jlloslrated with drawings frequentlv borrowed 
from well known sources such as the Ma>-os, 
Ralfour Coffer and others Each chapter U tup* 

C leraeoted with a small but well chosen bibliographic 
idcx In which the names of American surgeons 
predominate. The entire subject matter b ad 
mlrablj presented and wHl 2 k> doubt stimulate 
much interest among the continental French 
surgeons. Croaoc lULmus 

T IIF first cdJtlonof thb work* (ion) by the pres- 
ent professor of anatorav at McGfU University 
was prepared from lectures given to candidates for 
the Oxford diploma of ophthalmologj The lectures 
were IDuitmtcd with dmections and numerous 
photographs of these add greatlv to the value of the 
book, which Is the oi^ extensive treatment of the 
subiect In English Inc iwa edition contains ip 
additional IHuitratlons, chleiij of dissections and 39 
para of additional text No chapteri have been 
added the additions being made necessary by jpo 
contributions to the literature during the past 10 
vemrs which required consideration In tie book. 


*'[Wx Ajutmtt or m nnux Outt juq Aciwwt Otun or 
Vmoaf Br a. Efrert WMtmH MA- SLD- B rrk. fOif-) U.a r ^ 
m .CB (Ued.) •ed Nfw Vwk ud Loodooi Oifera UbKtt^ 

I^CM, IQJt. 
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Abcat cine*fcmrtli of the book b devoted to the bony 
orbit tod Its reUtkiD to the accessory dDoses, a thM 
to tha cyebowa, Udi, conjunctiva and bcryinai ai>- 
paiatus and the remainder to the clobe extra-ocular 
rausdes, nerves and cerebral pathways, hot only Is 
the UTTmal anatocay of the parts considered, Imt 
thdr development, common anotnaUes, and the nor 
inal changes which occur doriog Hfe. c are re- 
minded, for instance, that the root of the orbit varka 
from 1 to 4 mmirneters In Ihkkneaa, and that It is 
often of such paper Qke delkacy that a tap with the 
hnger naO will break through It and dehls^cea due 
to atrophy o< the bone In old age may be present, tbc 
peri-orDita then lying In contact with the dam. 
Sfcnlbr dehiscences may occur In the dOor of the 
OfWt whereby the contents are ody aeperstcd 
troTQ the lining of the maiQlarv sinus the perl 
orbits The varbtkms in the sltYuset, whkh arc of 
apeoal importance in the relatioQi of the bcrymal 
sac, are well dianireed. 

llie questko of the hrvohintary orbital roosdeaof 
the orbit and their poatfble importanca In the tnecba 
nitni of exophthalrnos b fuQr treated. Thb point, 
sniprislngly enough, has never been aettl^ for 
ophtbalmoktsista. In the reffoo of the (nlerior 
Qibitai fiaiQie b a mass of smooth musde Gheri fused 
with the peri-orbits- Thb b the “otbltal raoade of 
MoeOer innervated br the tympathetlc, wfaidi has 
bees tbonght to prntnde w eye by becpodng 
thicker dunng contractlaa. The author pobts oot 
that whQe in anlmab it may be of Importance, fcn man 
it U purely vestlgbl and occitadoa of its armpa 
thttk bmemtloa does aot cause protrusicA of the 
^be It b too aman be cckodudn, to csose pro- 


trusion of the globe by prosur t on tbc ortdtsl cot 
tents iimI the veins which pass through It are^too 
•ma0 to produce the same raect by th"^ orriTT«VnL 
The other musde which has been considered oi Im 
portance In exophthalmos and whkh is often ref er ml 
to as the protrusor bulbi, b the perl -bulbar musde or 
muacutos capxalo-palpebralb of Lands tidcL Land- 
strtio s muscle. It may be noted, b errooeously 
figured In Binf s Gdtim uni Attf* as at the 
apex of the o^t, evidently by confusion irith ths 
orbital musde previously described. (Re vie w er ’s 
ttote) Landstrbm s immrie Itsdf extends as a mem- 
brane around the anterior half of the gkihc, bdnf 
CDndnnoQs anteriorly with the Involuntary mnsdes 
of tbe Ed. Since It Ues mainly In front of the globe 
the author evidently does not bdiere thit Its con- 
traction could cause exophthalmos, si though it could, 
as Adlo apparently proved, raise tbe Intn-ocnbr 
tension by compreasing tbe globe. He beSeves the 
moat probable cause of the nophthahnot In Graves’ 
(fisease b dOatatlon of the orbital blood v u k J s ^ 
flxdtatlon of tbe irmpathetlc nervous system. Ho 
has dlssecied two orblta of patients dying of Graves 
disease without anHihg anything tbnonnsL 

In the section on the cerebral pathways, modern 
work, capeclally that of Bromvtr on the visual path- 
wav anu Um retinal representation in the ocofftil 
cortex, receives cxrefnl dbeusekm. 

Tbe format of the book and its dostradons are op 
to the beat standards and the work foron a fittli^ 
companion to J Parsons SchaeUer's work on the new 
and pannsnl sbases in the Ubrary of anyooe prte 
Bring surgery of the bead as weB as of the ophtbtJ- 
molc^jst. SAjcrosn K. Ctnoin. 
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POSTOPLRVTiVr PULMONARY SUBVI \1 IL M ION ‘ 

M rRIVZMETXUM \ S BRllX, M I) * avd C l> 1*0 I) Su< lBN\nsco OurouMN 


sedUn is t iU htt*ur Ike Ml 4 hJ Ike faiirmJ u 
atrisyi nmJfd hy tl -X\ Pittctir igio 


T HL significance of atelectasis as an 
importaJit postopcratix-c complication 
IS nou well rccognitetl The numerous 
factors which pla> a part in the produrtion of 
atelectasis ha% c b«n di5cus5c<l pre\nousl\ (4) 

It is our purpose here to indicate some of the 
causes of pulmonan sub\*entilation and to 
point out the relationship between this con 
diUon end postoporatiN'o atelectasis 
The etiolog> of atelectasis has attracted 
the attention of man\ workers It is now 
falrlj well accepted that atelectasis results 
from bronchial obstruction as shown b) the 
^rk of Condlos and Bimbaum Brunn and 
Bnll and others 

It is genenill> recognized that it is an upper 
abdominal operation that predisposes to 
atelectasis Sisc(ji) for example found that 
postoperative lung complications occurred 
after o 5 per cent of operations on the extrem 
itics, I per cent after operations on the lower 
abdomen and 10 pier cent after operations on 
the uppier abdomen A L Brown (3) and 
others have found a similar distnbution 
Studies on the vital capaaty have given 
parallel findings (8) Head for cxainple 
foimd an avxrage reduction in vital cajiadty 
of 8 percent after ha?morrhoidcctomj while it 
^ reduced from 78 to 88 per cent aiter 
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opicniltons on the stomach It was tirst 
thought that such a fall in vital capant) after 
abdominal operation was due In part to the 
pain of vigorous respiration following surgen 
But Sisc (22) has pxiintcd out that the deep 
respiration induced bj carbon dioxide inha 
lat'on docs not cause excessive pain m the 
postoperative patient 

William Pasteur (16) m 190S showed that 
there was a limitation of motion of the <ila 
phragm after upper abdominal opwrations 
Rccentl) Muller Ov'crholt and Pendergrass 
(14) studied this question more thoroughl) in 
35 sciecicd eases of upper abdominal opera 
tions on the stomach and gall bladder Thev 
found diminished expansion at the bases of 
the lungs in all cases in 80 per cent there 
were suppressed breath sounds in 30 per 
cent bronchial breathing and in 56 per cent 
rftles \ct onl> three of their patients had 
cough and dj’spntca Thc> concluded that 
these changes can be considered as a normal 
accorapanimciit of every upper abdominal 
operation and named the B>Tidromc pul 
monar> hj’poventilation * 

We have been interested m the relationship 
between upper abdominal operations and 
these dcscril^ changes in pulmonary phys 
lology Our method was to study m the same 
animal the effect on pulmonary compression 
of various surgical procedures such as anxes- 
thesia obdommal inosion traction on ab 
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flf. I. Ejuji^npliic tncitif ol Intnplmnl preMore 
asd laplfttory taortmeat in a oonnal 
dof dernmOrkt in bcUi indscf it euib on 

ntiee aad tk« apatiDk^ oe expiraboo. ttvHftx 

latnpleartl pranre. Ilgure* are in cesCtraaten of vatD 

domioil vdicttu, tad preasure on the «bdon»en 
The ft*tc of pulmontry compressk)n or du- 
tention ttu detennined by ments of intr& 
eurmi pre*eiire Trochars were placed in the 
tiapleural cavities of the dog», and by 
means of branched tubing both manometric 
and ky mogr t phic records were obtained We 
also made bl<^ pressure obaervations. 

Figure I shows what may be considered a 
normal curve, Aa b well known intn^eoral 
presaure U nonnally mbatrpoipherlc due to 
the stretch of the elastic lung taaue I>aring 


in^ration as the tbonti is enlarged, there is 
greater stretch and the pressure becomes more 
subatmospheiic. During cxpirmtion it be 
comes more positive since the stretch is 
reduced but normally it is still sabaUnos- 
pheric. Thus, the greater the lung Is com 
pressed the more positive does the Intra 
pleural pressure become the more the lung Is 
diftended by a deep inaplration, the more 
fubatmospheric or active doei It become. 
A pneumograph was placed on the dog’s chest 
In order to detenmne the relative oplratory 
or Inspiratory postion of the thorax 

The first sirmcal procedure wc studied was 
ether amesthesra (i) The effect Is milte com 
plicated (Fig •) At first there la violent 
respiratory movement which correspond* to 
the accond stage of amestheala. As the animal 
goes Into the third stage of atigjthesla, one 
Dotes a gradoal and very definite rise In intra 
f^eural pressure accompanied by a gradually 
decresalng thoradc prtL A rae In Intra 
pleural pressure mean* less lung distention or 
relative lung comprtsuon. This may be due 
to paralyses of the Intercostal mosdes in the 
face of a constant long elasticity for la deep 
third stage anathola the intercostal mosdes 
can be seen to be sucked in during inspiration 

Abdominal Incaion farther increases intra 
pletmd presrore (Fig 3) This might be 
explained by Overholt s theory that pub 
mooaiy subvxntilation la due to pneumoper 
itooeum which he thinks occurs after ab- 
dominal indiioD (15) The intrapcntoncal 
pressure is oonnaliy subatmospheflc and be 
has found it increases somewut after ab- 
dominal incisions Pneumoperitoneum ocean 
after many surgical procedures as can be 
seen In Figure 4, 

Assistants often get tired during s surgicsi 
bon and may rest on the abdomen 
furtber increase* intrspleuial preawre 
or causes further lung compression aa may be 
illustrated by reference to Figure 5 Clear 
evidence la here afforded of the ponibly harm 
ful effects of thoughtless leaning on a patient s 
abdomen during an operation 

Traction on any abdominal viscos like 
the ttnorrh or mcscntcTy further Incrcaeea 
the presaure and causes more pulmonary 
compresrioQ (Fig 6) It Is suggi^ed that 
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dunng opcraliona jn which an organ b pul on 
a continuous stretch there must be a marked 
effect on respiration 

To the question arc these changes purcl) 
reflex and do the) disappear after the ab 
domen is closed and anaesthesia stopped the 
answer is apparently no as ma) be deduced 
from data offered In Table I Before surger) 
the intrapleural pressure was — 3 centimeter* 
water to — 8 centimeters water After the 
anjcsthesia was stopped and the abdomen 
dosed the pressure was +3 to — 6 The total 
increase in intrapleural pressure at the end of 
expiration in this case was 6 centimeters of 
water The cause of the increased Intrapleural 
pressure is probably the nsc m the diaphragm 
which Pasteur (16) first desenbed m 1908 A 

roentgenogram of a normal pre-operative chest 

IS shown m Figure 7 After surgery it can be 
seen that the diaphragm has risen somewhat 
causing the heart to assume a more honiontal 
position but the mediastinum has not shifted 
(Fig 8) It IS the base of the lung that 
suffers most, and as a result bronchial breath 
mg and riles might be beard m a case like 


this. It should be emphasized that bronchial 
breathing diminished expansion and riles 
heard at the bases of the lung following ab 
dominal surger) Ho not ncccssanl) mean 
pneumonia 

Pulmonary subv’cntilation also occurs in 
other conditions Pasteur (17) in 1890 studied 


TABLE I — ISTRAPLEUHAL PRESSURE aiANOES 
IN DOO DURING OASTRO-EVTEROSTOUV 
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Irtnplrtnl 
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OM-lIiO 

I tnrlrmt 
Hf«r» 

iBKltnUnB 

^TuiO 

« 59 

Btfofe ctNer 

-3 
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>so 

^ Ajuntbeak flirted 

1 dog itmgglloi 

' +3 

-» 

3335 

Detp anjntbesla 

+ 3 

-7 
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PeritDoeura 

opened 

+3 5 
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Gaatro-entenstotny 

+3 

-6 

«-40 

GaalrD-aUeroctany 

+3 

-6 

3” 

Peritooeom doted 

+3 

-6 
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FIs j. KymrifTiphKr record <i Intrrplmi^ preMST) ukI 
thcnxdc futh in n nader elbrr >bi>vfa3f 

effect of opating tbe *06(001. 

15 caiies of diphtJientic paralyvia of the (tin 
phragm He fotmd peroiMion duUflcaa and 
brondual brcathirig in many of the cases but 
at autopty he found atclectaafs. ESderfy 
patients who have been bedridden for »onw 
tunc due to luch conditions as typhmd fever 
or fractured neck of the femur suffer from pol 
monary lubventflation It also ocean in tym 
panite* as is seen m this case (Fig 9) After 
the tympanites has been remo^rd by suitable 
treatinent the diaphragm again aMumea its 
DOrmai level (Fi^ 10) 

The increased mtrapleajal prcmire induced 
by surgety might be expected to have a pro- 
found e&Kt on orculatiori, Phyaiologlits 
have long recognixed the importance of the 
negative pressure in the thorax In aiding 
venous return. An Incrcaaed mtrapleuril pres- 


pnennKpchcenja liiiT »,h(VwTdTi*J apendoo. 

siire would therefore unpilr venous retnm. 
Lister has suggested that vesMui stasis Is an 
important factor in the fonnatioQ of post 
operative emboh Jlounta, Alexander and 
BoweD (lo) found that the increase in intra 
pleorai preasure in emphysema causes an 
increased venous pressure. The increase in 
intrapleoral preamre causes a lowering of 
arterial bfood piesiuie (Fig ii) Puhnonary 
sobvcsdlatiOD might thereiore be a factor m 
the krwenng of arterial blood pressure found 
after sur ge r y 

The pulmonary comprcMion Induced by 
surgery helps explain the decrease in vital 
capacity found after abdominal operations 
Pulmonary compression is also an adequate 
nplawarifin for ritmininh^ CipansKlU, rtlcs, 
and bronchial breathing or drmiinahcd breath 
•oonds heard at the base of the lungs winch 
Muller Overholt^ and Pendergrais found after 


an upper abdominal surgery (14) 

Carwn dioxide inhalations have been found 
to be a great aid in both the preventioa and 
treatment of postoperative complications (4) 
Carbon dkmde causes a decrease m mtra 
pleural pressure (so) to its DOrmil lubatmoa- 
pheric level thus counteracting the effects of 
surgical procedures (Fig la) If atelectasis 
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feet* of pr ets aro on tic ibdomcn. IJ*-P figura I 
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ru 6- Kynwernp^ record of Intnplcnra] prc«ure In 
both dtesU nod blood pressure tbosriog effects of traction 


Has already occurred the decreased Intxa 
pleural pressure induced by carbon dioxide 
might expected to help distend the col 
lapsed lung Of course there arc other reasons 
why carbon dioxide Is an efficacious treat 
ment It dilates the bronchi (a) raises blood 
preKure (ii),and increases ventilation The 
effect on intrapleural pressure seems almost 
specific m counteracting the harmful effects 
of surgery on pulmonary physiology 
What is the relationship between the con 
dltions of pulmonajy subvcntllatlon and ob- 
stnicbve atelectasisi' It is suggested that pul 


monar> subventilation is an etiological factor 
in the production of real atelectasis Lung 
compression and decreased \'cntilation will 
favor the accumulation of secretion and thus 

& revent proper lung drainage, thereby lead 
ig to the production of mucous plugs 
The importance of diagnosing this condition 
and of administenng the propwr treatment is 
therefore evident 

The distinction between pulmonary sub- 
ventilation and postoperabve atelectasis is 
demonstrated m Table IT 
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TADLE II — DISTINCTION HmTEEN PUlUO 
NAU\ sum CNniATION ANT) POSTOPERATIVE 
ATELECTASIS 
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SLMUARV 

Surgical procedures on the aUlomcn pro 
duce pulmonarj subvcntilalion b\ increasing 
inlmplcural pressure Anxsthcsia abdominal 
incision, traction on abdominal viscera and 
pressure on the abdomen tend to increase 
intrapleural pressure which in turn ma\ raise 
8}*slcmic vxnous and lower artenal pressure 



Fie It kjrtftftcriphk rrcord of • pllhcd doj; under 
artificial rwfJratk* mnwine ibt etlftl of Jncrrayil Intn 
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Tlie incretied intrapleural preaiure offera an 
cipUnatlon for the decrease In vital captdty 
tad the Bgtu at the baaes of the lung found 
after surgery Carbon dioxide has been shown 
to lower intrapleural preimre and therefore 
to counteract the haiWal effects of surgery 
on respiratory physlolop’ The relatlooahlp 
between pulmonary subvcntllatjon and ol^ 
structlvT atdectasu is pointed out- 
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THE ROLE or THE PLACENTA IN THE MA1NTEN/\NCE OF 
mPOPH\SC\L ACrmTY during pregnancy" 
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I T HAS been known for manj >ears that 
the corpus luteixm is on important ph>’si 
ologicai link in the mechanism of prep 
nann This fundamental fact in the ph>*sioj 
og} of the female rcproductn-c mechanism 
has been established b^ a senes of beautiful 
studies which were inaugurated bj the epoch 
making disco\cn of Fracnkel who at the 
suggestion of Professor Rom in\*c5ligated the 
effect of rcmovnng the corpus lutcum on the 
maintenance of pregnane) Fraenkcl found 
that ^hen the corpus lutcum i\us rcmox'cd 
from prcgpant animals abortion took place 
He concluded that this structure produced a 
secretion or hormone which acted dircclK 
upon the uterus to maintain the xoable con 
neetjon between the placenta and the mater 
nai tissues It is needless to review m detail 
the important conlnbutions of Loeb (jj 23) 
Rouin and Ancel Dubrcuil and Regaud and 
others Ml of these in\*cstigators ha\T ad 
xTinced additional evidence which has con 
hrmed the essential fact that the secretion of 
the corpus lutcum la of fundamental impor 
tance in the maintenance of pregnane) The 
recent investigations of Comer and Allen (i 8) 
have added the final proof to this conception 
of the function of the corpus lutcum These 
mvcatigalors prepared an extract from corpora 
lutca which when injected into rabbits spayed 
shortly after mating allowed pregnancy to 
contmue throughout its normal period Fur 
thermore with these extracts they produced 
typical progestational changes m animals pre 
viously sensitixed b) the injection of estnn 
It seems fundamentally sound therefore, to 
accept os suffiaently demonstrated that the 
primary function of the corpus luteura is the 
production of a secretion which is essential In 
the establishment and maintenance of early 
pregnancy 

It has been found by repeated experiments 
both artificial and performed by nature that 
if mdabon fails to occur the corpus luteum 
degenerates and disappears Whereas if nida 


tion docs occur, the corpus lutcum is slimu 
latcd and continues to function The mccha 
nism of this octivTilion of the corpus lutcum 
has eluded final demonstration until recent 
)ears It has been through a <cncs of studies 
which have been developed largcl) from an 
entire!) adventitious vncwpoinl i c the studv 
of the antenor lobe of the h)'pophvsi5 that 
definite progress has been made 

It seems logical to reason that the factor 
which Is known to be most potent in its action 
on the ovar) might be expected to be the 
link concemctl with the activation of the 
corpus luteum In the inception of the work 
which we wish to present in this commumca 
tIon, this process of reasoning lead us to con 
sidcr that such a mechanism w-ould m all 
probabilit) be found to operate through the 
antenor lobe of the plluitar) bodv since 
numerous bnllianl investigations had dem 
onstrated the profound and fundamental na 
turc of the control exercised b) this structure 
upon the female reproductive organs 
The capaat) of the antenor lobe of the 
h>'poph)'s{5 to produce an cfTecl upon the 
ovar> was demonstrated independentK in 
1937 b> Smith and Engle and b) 7 ondck and 
Aschheim These observers found that sub- 
cutaneous implantation of anterior lobe tissue 
mto infantile mice brought about a rapid de 
velopment of the genital tract, with the pre 
mature appearance of estrus enlargement of 
the ovanes and specific changes in the utenne 
epithelium The ovTines were most remark 
able the follicles had undergone rapid de 
velopment ovidation had token place in man\ 
cases and corpora lutea had been formed In 
addition, there were numerous blood filled 
follicles and, in some instances, luteinkation 
had occurred in unruptured and even m im 
mature follicles In addition to bemg of 
fundamental physiological impiortance 
reaction has been utiliied as a practical basis 
for much of the subsequent work on the an 
tenor lobe of the hypophysis and has con 
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Fix I DnviDR ol tbe ovt/in, utcno, 4ad tube* of 
DorntmJ mouse N j -Asa After Anttoe b Doob. TUs 
OMOM AmI to ladez of i tod *u the brfcrt otmntl b 
ouf tenet X6 

stitut^ an exceeding) dehcate btolofdcal 
test for the presei>ce of the bormooe or bor 
mones of this glud It b not withio the 
provutce of this paper to dbcuu tbe lo called 
duaJity of the artterior tobe leortion or the 
possibility u saggcited by PhTUpp and others 
thit the hormone present in the unoe of 
pregnant women u in reality a placenta] 
hormone Stiidle# have been earned out by 
Fnedman \Volfe and others on the relation 
ship betweto the hypophysis and ovulation 
In all these InvesUgations it has been re 
peatedl) demonstrated that the anterior lobe 
possesses a very powerful capacity to stimu 
late tbe producoon of lutein tU^ In the 
ovary under a variety of conditions. All of 
the studies which have been directed toward 
the solution of this particular probiem have 
strongly supported the concept of a relation 
ship existing be t we en the anterior lobe and 
the corpus lutcom. 

Tbe consideratloQs Just outlined lead to Uk 
assumption that there Is probably some pecu 
Uarity in the state of pregnancy which In 
creases the capaaty of the antenor lobe of 
the hjTJophyais to stimulate tbe ovary and 
more especially the corpus luteum It was on 


this assumption that the experiments irported 
here were Inaugurated and since it b obvi^ 
that the nUcenta is the roost chamctenstic 
and pertinent structure developed during 
pregnancy it seemed probable that it would 
have some spcafic action on the anterior lobe 
The same line of reasoning induded the po»- 
sibllUy of tbe controlling factor being de^ual 
tlsaue or the fetus itself The former was 
thought to be unimportant since the ciperi 
menu of Loeb had demonstrated that the 
presence of cxpenmcntalJy produced pliceoto- 
mata was insufficient to rnaintaln corpus 
lutenm in a sute comparable to tbe corpus 
lutcam of pregnancy The rtle of tbe fetus u 
easily czcludi^ as a source of the unl.Down 
secretion by tbe consideration of bydatidiform 
mole and cbono-eptthchoma. In these in 
leresting conthlions the eodociioe activities 
of pregnancy art maintained after the fetus 
bat been expelled from tbe body 
The CBpabOJty of the piacenta to produce 
a bonnoDC was nrst fUDgested by Halbim who 
from chnical observaUoDS, reasoned that the 
placeota was a gland of Internal secretron In 
the following year Lane'Claypoo and Star 
ling made a aqueous extract from pla 
centa and fetus and found that this extract 
had a definite effect on the mammary giand. 
Later extracts potent in the estrus producing 
bonnone were made by Hermann Iicovesco 
Frank Allen and Dols) and many otbera 
Tbe estrus producing substance furnished 
by tbe placenta has been studied citenilveiv 
and it has been shown that this substance U 
amilar lo tbe bonnone of tbe ovarian follicle 
In the hiologiciil reactions which It produces- 
In 19J0 Hirose demonstrated that the Intia 
pentonenl injections of placenta produced 
marked In tbe ovaries of rabbits. 

Tbe Increase In number and rise of tbe cor 
pora lutea was especially noteworthy These 
changes were obtained with fresh placcntai 
but were not obtained with tbe etba or ace- 
tone extract!. He also found that this effect 
was obtained only from placenta; of the first 
half of pregnancy Hirose s paper has not 
been available to us in tbe original the In 
formation here given was obtained from tbe 
paper by ilurata and Adathl who have con 
finned and extended Hirose s experiments. 
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Tbc} found that jf the animals had been 
prewiwU thc\ could not produce an 

enbrgement of the uterus b> placental ct 
tracts, and concluded that the estnn content 
of placental matcnal was rwt responsible for 
the change but rather that the placental ma 
tcrlal had In some waN influenced the o\-arv 
to increase its production of estnn 
ZondeV and ^Vschheim In addition to thur 
discovery of the o\*ar) stimulating hormone 
in the blood and unne of prcjniunt women 
found that impbnts of small amounts of 
placental tissue produced a somewhat similar 
action W'lcsncr prc7>are<) an citrart from 
human placenta b\ extracting it with sulpho- 
saholicaad which contained a conddcrabic 
amount of the o\’an stimulating hormone 
and also some growth hormone 
In considenng the c\adcncc pre<cn(ed it 
was felt that the mechanism for the moinu 
nance of h>TX)ph\’5cal actmt) must reside in 
the pbcenta, the secretion of the placenta 
stimulating the hj'pophj'sis and that of the 
hj'pophj'sis m turn stimulating the o\*ar> 
\Mth thb thought in mind Durch and Cun 
mn^iam earned out a khcs of experiments 
which were reported in a prc^^ous paper in 
1930 These expenments were conducted os 
follows A commercial alcoholic extract of 
pbcenta was obtained and this matcnal was 
injected into a senes of spajed rats These 
rats Were later killed and the hv'poph>“8C3 re 
nio\Td and transplanted into the sut^lanc 
ous tissues of infantile mice The mice were 
giv'en two transplants, each consisting of the 
entire antenor lobe from a rat which had 
been treated as already outlined These mice 
sacnficcd on the fourth day and the 
genital tracts studied A series of control ex 
penments were also earned out These con 
*bted of mice into which hypophyses of 
spayed rats which had not been injected with 
the extract were transplanted In these ex 
penments it was found that the size of the 
o>’ane3 m the animals of the experimental 
group were approximately three time® brger 
than those of the control animals These ex 
penments are being reported in detail m this 
paper (see Tables I 13 and EH) The extract 
which was used was obtained in several ship- 
ments, The estnn content was carefully 



standardized as at that time estnn was con 
sidcrcd to be the most important of the ^'an 
ous substances known to be present m the 
pbcenta This extract was prepared by al 
oobolic extraction of fresh human placenta 
and as it was in the cxpcnmental stage there 
^ras v)mc \Tination in the method of prepara 
tion which howc\*er did not differ in the 
fundamental use of alcohol os a prcliminan, 
soh'cnt The xTination m the method used in 
preparing the extracts ma^ account for the 
marked \’arbtion which we obtained m the 
indmdual animals in this senes of expen 
ments Krnul has approached the problem 
from much the same viewpoint as our owti 
He employed the histology of the o\*ary as a 
measure of the actl\nty of the antenor lobe 
He concludes that the follicular growth of 
animals recciMng hypophyses from donor am 
mols previously treated with folHcuHn or pb 
centa extract is vanable but sometimes in 
creased 

Following our report, it wtis shown by 
Leonard, Meyer, and Hlsaw that the o\’ary 
sUmubting capacity of the antenor hypophy 
ns was dlminiahed by repeated injections 0/ 
estrin over a long penod of time. Kundc, 
d Amour, Gu5ta\’son, and Carlson obtained 
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the estrm bonnooe from the once of pregoaot 
tromen and mjected Uui diBy into UBmature 
dogi over t ^od of 6 to 17 wetki. Tbej 
found that Ue amerkn* kibei of these do(^ 
wTTT much smaHer than tbo« of rwrmal 
and that the ovaries were also tmaBer than 
normaJ These eipcrimenu Indicate very 
cleariy that estrin could not have been the 
material that produced the changes which we 
observed in our prevkmi caperimenta. It ts 
to be noted here that we could not determine 
the nature of the methanittn Involved and 
at stated in our paper ‘the atimaUting effect 
produced on the antenor lobe was Inoeased 
by an extract of placenta which contained a 
high concentratioD of c*tnn The crperi 
ments referred to have clearly demonstrated 
that estrin could not have been the responsfbie 
agent in our previoos citneta.* 

In igjo there appeared a aeries of studies 
by CoU^ Cs 6 7) on the placenta, whfch 
offered a wnoOy new line of approach and 
interpretation for the work whhi we have 
reler^ to CoHIp has extended the studies 
of Wlesner and has, by means of alcohol, 
acetone and ether cxtiactioia, obtaiijed three 

Sm itemimo, ] Am %L fm w irTi, Ht-cM7 
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fractions which are relatively speafic In char 
acter The origmal extraction was made with 
actlone Alter concentration and removal of 
the acetone la rccuo be subdivided his £rac 
tions according to their solubilities In alcobob 
ether and water One fraction which be ol>- 
taioed contained estnn. The second be has 
called the anterror pituitajy*Uke substana 
and has found that lU actKin U biologically 
auniiar to the ovary stimulating hormone 
which U found in the nnne of the pregnant 
and in the substance of the anterior lobe of 
the bypophyida. His third fraction he has 
called ‘^enunenin " Thli substance has an 
olrogeruc action which u not interfered with 
by the rcnxiva] of the hypophyiia. Evans, 
Meyer and Simpson have shc^ that the 
urfne of pregnant women cootains a substance 
which a^vates the hypophysfa m regard to 
Its ovary stimulating capacity This sub- 
stance they have designated as “prolan," 
after Zondek and Aschhehn. It la possible 
that fhi^ is the lubstance which was the active 
principle in our original extracts. It seems 
from the experiment! which we are reporting 
in the second part of this paper that ocr 
original hypothiesli of placental stimulation 
of the hj7»phyais Is correct and that the 
active agent is either wnrrH^nin or the sub- 
itance resembling that from the antenor pi 
tuftary or a combination of o» or 

both these with estrin. 

HB5T pv»TTa OP ncpaLOCEwra 
AD of the tahiei arc arranged in the tame 
fashion and therefore a general statement 
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regarding the data included in them seems 
advisable The ovancs were tuved in a umferm 
manner dehjdratcd and embedded as care 
full) as possible and scnall> sectioned at 
seven microns The largest section \ras meas- 
ured bj a micrometer evepiecc which had 
been standardized against a microraeter slide 
and the number of sections obtained from 
each ovai> counted and mullipbcd b> seven 
m this manner three dimensions of the ovar> 
were obtained which when multiplied to- 
gether, gave the indes This index is not 
an accurate measure of size but we fed that 
it IS more accurate for purposes of comparison 
than any other method which we have tned 
It Is our behef that an index obtained in the 
fashion outlined gives a vrrv ddlcatc measure 
for comparison of these small masses of tissue 
In the tables which indude animals that 
hav’C receivTd transplants of h>’poph>'sc5 from 
donor rats we havi; mduded certain addi 
twnal data It was assumed that the average 
VFCight of the rats would indicate, at least to 
some extent the amount of h>’poph>'Scal tis- 
sue transplanted It did not seem wise to 
^gh the mdividual hypoph>'scs because of 
the added exposure to possible infections. It 
IS not legitimate to assume that the volume 
or mass of the hypophysis will bear on accu 
rate ratio to the total weight of the animal 
but It seemed probable that there would be 
a suffiaently definite relationship for these 



n< 5 IlKilocTaplj irf c^prnroenUt •nlmal No 40-Sj'' 
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weights to be of vime significance Me have 
also included the number of davs transpinng 
between the spavnng of the donor rats and thi 
uUluation of ihdr favTiophN scs for transplants 
As will be seen in the discussion of the ex 
pcnmcnls this inten’al Fccms to be of con 
siderable importance In the animals of the 
earlier experimental »^nes which received m 
jccltons of commercial extract of placenta 
the units of cstnn presrnt in the placental 
c-xtract were determined ond ore listed as 
total number of rat units received b> the 
donor rat dunng the course of the expenment 
In Table I (<n Figs i ami 6) we have 
presented a senes of normal immature mice 
as a basic measurement for the cfTccts pro- 
duced m the vanous c.xpcnmcntal groups of 
animals In examining Table I it is obvious 
that the avTrage sue of ovanes of normal im 
mature mice as indicated b> the index is 
less than i It is unnecessan at this point to 
desenbe in detail the histological charactens- 
lics of these ovanes as the small Immature 
folbdcs moderate amount of stroma small 
bursa and uniform laeV of vascular injection 
are pcrfectl> well known In Table II (see 
Figs 2 and 7) the control experiments for 
the first senes arc givxn There were fifteen 
of these animals in which the indices vaned 
from 8 (which is the onl> animal in the entire 
group with an inde.x below i) to 7 2 with an 
average of 2 9 The sue of the ovanes of the 
control animals have m no smgle expenment 
ever been less than the average for the senes 
of normal animals In other words m all of 
the animals reported in the control as well as 
in the expenmental group there 15 definite 
evidence of h)'poph>’s^ effect Of the con 
trol animals only three had an Index abov*e 
four These animals received hj-pophj’ses 
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from r&tB whose twined 138 grams 

There was In the grotip of donor rau do van* 
tion of very marked character and nothing 
which could account for the fact that three 
of the controls were markedly out of line in 
regard to the Index As a matter of fact 
the donor rats for mouse 3J averaged 131 
grams In weiAt, which was very close to the 
average weight of the «mtire grour) Twenty 
one day* was the average len^ of time which 
elapsed between the date of spaying and the 
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transplantation of the hypophyses. The maxi 
mum variation was 3 days, which cannot be 
considered of great importance. 

There were 35 eipen mental anlmaR in the 
tuat eeries (see Figa. 3 4 5 ^ and 9) these 
are Induded in Table IIJ We have divided 
(bese animals mto sub-tables (A, B C D E) 
10 terms of the batch of material used for 
Injecting the donor rats. Thu has been done 
because careful studv of the data indicates 
thwi a greater slmllanty emsU between mtm- 
bersot these different groups than between the 
members of Hliudmilar groups. In other words, 
It u probable ibnl the amount of the psrtico- 
lar irimnlatlng substance concerned In the 
effects described varied considerably from 
batch to batch the estnn content, however 
remained remarkably constant. 

In amsidering the cipenmeiital animali of 
this earlier group certain factors become very 


TABLE me — TIEET 8EEIE8. 
PLACENTAL EXTRACT BATCH m 



KXINGLFR, BURCH CUNNINGHAM HMWlI\SKv\I ACTIVm PK^^NANC^ i43 



1 ifi 9 n« lo He If 


JIk 9 - rbotwnk fTj yt j ph oi KttloO of o\ir) of erpen Ilg ii Pbolorakropraph of wettoa of o»-*r) of ct 
menUl mcniK No, 49-HjR. Note the lirjre Iwna. prrimmtU mou>^ \o a Kcmxl Kric^ (ether «lnict »r»» 

Flft 10. ‘^ertbn of Qvar> cunlruf ft»oo*e 15 »ecnod«Tir» ovd bi thi* rrperljneat' 


dear In the tirst place there v.a*, a wnlc 
\’anation in the ate of the o\anc4 obtained 
the smallest o\'ar> tn this senes had an index 
of a 5 and the largest o\*an an index of 10 
Such a \'anation as this ivould be remarkable 
in experiments of a more standardised char 
acter but the number of factora in\‘oKcd m 
this experiment wtis so great that anj spcafic 
control was almost impossible Of the factors 
which we arc capable of rccognitmg «omc of 
them ha^e been controlled b> the nature of 
the expenment It is known for example 
that castration augments the C 3 paat> of the 
hjpophysis to ofTect the ovar> W c arc not 
aware of an> inv'cstigations which ha\c nc 
curatdj determined differences in the effect 
produced following \anation 5 in the penod 
between castration and the implantation of 
the hypoph>’scal tissue into other animals, 
however the difference in this group of ex 
penments could not possibly have been due 
to variations in the tunc The largest ovancs 
were not invanably from mice whose rat 
donors had been spayed over the longest 
period of tune although there is a slight 


lendenev toward an increase in size inddtnt 
to greater length of inlcmils Kxpcnmcnls 
19 20, 21 36 and 37 had 19 dav intervals, 
in these cxTxnmcnls the average index was 
9 I Lxpenments 28 29 30 31, and 32 all 
had 15 daj intervals in these animals the 
average index was 39 On the other hand 
the intemds in the remainder of the experi 
ments VTcre 16 17 or 18 tlaj-s and the indict 
in these expenments vnned over a w’ide range 
(2 5 to 16 7) It wtiuld seem legitimate, there 
fore to conclude that the time between cas- 
tration and implantation was a factor but 
that the difference of 2 or 3 daj-s (the maxi 
mum difference In these expenments) was 
insu/fiacnt to explain all of the changes noted 
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Tbe amounts of hypophyseal tissue which The pelvic viscera (with the exception of 
were implanted could of anirae easQj be a thco\‘anc»)fromth«eonlmaliwererelaUvd) 
factor of importaDce. The hj-pophyies were uniform histoiogicaIl> The uten and tub« 
not wdgbed or measured Inmvidoally but ln\'inablv showed marked effects of hypiy 
the relation of the weight of the donor rals pbyscal stimulation The uterine epithelium 
to the amount of change observed In the re- was tail showed manv mitoees and some 
apient mice was noted ^ e may assume that tendenc) toward psew^ratlhcation The 
those animals showing an mdci above 10 ovmnea were more ixriable in many there 
could be considered as a maximum group were large "tw* of lutehi tissue and many 
There were 4 of these animals showing an dearly defined corpora There were also many 
average index of 15 the average weight of the large foUidea, of which a considciable pro- 
donor rats of these animals was 150 grams. porOon contained blood An effort was niade 
In the next group animals showing mdices to correlate the amount of lutein liasoe with 
between 7 and 10 the weight of the donor the number of enlarged foUJdes, this was not 
rats was found to be 104 grams Grouping found to be pcsrible in that the ratio of cor 
together all the animals having indices smaller poni lalea to foiUdea varied enormously In 
than 7 the average wdght was found to be some o\ane* there was a predominance of 
lyogramv TTie larger In^cci were therefore corpora lutca^ and In others of foUldes m 
dcfinltdy connected with the heavier anhnnis, general the impreasjon was gained that In 
but the ratw of increase n the wdght of the dividual masses of lutein tissue predominated 
rats is exceedingly small os compared with slightly o\Tr the total number of folHdej It 
the ratio of increase In the slxe of the ovaries was Interesting to note bo a e ver that in none 
of the mice. Furthermore there are many of the ovaries was there an opproximatcly 
individual exceptkms to this average as, for ^ual inoraae In follides and corpora luteo, 
example experiment 19 which had the laigest Either the corpora lutes or the follides defi 
Index but which had next to the lowest rat nltd} predominated. The blood vessels were 
we.ght (101 grama) ai Its factor while expen marke^y Iniected in c\'CT> case and in many 
ment 4(5 with an index of 16 7 which la the Instances the buns were miriedly distended 
next largest index in the group had 194 grams writh fluid (Figs. 3 and 9) In a few instances 
as an average weight of rat uonori blood was seen in these diatended burse Cha 
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^■crc found in the tubes in considerable num 
bers and vrcrc also seen cmbcddc<I in mosses 
of lutein tissue and In blocnl filletl follicles 
There ^^as no particular correlation found be 
tween the siie of the o^a^\ and the rclali\c 
amounts of lutein tissue and follicles One of 
the largest o\Tincs obtainetl consisted almost 
entirel) of lutein tissue ^hllc another of the 
larger o\*ancs consistcil largclj of graafian 
folhdes This was found to be cquall> true 
of those o\*anes haMng smaller intliccs After 
consideration of the results obtained in 
this group of expcnmenls it docs not wm 
possible to dctcrmini. anj spealic liberation 
of a particular hormone b\ the h>'poph>' 5 is 

SECONT) SERIES OF FXrEIUimXTS 
Wlien it became obvaous from the studies 
of Leonard Mcj*cr and Ilisaw that cslnn 
could not be the factor in\oUcd in our ex 
penments it seemed advaisablc to repeat them 
m order to determine vshether there could 
ha\*c been some error in our procedure or 
whether the agent causing the changes ob 
Bci^*cd could be some other placental factor 
It was considered os more important to ob 
tain a definite separation of the cstrus pro- 
ducing hormone than to attempt to isolate 
all three of ColUp s fractions inasmuch as we 
had no assurance as to ^hich of these (or 
perhaps some other substance) might be the 
specific material ln^•ol\cd in produang the 
results alrcad> desenbed It was our object 
to control our onginal CTpcnracnts in a smgic 
senes of new expenraents and to determine 
in addition if, by this method could 
obtain a depression of the o\Tir> stimulating 
capaaty of the hj'pophj’sis by cstnn similar 
to that found by Lwnarf hlc>er andllisaw 
These cipenments have accomplished both 
purposes. We found that animals injected 
with the fraction containing cstrin showed 
less ovary stimulating material m thar 
hypophyses than did control ammols and 
fliao that the alcoholic extract contomed soriie 
substance or substances which morkedlj^ m 
creases the capaaty of the hypophysis to 
stimulate the ovary 

These experiments have been earned out 
by one of us (Klmglcr) and because of certain 
difficulties, have diflered in minor ways from 


the original senes in the manner of their 
execution The donor rats were much larger 
and the intci^Til between 5pa>'ing and Irans 
planting was longer than in our onginal ex 
periments It is therefore impossible to 
compare quantitative!) the results obtained 
with those of the earlier group 

All of the extracts uscil were prepared from 
fresh human placenta. The method of prepa 
ration consisted of repeated extractions in 95 
per cent alcohol of fmcl> pulped placenta 
under rcducetl pressure at room temperature 
and m on aad mahum Following each addi 
tion of alcohol the matenal vras filtered Ten 
volumes of alcohol were used with each ex 
traction the material was then concentrated 
and all the alcohol removed The remaining 
matcnal constituted our crude extract In 
prepanng the extract containing cstnn enough 
distilled water was added to the crude extract 
to permit of extraction of the bpoids b> ether 
The ether soluble matcnal contained the cs 
trin and the remaining extract contained the 
alcohol soluble matcnal I ther extraction was 
repealed eight times following which all of 
the ether was removed under r^uced pressure 
at room temperature 

Slxt) adult female rats were spajed and 
about 3 weeks following the operation were 
divided into four groups, one group recaved 
crude extract one the ether extract contain 
ing cstnn one the alcohol soluble fraction 
and one group vros used as a control (spajed 
but not injected) The injections were made 
subculancousl) twice dail> for 6 da >3 at the 
end of which lime the animals were killed and 
their hypoph>*scs, in the intact state were 
implanted subcutaneously into infantile fe 
male mice Each mouse received tw 0 h)poph 
yses These were implanted on successive 
daj-a The mice were sacrificed on the fourth 
day and their genital organs examined The 
vaginas were open in each case and the uten 
were enlarged reddened and injected 

In conadenng the averages presented m 
Tables IV V, VI and VII, one secs that the 
indices of the entire group of animals mcluded 
m the second senes are larger than those m 
the first scries This m crease is proportion 
ately larger throughout the group and can 
be dearly demonstrated by comparing the 2 9 
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average ihown In Table II with the 5 9 ihown 
in Table IV and the 7 8 average of Table HI F 
to the 15 J avenge of Table VII In examin- 
ing tieae tUfferencea we are forced to inter 
pret them as probably resulting from two 
factors (i) the greater avenge wdgbt of the 
rats used as donors and (3) the longer penod 
of tune tianimrlng between the date of cas- 
trabon and the tune at which the rata were 
samheed In examining these expertmeotj 
somewhat more hi detail it is Interestmg to 
note that the indices 0! the control sene* were 
conndeiably larger than those of the anunals 
which had recaved the ether extract featno) 
One might be inclined to preiame that the 
difference of 6 da>'S in tlM interval between 
ipaying and implutation would be In favor 
of a snoaHer lixe of ovary in the ether cxtnct 
groop Bnt thti ibould be compensated for 
at least m part by the alightly greater average 
weight of the rat donors. IVe should there 
fore, be able to awume that the control aeries 
Is adequate in tM* connection and that the 
actual difference m ovary Index between 5 9 
and 3 7 represents the ipedffc Inhibitory el 
feet wnlch was produced upon the antenor 
hypophysis by tne Injection of estrin (ether 
extract) These resufta are In accord with 
the findmgi of Leonard Meyer and Hisaw 
and Kunde. d Amour Gustavsoo and Carlson 
The ovaries of the control animals contained 
corpora lutea and folbclcs In about equal pro- 
portions. Some of the folhdes were quite 
large, and a few contained blood The ovaries 
of tltt arumali which received the ether ex 
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tract contained a few corpora lutea, a few 
blood filled foUldes and a larger number of 
foOidea which did not contain blood The 
latter varied consldersbly in sue some bong 
<^te large (Rg n) In Table VI we have 
uated the five animals which reedved the 
alcoholic extract These 5 animals showed 
an avrrage index ol 6 9 with extremes of 3 3 
and 9 6 These indices are somewhat larger 
than those of the controls but not so mark 
edly so as was found In the ongirud series of 
experimenU, with which they cannot how 
ever be directly compered. On the other 
band when compered with the animals tabu- 
lated In Table V (ether extract) it Is »«n 
that the avcri« Index Is almost d^hle whkh 
obviously iodlates a marked drvTrgence In 
the effects produced by the ether and tlc^ 
hohe extracts. The Initological changes In 
the ovancs of the animals which had been 
given the akobolic extract consisted of an 
iocreaie In both corpora lutea and folllde^ 
the latter slightly predomfnsting The fol- 
Udes were moderate m tire and compaiali^y 
regular A few were filled with blood 
corpora lutea were usually distinctly octHned 
When one conaideri the five an im a l s fn- 
cloded In Table VET which received trans- 
plants from rats previously injected with 

crude extract it Is obvious that a more marked 
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effect was nroduced It is possible that this 
exaggerated effect tntis m part due to the 
slightl> increased penod between the spajang 
of the rats and the implantation of the 
h}'poph>‘sc3 It docs not seem probable how 
e\*cr, that this factor could account for the 
tremendous increase ^\hlch was found The 
differences between the animals injected with 
the alcoholic and crude extrarts must ha\c 
been due to a failure to removx all of the 
acti\c substance bj our chemical extraction 
or to some sNucrgislic action of the substances 
present in tfic crude extract Further expen 
ments ore under wa> at the present lime 
with iraprONcd methods of extraction to dc 
termme which of these possible explanations 
can be definltclj substantiated These ex 
penments arc not howowr needeil to cstab 
lish the pnmar) point of the presence in the 
placenta of some substance which Increases 
the capaatj of the antenor h>'popb)'si5 to 
stimulate the ontu^ 

The ON*ancs of the animals of the crude ex 
tract group differed marlcdl) from all the 
others of the second senes In 4 of the animals 
there was a marked predomuiancc of lutein 
tissue some of which was m discrete mosses, 
while some Nvas more diffuse and suggested 
lutanization of unruptured follicles The fifth 
animal (No 30) showed 0 \xry large number 
of follicles whlcdi ^cre quite c\cn in sue and 
most of which did not contain blood (Fig 14) 
In mouse No 16 one ovTiry consisted almost 
entirel> of lutein tissue while the other had 
about the same number of follicles as corpora 
lutea. In animals Nos. 17 and tg there ^tis a 
marked predominance of lutein tissue there 
bemg at least three or four times as many cor 
pora as there were follicles. In ammal No 18 
the number of corpora lutea was about double 
that of folhcles. In general therefore it is 
dear that the amount of lutein tissue pre 
dominated over the number of follicles, except 
m the one of the five eipcnments, in which 
there was on almost complete absence of 
corpora, 

DEDUCTIONS 

The experiments outlined have dearly dem 
onstrated that the ovary stimulating proper 
ties of the anterior hypophysis can be m 
creased by a placental extract, which probably 


contained all three of Colbp’s fractions, while 
cstnn, one of the components of the crude 
c.xtract, definUcl\ depresses the h\’poph\'»is 
It Is obxious that the stimulation ma) be the 
effect of the antenor pituitary like substance 
alone or it ma> be the effect of cmmcnln and 
cstrin In combination with each other or in 
ccmblnation with the antenor pituitary like 
substance There is of course alwaj^s a possi 
bilitj that the effect obsened was produced 
by some entirely new substance although this 
seems unhkcU , and it is not at present con 
ndertd necessary to explain our results. The 
possibility that there arc in the placenta two 
substances haWng a diametrically opposite 
action on the anterior lobe raises Inc question 
of a possible balance of these opposing forces 
under normal conditions The proper under 
standing of this balance is full of interesting 
possibilities 

One must also consider the question of the 
reaction shown by these expenments in terms 
of the normal ammal The remo\-aJ of the 
o\*anc» was carried out m order to eliminate 
the csiral cyxle and thereby standardize the 
animals but it is entirely possible that the 
presence of these organs intact ma\ furnish 
some additional mechanism which would 
modify the effects of these extracts on the 
hypophysis One fact which must be remem 
bered is that, m spayxd animals, there is a 
storage of sccTclion in the hypophysis which 
docs not take place in the normal animal It 
is entirely possible that, m our eipcnraenls, 
modification of this mechanism has been 
produced 


BIBLIOGRAPirV 

I ksd IDout E. A- Tl>c lodoctlon of t 

ioomOx mature cooditkn in inunaton femtla by 
Injectko of tl* ovarian foWentar bonnoDc. Am. 

J PlmloL 19U, Wi, 577-5*8. 

» Allot W St., and Como, G rbyjkiioty trf tbe 
carrpoa hjteum. III Normal jTOwtb aod hnpIanU 
Udo o< embryo* after very early ablation of the 
orariea, onder the Inflocuce of extract* of the corrpQ* 
loteom. Am. J PhytioL 19*9, ImviU, jeo-uh. 
j. Boon* P and Ai»czL, P Recherche* *nr Itslm 
^(hiarpgftaiuMtl/ L Sor U ditenninfBne 

de la prtparatloo del nt£rti» 4 la fixation de 1 oenf. 
J de phyrioL et de path, gtn, 1910, jii j-,6. 

4. Bokh j C., and CcrxJfivaiuu R, s Effect of 
placental trtracta 00 oratun ftlmulating propertlea 
of antenor hypoohyri*. Pnx. See Expo BloL * 
Med. 1930, iivfl, 331-33*. 



148 


SURGERY GYNECOLOGY AND OBSTETRICS 


Qttjit J B Fcutbcf obaemdctu oo u awtry 
itfrnnlittnt hormccw of tho phctBtt. Cundtui iL 
Am. 19ft xxll, T«>-n 4 - 

6. Idem. Sa bcmi>ma ot tbe feiMle. r.»n»ift«n M 
Am Jt 1530, iiH, tiMti- 

7 CoiiD> J B-, Tffoioow D Btcrvra, J S. I-., 
ilcPnliL, IL K., ud WuUAitsov J £. iWentu 
hcnaooei. Am. J Pli7ikJ.Limt xcvU, 513. 

A Coma, G. W., tnd Aiimi, W ^ PfankikiK7 d 
tb* coitjm la teem n Predoetioo oc t 

nterinc fMctlan hj extruU at cupcu kit«ci& 
Am. J PbTiM 19*9, Lnrrll 

0 Dcrnxon., 6^ uxi Rjiuois CL Sor la rmlatkma 

tnncTWiifOa dn corpt ^uma irec 1 oUntt Mt 
fnvid*. m £t>ti mcLfif i d* 1 otfarti dn b 
mfaao taM< dfvma pfaua d* b pbiodm pi^ 
KTtrmqu*. Cooipt. rad. Soc. de UoL, 1909, Url, 

10 Evam, U. Urm, E., fcad SacPCOM U. E. 
Rdadcm ol pioltfl to uterior byoaphyteti bor 
moort Ptoc. Soc. £xp«f BioL Je t(ed-i igji 
rmii, a 4 j-a 47 

1 FiACxxm, L. DU Ftmetloa da Corpta fatMA 

Arch f GvDuk., looj txrlU, 434-545. 

la Fiajtk, R. T Tbt FtfriU 3a Kocbmoa. Sprisc 
field, llllrwU Chi rig C Thomu, igip. 

13 FiJZtaAJf LI- H. Hmocnl mecbiiAbmi i‘i‘»pr^pp,#it 
m <mktloa In tba nb^ E&docrtnaloor tgjo, 
rlT 3 *S-jj6 - 

14. Hauav j DU iBiKM S ee ntUo vrm Outom ood 
Pkosta and Cbm B«d«rax{ bnr dU Ftmcda 
der LUkbdraM- Arcb. ( Crmcb igof terr 
144 - 441 . 

jj nauuMV £. Oeber saa WbbMa* Sobattat ba 
Eicntocbe wtwI u da Lf*^**^f^* L 

Gebomb. a Oreuak (9 < xQ, i 4S 

6 Him Klokj FDlmba.fauxl mmU, 9M, rri 

r IkOTEifo,!! LaUpo&Ua Pnaar cUd 911. ro, 

i Certain aew nbaerraliooi <ra tba aetkn 

of tbe aatedor pitultxij Am J Otiat k Oyate 
9J1 xxi, *91 319 

19. KcrXDi, LI LI D Amrx, F EL CXmarKW R. O., 
and C-AitJrtM A J Fjfart of aatrtn loUctkna on 
repnjdoctire orfau, hTpcfabraU, LUne}' adraaia. 


tbyrold and Uood vaacokr ijitem. Fmc Soc 
Ejper BW. k lied 1930, mVin, ii»-ii3. 

MX LAJa^liATKw J EL and Snatuaj, E. U. Aa ex 
parlfflcntal aQqiib7 bto tbe lactwi vbkb detmdba 
tba fTwtb and adMty at tba umnimaiTr 
Pr^ Rot Soc Load B_ 1906. Uxrfl, 505 311. 

•t. Lrojux^ 3. L., llrm, R. K., tod Hbaw F L 
Tba iflect ot ootrin 00 daretopro ea t ot tbe ortir 
la tamtuir famala rata EndoertaoUf^r 1951 
XT I 7 -*t_ 

la Loo, L. Tba meebanba ot tba icTaal ejefe vtib 
iptciMl rrfgea cB to tba corpai tstemn. An. J 
Anat, 19JC xxxH, 305 343 

13. Idem Tbe reactUn et tba corpos kiteva, vhb e 
parlmcstai pe^octioo cd tba matenial pUcata, 
and tba mcebaaiam et tba aexBml cjrdla la tba 
female lied. Rec 191a, lixrll, loBj- 

UC7 

a^. Tdoa. Tbe cfTecU 0^ byat erectemy cc tbe lyitXB 
of MX oryaaa, aad on tba petWOdtr of tba Kxxal 
cyda la tbe (obKa pff. Aat J Iliyidol., 1917 
Imlfl, aoi-aiJ. 

15. lloaAta, XL, aad AiuHia K. Dabcr dla Iramtficba 
Cnenfaaf da Corpns hiteam iluiib lojaltka da 
ETaiaritaaQbataaa ana frwbca Schwanf er a cbi fta- 
rmnaifn. ZUebr f Gabuitab. 0. Oyaaek., i9aS, 
*1^ 43 71 

ad. Pjeutt c nypophyieovojdefUppen oad Haceata. 
Zefitraltj, f OyMtk., 1970, Ur 45 ^ 444 . 

*7 Sim F and Eitlk, II t ExpotaanUJ evidoa 
nfardiaf tba rfiU ot tba aalenor pfaltuy la tbt 
derelcfwfit aad ra(vbtien of tba (eoltal lyitca 
Am.J Aaab ] 9 r 7 al, 

aS. nmna, BP CU tba Kpantkn of tbe bneak 
bomou Im '■« Edlaborfb IL J 

19139 OTTfl, 7 j- 8 c 

ap WoLn, T M (Swtkn ta tba preimit taUft 
Aaet Ueconl, loyt xUx, t9t-.j97 

30. Zoxan, B., and ^atannenr, 1 Hypoebyteanada 
Uppan nw Qrarbua. Beilebuiifea dtf eadokilaea 
Droeaca nii Oradalfoabtioc Artb f Gyaaak., 
19x7 mr, t-45. 

It. Ideal. Dae Doanoa d« HypophyaeiveadadafprtiJ. 
f Tcatobjebt mm Kacbim dM fTormn na On. 
Uebnadu- 1917 rl, a45-a5a 



CLOCK FALLACY OF CIIFMIGXL STERILIZATIOV OF CATGUT SUTURl^ 149 


THE F/\LL\CT OF CHEMICAL STERILIZATION 01 SURGICAl 
CATGUT SUTURES 

W rm Pabticula* Reftbz. cl to tm: Use or CorPER Salts, pErrERiiivr Oil, \vn MrRCUR\ 
RAmi<nKLF\ CLOCK MD^FACP Ncflr\o«: 


T here are tu*© pnndpal raethoda in 
use todaj for lubjccting catgut sutures 
to sterilization one is with heat and 
the other is ?.ith chemicals Tlic pnmar) 
object of this research work utis to determine 
whether an} of the chemical compounds 
which are on the market or which are other 
wise amiable will exhibit rchablc and elTcc 
U\e bactcnadal properties when used for 
sterilizing surgical catgut EfTiacnt gcrml 
cidal action is claimed or has been demon 
stxated for man> chemical compounds ^ihen 
used for sairious surgical medical or iabom 
tor> purposes Hence the initial studies In 
tWs ln\*cstigation were conlincd to the stcri 
lidog action of such compounds on catgut 
but as the work progressed man> other chcmi 
cal compounds were included m the stud) 
Conlammotcd ajnmcrctal calptt sutures 
The chemical method 0/ sterilization hoi been 
given, ppciabl) a more cxtensiw tnal in 
German) than elsewhere And >et knorr 
found in his in\'e3tJgations during a 4 )car 
period of bacteriological examination of ongi 
nal packages of catgut obtained from com 
meraal sources or from clinics or from 
ph>’siaans, that at least 80 per cent did not 
meet the ofliaall) established requirements 
for aterih^ both pathogenic and non patho- 
genic bacteria being found m the sutures. In 
England, Bulloch purchased and examined 
bactenologicall) 77 sutures manufactured by 
8 different makers Of these, he found 58 
*nturca or more than 75 per cent to be m 
fccled with living bacteria. In this country, 
Mcleney and Cbatfield made a 3 year study 
of the sterility of catgut sutures obtained 
from surgical clmics or purchased from the 
open market throughout the country They 
found that la 5 per cent of 174 sutures ex 
Amined were contaminated with spore bcanng 
bacteria. Sutures from 10 manufacturers 
yielded no growth, while the products of 7 
finns show^ bacterial growth ranging from 


5 per cent to 67 per cent of speamens tcstcil 

Chemicals prr'tomly useii The chemical 
compounds which ha\T been uscil in an at 
tempt todcstro) the bacteria commonl) pres 
ent in raw catgut arc almost legion In 
his ln\’cstigations Maclic tried out \Tinou5 
strengths of olcohol, ghccrol chloroform oil 
of cloves, oil of cucal)'ptus phenol l)6ol 
formalin, acnllavinc, brilhinl green ciystal 
\nolct, binlodidc of mcrcur) pcrchloridc of 
mercury and silver nitrate but found them 
lacking in true germicidal properties so far as 
catgut was concerned In his review of the 
disinfecting power of numerous chemicals 
Bulloch founil that phenol, pcrchlondc of mcr 
cury bimodidc of mercury rilver compounds 
oil of juniper oil of turpentine oil of lavxn 
dcr, oil of cajeput oil of eucalyptus, formalin, 
picric add, h)7>ochloritc$, chlonn water bro- 
mine, pyoktanin, methyl blue cosln acri 
flavine, tonme add lysol tcllunum sulphur 
dioxide alcohols, ether, chloroform acetone, 
and benzine wercincfTiacntasslcnilzingagcnts 
for catgut 

Present researches on chennccl slenltMlion 
During the past years I have made an 
intensive study of the possibihly of dTectiv cly 
sterilizing ent^t by means of chemical treat 
ment In this m\ cstigatlon, I tried out a great 
many chemical substances including mcrcuro- 
chromc roercurophen, merthlolatc mclaphcn, 
potassium mercuric Iodide hcxylrcsorcinol 
tnbromrcsordnol orthophcnylphcnatc ethyl 
hydrocuprenc, tribrombclanaphlhal copper 
cymnide, copper chlonde copper sulphate 
copper sulphate plus methylene blue zinc aul 
phatc, peppermint oil oil of tea tree (Mela 
Icuca altcrnifolia), hydrogen peroxide, mala 
chitc green, pyn^um, k>ine, iodine plus po- 
tassium lo^dc myodinc, parachlormctacrc 
sol, diacctoxymercunorthoCTcsol paradilor 
phenol, and chlorthymio) ester 

Several thousand sutures treated with va 
rious strengths and combinations of these 
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chemicaU, were prepared under varioui con 
(Utkma as reganu doTBtkm of the cbemlcal 
BteriUtatlon treatment, the hydrogen Ion con 
centratlon and temperature of the solutions 
etc the chemical itcrilisation treatments 
being applied to catgut rlbbona to raw catgut 
strings, as well as to catgut artificially infected 
with a spomlatliig cultnre For controls da 
pUcate lots of the chemically sterilized sutarea 
irtTt Subjected to heat sterilizatkm. The fin 
lihed sutures were tested bactenologlcaBy by 
the method of Melcney and Chatfield (10) 

In searching the literature relating to the 
sterilization of catgut, I found that rather 
broad clalma are made for copper sulphate and 
peppermint oQ as sterilizing agents for catgut, 
I also found that these chemical agenta arc 
being used for the sterilization of catgut su- 
tures which are dauned to be sterile and which 
arc being used on an extensive scale Hence 
it seemed desirahle to coodoct saffident ei 
peruttents with these particular chemicals to 
check op the dtims made for them and to 
prove or disprove the rditbility praetJeabD 
ity and efficKocy of these chemiads as sten 
Uxing agents for catgut 
No such ciaims however were found for 
merenry compxxmds. But since wide pubbdty 
has bera given to dalms for the germiddal 
action of some of the mercury compounds now 
on the market and In view of the fact that 
many eipenmeats have been published show 
iog that these compounds exhibit true genni- 
ddtl action when nsed for laboratory surgical 
or medical purposes, I devoted considerable 
study to the sterihaiag action of these mercury 
compounds on catgut sutures. 

ileckamsm ef duinfediffn Although sev 
eral theories have bc^ advanced to explain 
the mechanism of dUmfeetkm, the mvestiga 
tions of Bancroft and Richter have demon 
itrated that all types of chemical disinfectants 
aiTect bacteria In the same maimer — by coego 
lating the colloids of the cdl. The coagulation 
depends tyon the absorption by the colloids of 
tr rfftfy nt K>^t of plhs twrtfy- FuT 

thermore they have shown that this coagula 
tlon may be of two types (i) reversible coagju 
lation which Inhibits the arfvity of bactwia 
but docs not klD them (bacteriostatic action or 
antisqub), and (s) irT t v ea dble coagulation 


which b responsihle for the death of the bac 
teria (bactencidal action or dbrnfection) 

Coppensed (oigui in Gerntany At the Um- 
verrity of Bonn in Germany von linden coo 
ducted some experiments with catgut sutures 
by aaturating them with copper salts. She 
cUimed that such treatment would com- 
pletely sterilize the sutures destroying not 
only staphylococci but also tetanus spores 
and that sutoits thus treated would keep stcr- 
Qc for weeks c\m when left exposed to alf 
and dost. In the ^funkipal Clmlcfor\\omef} 
In Stuttgart, Germany copperiied catgut pre- 
pared the VOD linden method has been 
used for one and one half years by Babch, who 
reports that the antiseptic action of coppa 
catgut has been fully demonstrate by 
exhauiti^ bacteriological investigatioa, and 
that coppenxed catgut undoubtedly kiUs not 
only the pm coed but also tetanus spores. 

Copperhedaiigufin UnUtdSiaUj Ear^fn 
1931 while examifimg sutures of vaiioos 
manufactuxm, I found upon chemical analj 
sea that the catgut sutures of three macu 
facturm in the United States contained 
appredable quanUtJea of copper Badeiio- 
I(^cal exunim tion of these ntom by the 
Meleney and Chatfidd (10) method indicated 
entire absence of growth 

In spdte of the fact that voa linden and 
Babch reported that the bactcriddal action 
of copper salts for catgut had been fully dem- 
onstrated I was not convinced that the 
American made coppenzed catgut sotores 
which I examined by the Meiency and Chat 
field method were b any sense sterile becanse 
I found that their neutraliiiiig solutioo of i 
per cent eodlum thioaulphatc and i per cent 
•odiom carbonate did not remove the copper 
aalts from the sutures. 

NntraUxing Jltiid for npp<f Accordingly 
various chemic^ neutralizing solutions were 
prepared and a study was made of thdywwer 
of removing copper salts from catgut. Finallr 
after using many chemical solutions and mak 
Jng many tests, I found thst the copper salts 
can be entirely dissolved and remo^ro from 
the catgut by nalng a special neutralizing solu 
tlon coQststing of 5 per cent ammoohnn chk>- 
nde with ^ per cent ammonium hydroxide. 
The nature of the chemical reaction Involves 
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the formation of a double salt of ammonia and 
copper Tkhlch is ^\Titcr soluble Repeated 
chemical anal>*^ of coppenzed catgut before 
and after treatment \nth this neutralising 
solution ha\‘c demonstrated that the catgut 
sutures can be cntirclj freed of copper salts 
The next step In this research stud) n*a5 thus 
apparent namelj to subject coppenzed cat 
gut to bactcnological tests in which this *pc 
aal ncutraluring solution would be cmpto>ed 
to rcmov’c the copper salts 
Baclcriolo^tcal technique Therefore catgut 
nbbons made from fresh sheep intestines un 
dcr ideal sanllarj conditions were subjected to 
the stcrQirmg action of copper salts after the 
method rccommendetl b> \'on Linden (6) 
The coppenzed catgut nbbons were then 
made into finished sutures which is ere tubed 
m cth>l alcohol Chemical anal)*scs of these 
sutures showed appreciable quantities of cop- 
per present In appl> ing bactcnological lest* 
the sutures o-crc hrat transferred osepticallv 
to tubes of sterile ammonium chlonde with 
ammonium h) draxidc and incubated 24 hours 
Then they were again osepucally transferred 
to tubes of this sterile special neutralising 
solution and again incubatrf 24 hour* so that 
the sutures thus recciscd two treatments m 
the ammonium chlonde and ammonium hj 
draxide solution Then the procedure adopted 
by Jlelcney and Chathcld (10) was follon-cd 
nhcrdn the sutures were transferred under 
aseptic technique into slenlc distilled water 
and meubated 24 hours, and then into tubes 
containing a sterile solution of i per cent so- 
dium thiosulphate and i per cent sodium car 
bonate and incubated 24 hours Finally the 
sutures were transferred aseptically into tubes 
of sterile Novy (ii) culture medium Those 
tubes which were incubated anaerobically 
were dosed with a ‘ vaspar ’ seal as used and 
recommended by Hall All culture medium 
tabes were incubated 15 days as recom 
mended by Meleney and Chatficld (10) 
Controls A complete set of controb is es- 
sential if the bact^ological test is to prove 
cfhaent and reliable Meleney and Chatficld 
attempted to surround their standard test 
with every precaution and the controls whldi 
they speofied are both important and neces- 
sary However, m addition to the controls 
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which they described I ha\c demonstrated 
that other controls arc required if the test is 
to be adequately safeguarded In applying 
thcslandanl bactcnological test to the \*anou5 
lots of sutures ciarmncd throughout this cn 
tire m\*e*tigalion I used the following three 
additional controls which I think are essen 
Ual (i) Aerobic and anaerobic tubes of cul 
lure medium were planted with lo cubic 
centimeters of each lot of distilled water and 
incubated 15 days to determine stenllty of 
the water (2) Aerobic and anaerobic tuba of 
culture medium were planted with 10 cubic 
centimeters of each lot of the neutralizing 
solutions and incubated 15 days to determine 
stcnbly of the solutions (3) Two tubes of 
culture medium, not planted with catgut but 
scaled with a layer 2 centimeters thick from 
e\Try batch made of the ' \'aspar ’ nuxture 
were incubated 15 day’s to determine stcnlity 
of the anaerobic seal 

The bactcnological tests on coppenzed cat 
gut sutures brought to light both aerobic and 
anaerobic bactcnal growth, the anaerobic 
growth appeanng as late as the thirteenth 
day , as indicated in Table I 

Arltficially infected coppert^ catgut The 
catgut, from nhich the sutures used in the 
foregoing experiment were made, represented 
the usual run of fresh sheep intesUnes from 
the abattoir Therefore, m order defimtely to 
determine the antibacterial action of copper 
salts, catgut ribbons were artificially infected 
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TABLE IL — ^AiTinCIALLY INTECTED 
COPPEBUZD CATODT 
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with a iporuIatiQg culture of Badllut Anhitlk 
and Bai^xu sporogeno Some of these rib- 
boos were not treated with any cbemlcal bat 
were iimne(iiatel> made into sutnres for oon 
troll and tubed in ethyl alcoboL These cootrol 
futures were tested bj the rtarKlard bacterio- 
logical method (to) The remaining Infected 
ribboui were treated with copper salts ac 
cording to von Linden s procesi and made 
mto fimahed futures which were tubed In 
ethyl alcohol These artificially Infected cop- 
pcrired futures were divided into two lots 
one of which was tested by the standard 
bacteriological method of SWeney and Chat 
field using their ncutrahxing solution of 
sodium thlosolpbate and sodium carbonate 
while the other lot was treated with the spedal 
neutrahxing fluid of sterDe ammoniuni chlo- 
ride and ammo nium hydroxide to remove the 
copper salts, and then was put through the 
standard bacteriological test fio) All of the 
control fatnres (arSfidally infected but not 
treated with copper salts) promptly showed 
bacterial growth. All of the artlfioaDy m 
fected copperlzed futures tested by the ftand 
aid method (lo) and with the ttandard neu- 
traliring flmd showed entire absence of 
growth but the lot of ardfidally infected coj>- 
perised futures that was treated with the 


^ledal neutralizing fluid and then was pat 
through the standard bacteriological technique 
(lo) showed anuerobic becUrial gtvrlk u Indi 
cated in Table II 

Thu cipuiment demonstrates that copper 
salts ic not sterilise catp/t but merely arrest 
bacterial growth through bacteriostatic tc 
tioo. It alM proves that sodium thJosglphate 
and sodium carbonate will not remove copper 
lalta from catgut and that if this solution be 
used as the sole neutralixing fluid falsely 
negative results will be obtained 

CoMKerciai copperiud caJeui nt/wm From 
the cjpen maiLct, I again purchased catgut 
saturcs of the three American roanofacturcn 
whose products on previous anal>‘scs had been 
ihowD to contain copper salts, "UTien ana 
lyxcd chemically the product of manufac 
turer A was found to contain o J4 per cent 
copper that of manufacturer B contained o 75 
per cent copper while the future* of manu 
factorer C contained i per cent copper 
The tubing fluids used b> Ihw manaft ctuien 
consisted of alcohol denatured with a motury 
compound. After renrtrvmg the copper ftlu 
uo<^ aseptic technique with fterile anuno- 
nlum chlonde and ammonlom hi'droiide the 
futore# were subjected to the standard bac 
tcnoJoglcal test of JIdeney and Cbatfield 
One hundred and fifty-aix copperiied c atgut 
•otures from these three manuiacturen were 
tested and of them wxre found to contain 
lixHng bacteria of the aerobic and anaerobic 
typ>e». Thoi approadroatdy a; per cent of 
these copperixed catgut suture* were non- 
ftcrilc, as indicated in Table HI 

Voo linden s copperiied cat^t was pur 
chased from manulactorer D in Gennany 
and when analjied chemlcaDj the sutures 
were found to contain ippromnatdy 3 jw 
cent copper After asepbcnllv removing the 
copper salts by means of the ammonium 
cUoade and ammonium httirciiide toluti^ 
the standard bacterioioglcal te*t was applied. 
The results showed that ig out of 36 (5J per 
cent) of the sutures contained hvmg bacteru 
(fee Table r \0 These results confirm tho« 
obtained by Wdchardt in the Erlangen Hyp 
enic Institute as reported by Mehnert- Pro- 
fessor elchardt believes that copperiied cat 
gut should be rejected becauK It lacts the 
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TADLF m— COrPERCED CATGUT SUTURES 
Amrrlc&n maQufacturcn A R and C 
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important quality of stenhty and m) %ncy.*s 
coinadc wi^ bis on this subject 
^Badcrwslafic aciion of copper \^gnati and 
Schnabel ha\ c shomi that copper salts net on 
bactena by coagulating the bacterial colloids 
an action similar to that on scrum colloids 
These in\ cstigators have demonstrated that 
copper salts, when added to a broth culture of 
Baallus cob, constitute a mechanical obstacle 
to bactcnal nctivity m that the chemical com 
pound isolates the bactena from their sur 
roundmgs and depnves them of nutntional 
support, thus preventing their multiplication 
They have also shown that the bactena may 
be reactivated by means of a neutrallxmg so- 
lution capable of re*dissolving the copper 
coagulum, which Is thus proved to be directly 
rcverrible 

From a study of the results of my researches 
on copperized catgut described m this paper, 


it is cMdcnl that when catgut sutures arc 
treated with copper salts an arrested dcixlop- 
ment of the bactena within the catgut is 
brought about through the bactcnostatic ac 
tion of the copper Apparcntlj, the copper 
salts act on the bactcnal colloid in such a 
manner that, c\cn m the presence of a suit 
able culture medium, the bactena arc dc 
pnved of their nutntional support It is 
equally evident from m> expenments that the 
rcmoi-Til of the copper salts from the catgut 
by means of on effective neutralizing fluid 
consisting of ammomum chloride and ammo- 
mum hydroxide, reactivates the bactena, so 
that, when nutritional support is provided in 
the form of a proper culture medium bactcnal 
growth occurs 

Readwn of tissues to coppenced catgut 
While the above bactenologic^ tests on cop- 
penzed catgut were m progress some plain 
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TABU n — COPPERIZED CATCTTT SUTURES 
Muk In OmMfl7 
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(uBtreatcd) catrut future* iterQued by beat 
and lome of a ffinflar we treated irlth copper 
ultf after the method of \’on Linden and aJao 
tubjccted to heat tterlluatlcra were embedded 
In ammal tiasuei for the purpoje of determln 
mg the relative degree of IrntatloD produced 
m the tisanes b) ti^ plain and by the copper 
laed sutures. Both kmeU of futures were pre* 
pared from the same batch of raw catgut b 
order to assure tmiform raw materuL 

Each of these two kinds of sutures was 
woven through the serosal la^r of a rabbit a 
stomach under aseptic technique. Four rab- 
bits were used and t^y were sacrificed at 5 
day btervali After twUng the gross patho- 
logical appearance of the rerooved stomacha, 
flluitratn'e pieces of tissue contambg the 
suture were placed b 10 per cent formalde 
hyde and histologicsl sections made and 
mounted on microscopic slides, imnplc haan- 
atozylin eosm itab as well as the fibrous 
tiasue differential stab of \*an Gieson, was 
used. 

A study of the histological appearance of 
the tksnes after the suturts had been cm 
bedded for 5 days 10 days 15 days, and *0 
davt, showed that the coppenxed cat^t was 
leas readily absorbed than the pliun nn- 
treated catgut sutures Also the coppexised 
sutures were definitely more imtating as 
indicated by the greater cdlular respKjose 
which they produced as compared to the pbun 
onUeated suture*. 

Pepptrmnl oU caigui ru/arer tm EngiaruJ A 
very novel and Ingenio us method adopted for 
the chemical iteriHxatjon of catgut suturea 
was reported by Pomtt. In this method, the 


raw catgut is first soaked 6 hours m a solntton 
of sodium bichromate phenol and glycerin 
then dried and placed in hermetically closed 
containers filled with peppermint oil in ctbji 
alcoboi(i 10) These container* are immersed 
b a water bath at 60 degre es C for * boor* on 
a succtssitT days. The sutures are then rt 
moved trom the containers and preseord In 
I -ao phenol b ethyl alcohol 

In order to demonstrate the effiaency of hu 
method, Pomtt artifiaallv Infected some raw 
catgut with Bacillus su&tlli*, BacillQ* 
rogeDea,BadlJustetanus tndBacQluswelchu 
the Infected sutures were then put through his 
peppcnnbt oil process for chemical rteffllea 
tion and the peppermint oQ and chromic acid 
were removed by distiTlabon with ether and 
water b a sterile Soihlet apparatus. For con 
troll, another lot of catgut was limilariy In 
fected and then iob|ected to the dutfllatko 
process the sterilization process with pepwr 
mlot oH bemg omitted Both lots were then 
subjected to bacteriological tests (technique not 
dcs^bed) He report* that aH culture tubes 
containing the pep per mint oil treated future* 
ahowed entire absence of bactenal growth 
wiulo the tubes of the ctmtrol future* aD con- 
tained a heavy grow t h of baettna conrspond- 
ing to the ipedcs used for artificially Infecting 
the catgut. 

BofUrtoioilcal Uits ef p*pp<mtnl oil caigM 
Owing to the fact that Pomtt * pepperaint 
oD catgut jutures are made and uaed eaclu- 
afvely m a British hospital they are not for 
sale fn the open market b England How 
ever I endeavored to secure *ome of the^ 
sutures direct from Mr Pomtt and to obtain 
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details of his bacteriological tests but without 
success Therefore, in order to test the \*aluc 
of peppermint oil as a stonlmng agent catgut 
sutures T\crc prepared under ideal sanitary 
conditions frorti the onllnarj run of fresh 
sheep intestines at the abattoir and stenlizctl 
b> Porntt 8 complete peppermint oil process 
as outlined The sutures were then tested 
bactcriologicalK b\ the standard method of 
Melenej and Chatfield Fi\e lots of controls 
were also tested as follows (a) In order to 
remo\c the possibillt) of all chemicals used in 
the peppermint oil process from acting as 
stcnlizing agents raw catgut was subjected 
to the peppermint oil process and then all 
chemicals were extracted v^nth ether and wa 
ter in a stcnlc Saxhlet apparatus the catgut 
being placed in stcnlc thimbles (b) To ex 
elude phenol in the tubing fluid as the possible 
stenlinng agent some rai\ catgut not sub- 
jected to the pcf^rmint oil or other treat 
ment was stored tor 72 hours in i jio phenol 
in eth}l alcohol in hermeticdl) scaled tubes 

(c) To rule out the peppermint oil os the pos- 
sible stenhung agent raw catgut, after being 
subjected to Pomtl s peppermint oil process 
was extracted with ether to remot'c the pep- 
permint oil, the catgut sutures being plac^ in 
stcnlc thimbles and no tubing fluid used 

(d) To exclude sodium bichromate as a pos- 
sible stcriluing agent raw catgut lias soaked 
6 hours in Pomtt s solution of sodium bichro- 
mate, phenol, and gljccnn but no further 
treatment was gi\ cn the sutures being trans- 
ferred ascpticallj from this solution to the 
bactcnological testing fluids (e) As an addi 
tional control raw catgut stnngs (untreated) 
were also tested 

The bactcnological tests were applied in 
accordance with the technique previously re- 
fened to as the standard method of Melency 
and Chatfield All culture tubes (aerobic as 
well as anaerobic) contaimng the peppermint 
oil treated sutures as well as those containing 
the controls (a b c, d and c) showed bactenal 
growth within 48 hours, thereby demonstrat 
ing that catgut sutures prepaid by the pep- 
permint Oil method of Pomtt are non-stcnlc 
experiment was repeated with another 
lot of raw catgut, but the results were the 
Mme (sec Table V) 


TABLE \ — rETrERStlKT OIL CATGUT 
Porrltl t procrt< 
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Arit/iaally infeclai ptppfrrntnl oil catgut 
WTillc these results demonstrated that the 
peppermint oil process v.nll not stcnluc c%*cn 
the ordinary run of raw catgut and the 
method IS therefore incfTiaent and unsafe 
because the peppermint oil sutures contain 
liMng bactena yet it seemed ad\nsable to 
pro\c condu 5 i\*cly the presence or absence of 
any gcrmiddal properties of peppermint oil 
for catgut by treating some artiticially infected 
catgut by the Pomtt method Accordingly 
catgut ribbons were infected with a sporulat 
ing culture of Bacillus subtilis and Bacillus 
sporogcncs. Then the ribbons were made 
Into finished sutures which were dmded into 
two lots one of which was subjected to Por 
ntt’s peppermint oil process ^hilc the other 
lot was left untreated for control The results 
of bactcnological tests on the two lots arc 
shown in Table and tJttso results prove be 
yond all question that Pomtt s method of cltemi 
cally slerili^ng catgut uilh peppermint oil ts 
unsafe 

Mercury compounds for slertltzwg catgut A 
large number of expenments was earned out 
by subjecting catgut nbbons raw catgut 
stnngs, as well as artifioaily infected catgut, 
to ch em i c al sterilization with the various mer 
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TABLE \X — AtnnCrALLT IKTECTED 
PEPPEEiUKT OIL CATOUT 
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curj compoanda prevkosly menUonctL Tbe 
resdts of bacteriological teeti of such cbemi 
cally sterilized suturci showed bowe\'er that 
none of these mercury compounds wfD effec 
Ovdy atcrihze catgut 
During the year 1931 in ccmnectkiD with 
my atody of mercurv compounds, I parehaKd 
iQ the open marhet at Intervals of a few 
months, leveral lots of catgat rutores of 
Amencin manufacturer E Qemlcal analy 
ses always revealed an appredible amoont of 
a mercury compound in ^ sutures and my 
bactenological exanunatrons of this mtnufac 
turer 5 futures shoired the presence of living 
bactena in at least i specimeni from every 
batch of twelve sutures wtrich I tested by the 
Melency and Chatfidd method These results 
were in coufornilt> with those which I ob- 
tained when testing the experimental Iota of 
sutures sterilized chemically with the various 
mercury compoanda. However chemical 
analyses of this manufactoreris sutnres pur 
eba^ early in 193J showed them to be 
beavDy impregnate with a mercury com- 

K d and when such sutures were czanuned 
iriologically by the standard test of Mel- 
eney and Quthelih entire absence of bacterial 
growth was indicated. 

Upon further mvadgstlon I found that tbe 
amount of the mercury compound present in 
tbe sutures purchasea in 1933 was so large 
(3 5 per cent) that the neutralizing fluid of i 
per cent sodium thiosulphate and i per cent 
sodium carbonate used in the standi Md 
eney and Chatfidd test would not remove aS 


of the mercury compound from the suturca 
AcairtCngiy a 5 per cent solution of eodinm 
thiosulphate was tried for this purpose but It 
was found that even this strength would not 
remove bB of the mercury compound from the 
eutures. Further research deimnstiated that 
this could be attained by mww of a neu 
tralldng flmd consisting of 10 ptr ctnl soU 
tion of sodtittn Iktotulphaie. Therefore, u 
the next logical procedure, some sutaies of 
manufacturer E purchased In 193J were 
tested bactenologically by first tramfeniiig 
them aseptlcnll} to and incubating them In, 
a sterile neutralizing solution of 10 per cent 
sodium thiosulphate for 34 hours aod then 
by patdng th^ through the standard Md 
CTny and ChatficU tecbilque The rttvUi ef 
ikejt Itsij skoxtd ike presence of bttng bacierU 
tn ike swiitTts 

Two addibonal lots of sutures of roanufac 
turer E were porchased One Jot consisted cd 
plam catgut suture# while the other lot was 
chromic catgat ChmioU analyses of these 
sutures revved the pr esence of a Urge 
amount of a mercury compound (mercuric 
iodide) Twelve ntuxee of each lot were ei 
amlned bactcnologlally by tbe standard 
Meleney and Qia^d method, and the re- 
sults located entire absence of bacterial 
growth (see Table VH) Twite oiher nUtrts 
0/ that same lots and bearing the tame baUh 
nuahers were first transfcrrrf under aseptic 
conditions to and incubated for 34 hours In, 
the neutralizing solution of 10 per cent sodium 
thlosulphale. Then these sutures were put 
through the standard bacteriological tec^ 
Qique of Meleney and Chatfield, and all hrdte 
tuinres of one lot (plain) and eight stderts »/ 
the other hi (chromic) xeert found h contain Irt- 
tng badens (see Table Vill) Hence It is 
evident that tbe mercury compound prese^ 
In such Urge amount In these sotoxc# exerted 
a bacteriostatic action, thcrely arresting de- 
velopment of the bactena within the 
likrwiie, it is apparent from these open 
ments that remo\^ of all of the mercury 
compound from tbe sutures, by means of a 
neutralizing solution of 10 per cent 
thiosulphate, reactivates the bacteria which 
are thus enahled to grow in the culture 
mcefaum. 
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TABLE VII -MERCURIALIZED CATGUT SUTURES 



TABLE \nt— MERCURIAUZm CATGUT SUTURES 
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These results serve to emphasize the fact 
that ffll5cl> ncyaUv'C findings rna> follow the 
use of the standard Mclency and Chatficld 
test unless a close check up is alwa>-s made 
first, by subjecting some of the sutures under 
examination to careful chemical analj-scs lo 
detennme the nature and quantity of any 
chemical compound that may be present, and 
second by using m connection with the bac 
tenological tests a suitable neutralizing fluid 
which will dissolve and remove whatever 
chemical compound Is found to be present- 
In order to detect the presence of bacteria 
m catgut which has be^ subjected to the 
chemi^ action of such large amounts of a 
mercury compound as are being used by 
Amencan manufacturer E, the use of lO per 
cent sodium thiosulphate for a neutrallMg 
solution IS recommended This solution 
should be used a* a preliminary step to the 
standard bacteriological technique of Meicney 
and Chatficld, so ilut the lo per cent solution 
of sodium thiosulphate will 1^ removed from 
the sutures by the distilled water which con 


stitutes the first step of the standard Melene> 
and Chatficld method and thus will not be 
earned over into the culture medium where it 
might inhibit bacterial growth 

Other chemiccl compounds for sterilising cat- 
gut The stcnlizing action of each of the other 
chemical compounds included in this study 
was s>*Btemaljcall> investigated A carefid 
study was made of the eflecl of wide variations 
of the several factors mvxilv’ed m the appUca 
Uon of the chemical to the catgut, such for 
example, as the strength of the solutions the 
duration of the chemical stcrilmng treatment 
(time of contact) the hydrogen ion concen 
tration and temperature of the solutions, buf 
fermg of solutions, as well as combinations of 
the diemicals Moreover, these studies m 
eluded the effect of the sterilizing action of 
the chemical compounds on catgut nbbont, 
raw catgut strmgs, and ortifiaSly infected 
catguL 

Before attemptmg to evaluate the possible 
merits of any of the chemicals under mvestiga 
Don, a large number of sutures prepared in 
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vanoiu ways wm subjected to tbc stcriUzing 
actkOQ of the cbemkal under a wide variety of 
condltwns and the suture* were then tcaled 
bacteriologically by the standard method of 
Mdeney and ChatfielcL 

In some of the coriy studiea of this inveatl 
gation the hactenolDpcaJ result* were encoor 
aging Thu*, the chemical compounds which 
seemed to gi\*e promise of exerting a true 
stenlkiog action on catgut were metapben, 
copper rdphste diacetoxymercuriorthoCTeiDl, 
and iodine plus potaiitum iodide However 
if the bacterkjl<^cal result* indicated that 
some particular chemical apparently exhibited 
effective gcnmcitlal propertie* on some lot* of 
catgut ribbon* or of raw catgut strings, the 
experiment wa* repeated under precisely the 
same condition* seveml additional lot* of cat 
gut being used with the view of confir ming 
the result*. Invariably the bocteriobricoi re 
milL* of these conhnmng experiment* failed to 
cstabliab the rdiohUit^ and effectlveneos of 
the chemicaJ a* a sterilldng agent. But If the 
result* sUU appeared to out promise of 
ultimate success and therefore to warrant 
itill further ezpenment*, ortiilcally Infected 
catgut was also subject^ to the cteriluing 
treatment with that particular chemical com 
pound 

Although several of the chemical coni- 
pouodi included in this (tudy have been re 
ported by vonou* authors to pos j e ss genni 
ado] properties for vanous turgicoL medical 
or laboratory purposes, ttotu of tkem proffd to 
be extent and reltabU a[efUs for Uu citanical 
tUrilLalian of cal fat Owin^j to the large num- 
ber of testa thaJ: were applied the tabulated 
results obtained with each of the vanous 
chemical compound* studied would occupy a 
very large anjount of valuable space. Hence, 
it has necessary to omit table* sbowlog 
rc*ult* with chemical* other than copper suI 
phatc peppermint otl and mercuric oxide, 
^e reason for including detailed and tabu 
lated results obtained with these three chcml 
cal* must be apparent from the foregoing 
Information rdatl^ to them. 

Ckemicai sUriUs^on tue^ickHt Thu* for 
the chemical compound* which have been 
tried out in an attempt uniformly and effee 
lively to destroy Uk bacteria commonly preo- 


ent in raw catgut have given disappointing 
and unreliable results Host chemicals have 
had an especially weak action upon the ipore- 
forming bactena which arc often found in the 
Innermott TOrtions of the gut 
During tie courac of this Ini-wtigatkiii, the 
Sterihxing action of each of the j? chenual 
compoui^ studied wo* applied to a large 
number of lot* of catgut future* prqared 
from fresh »heep inteanne* under Weal lanh 
taiy condltiona also to many lot* of artifh 
ciohy infected catgut hone of tbc chenkal* 
wa* found to have relinblc or uniform fterT 
UxiDg action on catgut and In no case did sB 
lot* of future*, stcnllred with any one of the 
chemical* or a combination of tii chemical* 
prove to be cntirtly free from hvmg ba cten *. 
Therefore the net result* Indicate the fallacy 
of the chemical method of iterihring catnt, 
so for as the chemical compounds Induded is 
this etudy are concerned, 

Thi* research work involved bacteriological 
atudies of 3.J4 eipenmeuul lots of catpt 
comprising several thousand sutures, together 
with 154 commerool lot* embracing 1154 
t suture*. The result* of this mvestigatke 
ve proved coDduai\'e]y that cikmtcaj titrU 
UsaUctt of jvrgicoi caJivt or employed oi /meat 
isiin^cieHlOHduurdtaiU Hence It becomes 
evident that chemicaJly steriJfred catwt su 
ture* are un*afe because their sterility b 
uncertain unless of course lome cteiiic*! 
not included In thi* study or which may be 
deieloped in the future prove* to be an effee 
U\e sterilisiDg ogent for catgut. 

Heat fierUtsatian emetine and reiiaHt Un- 
lite rtiwiti-al disinfection the efilcieiicy oi 
fteriluatkm of catgut sutures by beat does 
not depend upon the absorption of Ions. On 
the cQQimry heat of an effective degree pene 
timtes all part* of the ceU coUold of any bac 
tena that may be within the catgut, and thus 
dentallse* tii easendol matter of the bacte- 
rial cdl 

In my studies of the chemical steriluaticm 
of lurdad catgut each experunent was ctet- 
troUed by lubjecting to beat itciihsation a 
duplicate lot of catgut suture* that had been 
treated with the particular cbonlcal 
atudied In every Stance, the heat-sterilued 
suture* came through the bacteriologicil test* 
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with entire absence of bactcnal grovilh, thus 
pro\nng that heat slerih alien property con 
trolled IS the only safe and positre method for 
sicnli^ng surgical catgut sutures Morco\’cr 
there was no Impairment of tensile strength 
as a result of the heat treatment thus show 
Ing that ^•ith sufiiacnl care cffcctiN’c heal 
sterilization can be applied uathout altenng 
the phj’sical properties of the catgut 

SUMitAR\ 

In this inx'cstigalion which extended over 
a penod of jears sc\‘cral thousand catgut 
sutures were prepared from 334 lots of catgut 
Twentj seven different chemical compounds 
were used for treating lhe<« \*anous lots of 
catgut under a wade vTinctj of conditions in 
an attempt to bnng about chcrmcal stcnllza 
tion, the v’anous chemical treatments havang 
been apphed to catgut nbbons to raw catgut 
stnngs, as well as to artibaall) infcctc<l cal 
gut 

The chemical compounds used in this re 
search stud> included mcrcurochrome mer 
curophen menhiolatc metaphen potassium 
mercuric iodide hcx)lrcsorcinol tnbromre 
sorcinol ortbophcn>lphcnate eth>lh>drocu 
prene tribrombetanaphthal copper cjanldc 
copper chloride copper sulphate copper sul 
phatc plus mcthjlenc blue one sulphate 
peppermint oil oil of lea tree (Melaleuca 
altenufolm) hjdrogen peroxide malachite 
green pjmdium iodine iodine plus potassium 
iodide mjodine parachlormetacrcsol dlacct 
oi>TncTCuriorthocresol parachlorphcnol and 
chiorth)mol ester 

In applying the chemical sterilization proc 
esses the effect of wnde vanations in the sev 
eral factors inv'oK'cd was studied including 
the strength of the chemical solutions the 
duration of the chemical stcrlUzing treatment, 
the hydrogen ion concentration and tempera 
ture of the solutions buffering of solutions, 
and combinations of the chemicals. Duph 
cates of each lot of catgut that recaved chemi 
cal sterQixation treatment were also subjected 
to heat sterilization as a control 

In addition to the larpc number of cipen 
mental lota of catgut which were subject^ to 
the sterilizing action of the various chemical 
compounds b^ore mentioned, this mvestiga 


lion also mdudcil a studj of the stcrilitj of 
154 commercial lots purchaseil from the open 
market and comprising 1134 catgut sutures 

Throughout thev; cipcnmcnls the stand 
ard bacteriological test, devnsed and proposed 
bj Melcnc) and Chatficld was used for 
determining the sterflit} of catgut, but 3 
additional controls were used and arc rccom 
mended os essential for safeguarding the re 
liability and cfficiencj of the test 

The results of m> c,tpcnmcnts with copper 
izc<l catgut sutures herein desenbed ha\T 
dcmonstraletl that copper salts applied to 
catgut bj the \X)n Linden method do not 
effcctj\'c 1 > sterilize catgut These findings 
confirm those of Wcicbardt as reported b> 
Mchncrl (8) Moreover, m> copperued cat 
gut experiments ha\x shown that copper salts 
exert a baclcnostalic action on the bacteria 
in catgut, for when the copper Is removed 
with a suitable neutralizing fluid the bactena 
become reactivated 

It was found that the 1 per cent solution of 
sodium thiosulphate and sodium carbonate 
used b> Mclcnc) and Chatficld m their stand 
ard test for neutralizing mcrcur> compounds 
and iodine will not remove copper salts from 
catgut sutures A solution consisting of 5 per 
cent ammonium chloride and per cent am 
monlum hjdroxidc was found to be on effee 
tlvT neutralizing agent for dissolvang and 
removing copper salts from catgut 

Coppenzed catgut sutures embedded in am 
mal tissues were less rcadil> absorbed and 
were definitely more imtating than plain (un 
treated) catgut sutures 

Chemical analj’scs of catgut sutures of 
three Amencan manufacturers and of one 
German manufacturer rcvTaled appreciable 
quantities of copper Bacteriological eiami 
nations showed the presence of Uving bacteria 
in 4a of 156 (approximately 27 per cent) of 
the coppenzed sutures of the 3 Amencan 
manufacturers, and m 19 of 36 (52 per cent) 
of the copperized sutures of German make 
(von Linden process) 

Peppermint oil catgut sutures were demon 
strated by repeated bacteriological tests to be 
100 per cent non sterile This method of sten 
lixing catgut, recommended by Pomtt, not 
only fails to sterilize artificiallv infected cat 
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gut but even tbe ordlnjuy run of raw catgut 
made from fresh iheep Intestines and proc 
eased under ideal sanitary conditions 

Chemical analjies of catgut aoturei mar 
heted in 193a by on Amencan manafactorer 
revealed a large amount of a mercury com 
poondjand when such sutures were examined 
bactenologicallv by the standard teat of Mel 
eney and Chatneid entire absence of bacterial 
growth was indicated The large amount (3 5 
per cent) of the mercury compound could i»t 
be remON'ed from the sutures by the neutralix 
ing solution of i per cent sodium thiosulphate 
and sodium carbonate used in the hfdeneyaod 
Chatfidd test but it was found that a neu 
trelizmg fluid of 10 per cent sodium thiosul 
phate effectively removes the mercury com 
pound from the sutures. When futures of this 
manufacturer were tested bacterioioglcally by 
first meubating them for *4 hours in a sterile 
10 per cent solution of so^um tbinsulpbate 
and then by putti^ them Chroagh the stand 
ard hlelcne> and Cutfleld techdqoe the re> 
suits showed the presence of living bacteru 10 
the sutures. 

Baaenoiogical tests, applied to commeraal 
catgut lutures containing a Large amount of a 
mercury compoorKl have shown timr arrested 
development of bacteria wi thin the cat^t is 
brought about through the bacteriostatic ec 
tion of the mercury compound These tests 
have also proved that removal of the mercury 
compound from the sutures by means of a 
suitable neutralizing flind reactivates the bac 
terla which then are able to grow in the culture 
medium. 

None of the 37 chemical compounds atudled 
In this ln>'e8tigBtion was found to have reliable 
or uniform atc rilin ng action on catgut for in 
no case did all lots of sutures stetiiized with 
any one of the chemicals or a combination of 
the chemicals, prove to be entirdy free from 
living bacteria. However every one of Ibc 
duplicate lots of sutures which were subjected 
to heat sterilizatkin showed entire absence of 
bacterial growth. 

CONCLCBIOKS 

I When applying the standard bacterio- 
logical test of Mdeoey and Chatfidd for 
determining the sterihty of surgical catgut 


futures, the details of the chemical treatment 
to which they have been subiected must be 
known or else careful quahtatlve and quanll 
tative chemical analj-ses of some of the sutures 
must first be made to ascertain the nature and 
amoimt of the chemical compound used to im- 
pregnate the suture*. 

a A suitable nentrahzmg fluid must be 
devised and used to dissoli'c and remove the 
particular chemical substance found in the 
catgut luturea before applying the standard 
bacteriological tesL 

3 The necessity of incubating commercial 
catgut sutures for at least ic days Is deari> 
Indicated by the results of bacteriological 
tests shown In Tables III and VIU wberm 


the greatest number of growths occurred 00 
the thirteenth day and some growths ap- 
peared even as late as the fifteenth day 
(Table HI) This confirms the firwlings of 
MeJency and Chatfidd wbo reported the ap- 
pearance of the largest number of growths 00 
the thirteenth day and wbo recorrunfnded an 
incubation period of 1 5 da)** as a margin of 
ttfet) 

4. ^i\Tien used with the three additional 
and essential controls berdn described, and 
when nsed in conjunction srilh imtftble neu- 
trolLiInf fluids for dissolving and removing 
the rWnlp*l compound with which the su 
tures may be impregnated the itandard bac 
teriologicml test proposed by Mclcney and 
Chatfield iu‘^rrn to be an elEaent and rel i a b le 
test for the sterility of surgical catgut sutures. 

5 The so call«i chemical sterilUation of 
surmcaJ catgut by any method >-et devised Is 
loeffiaent and unrehabie 

6 Carefully controlled beat sterilization is 
the only uniformlj reliable and podtire 
method of sterilizing surgical catgut sutures 
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EXPERIMENT \L SHOCK THE EEFECT OF BLEEDING AFTER 
REDUCTION OP THE BI OOD PRESSURE BY VARIOUS METHODS* 

N \\ ROOME;Mn CmctGo, w S KCITH MD Tmovto C.v-H\DS»tid 
D B PIIEilIVrLK.MD FA.C.S., Cnlc.ico 

From the DrtvtnrDt ot Sw f trj tB« Calnnltr at 


r f cbnical surgerj the edects of trauma or 
an operation arc estimable b\ obserN-a 
Uons on the pulse blood pressure rcspira 
tion reflexes color of skin and mucous mem 
brancs and occasionalU b\ other factors Of 
these the blood prc&surc is commonl) held the 
most important single index and Is frequcntl> 
the onlj finding giNcn much consideration 
But since the blood pressure is maintained bj 
w-eral factors (\*entncular contraction per 
ipheral resistance blood \-olumc and tis 
cosit>), and maj be reduced b> alteration of 
an) of these the signllicancc of a lowered pres 
sure Is \xr) ^'anable It is therefore not a 
reliable guide to the condition of the piaticnt 
^thout regard for the cause of its depression 
and for the other means of evaluating its im 

K ice Thus a low pressure produced bj 
rrhage usuall) indicates a senous slate 
of the drculation in which further loss of 
blood or an operation is badl) tolerated but 
an equall) low pressure occurring os a result 
of spinal ann?sthesia may hav’e no such sig 
nlficance, and on operation may be completed 
^thout undue nsk Hadenfeldt stales from 
a study of a large senes of spmal anasthesias 
that the effect of loss of blood is no more 
serious under spinal than under general ontes- 
thesia, Burch Hamson and Blalock how 
®vcr, reached an opposite conclusion from 
^inmal eipcninents It has been observed in 


this and other clinics that the blood pressure 
ma\ fall considcrablj with a concurrent slow 
mg of the pulse during upper aWominal 
operations such as cholcc>‘stectom) or gastnc 
resection 3 \ithout apparent cause andrapldl) 
return lo normal le\cls upon closure of the 
abdomen with no noticeable after-effects 
Hadenfeldt assumes this effect to be due to 
traction on the \-agU 5 ncr\c below the dia 
phragm with reffex cardiac inhibition 
In an cndca\-or to test expcnracntall) the 
value of blood pressure readings as an index 
of the condition of the arculation and to 
c\’aluatc the seriousness of the blood pressure 
fall of spinal anxsthcsia the blood pressure 
was Io 3 %crcd in dogs to ' shock 1c\tIs ’ b) nine 
different methods and the effect of bleeding 
the animals to death was studied Certain 
obscrv’ations made In the course of these ci 
penments ha^’e a bearing on the general 
problem of the racchamsm of traumatic shock 
os to whether a histamme like toxin 13 liber 
oted from the damaged tissues (Cannon, 5, 
and Cannon and Ba)Uss 6), or whether there 
IS sufficient local loss of fluid to account for the 
fall of blood pressure (Blalock 2, and Parsons 
and Phemister, 16) In addition it was at 
tempted in se\*eral animals without success to 
reduplicate the fall of blood pressure which 
results in man after upper abdominal opera 
tions 


>TUi work wu aUed far • put (rom tbi Doaflu SnlU Foo»(ktIe« be MacBol aoetrtfa <4 CahTr^tr ot CUctfo. 
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KzraxnfEirtAi. uxTvoDt 

Tlie bli3od pimni e wu reduced In a aerlei of jo 
dop to lereli usoaOj between jO and 70 mMmeten 
of merouT br the foDowin* method* hyperm>dU 
doQ, anaphylactic iboch, hmanalne admlnlstratfoa, 
fpinal cord sectloe, tplnal trattma to a 

limb. harmorrhiKe plaamaphereili, and inteatlnal 
man (poll titm. The animali were bled to death In 
mort erperimenu approiimatdy i boor after the 
Lnltiadoo of the procedure, and the amount of tdood 
obtamabV wu measnrcd. Aocathe^ vu by ether 
or aodiam-barUtaL Blood coonta were made to jy 
caaes before and after the depreaalon of the Uo^ 
prcaore. Bleedln wij br a large carotid <-«nnoU 
the animal bdng Wt In tne horizontal podtion ana 
the caninila kept free of doti, the bkedloc Tofome 
thtia obtained k prexamed to be an approumate In 
dex of the orculadng blood v^ome a^ wQl b« de 
aenbed In the remainder of thU paper aa a percent 
axe of the calculated blood volome (one-thlrt<«nth 
of the bod^ «el|ht) The experimenta ■fvi the 
rcsulta (Stained will be deacribed in poupi accord- 
ing to the method naed to depreaa the mood pr ea aar e. 

I cojmoi mm 

Twenty adchdonal dop were merely anaratbetited- 
10 with ether and le with aoAnS'btxUtal, and bled 
at the end of aa hour The renlti are cootalaed In 
Table I and indiate that whUe there b a coctaidef 
able tadividiial radatloa of the bkedlng Toluine 
there b 00 ngnlhcant difference in thb r e ap e ct 
tweoi the two anjctthellc ageoa. The Individ^ 
vamtloQ* are probably ^e to (1) mechanical erron 
In bleedini: (i) Lodlvid^ characterbtka, ooubly 
tbe propoitioa of fat to the other tlanea of the aai 
mah and (3) differencei In the water content of the 
tbanea and the abmcptarv tract. Tbe porentifea of 
the calailAted blood rohnne obtained fresn the oor 
mal ammab railed from j4 to 8t per cent, and arer 
aged 5S-6 per cent. 

s. uunamnnATiox 

H en d e raon (o) aa eaily aa 1Q05 deaaibed tbe de 
prcaakm of the blood proanre tn acapnia, and offered 
thb pheoomcnem aa an inltbUng agent of eurglcal 
ahocL Recent erldaire (hfcDowcD) indjcatea that 
acapnb baa a dual effect on the drcniatlon, a central 
vaaodffatation which usually predaminaUs, and a 
local cu pj titct i on of imallcr and more peripheral 
vcaecb. 

a. HyftrvcnUJaJU* hy fafratrachM/ lanJIc/bK. 
Six dop ancathetbed by aodlnm baiUtal were each 
hypo-rcntllated by connection ii a cannula in the 
trachea to two Farmer reatirmtlon pump a, arranged 
zo aa alternately to pnmp in and andt oot tbe same 
TcJome of air and operated at approxlinatdy 140 
rcTolutiona per mmta. Dua to tanperatnre 
chanaea, thb method of artlhdal reaphaaon was 
fooiu to remit In thghtly Increased fatrapohnonsty 



tbe atmoapheilc air A rapid fall of blood preature 


occ u rre d In each case, and at the end of appmxl- 
raatdy t hour while the artl&dal reqiintlon was 
continued the amounts bled were frm si to anj 
per cent of the calculi ted blood rolume, the anragf 
being js 7 per cent Blood coants ibowed no con 
atant or marked change. 

b. Ey^ircenitlMiom hy txierntl elienuliMt Jm 
tnn From obsemtkina made on the dop of Seiia 
aa and other animals, it ns cooduded that in hyper 
Tcndlation hy tbe intratracheal method there axe 
certain factors capable of causing a blood pi ea sm c 
fan independent of the degm of acapnia, rb. 
tncchankaJ impairment of w pulmonary cirenU 
tloD, as noted by Janeway and FwW, and reflex 
vaaodilatatloc from inertaaed intrapnloonary and 
Intrabronchlal pressure CJohnson and Lnckhzrdt) 
Therefore a aomewhat more phrsloloflcal method of 
artlhdal byperreipfratlon wu devbed (17) in which 
tbe animal was codoacd in a metal cylinder srilh ha 
bead projcctlnx in the manner of tSe l>Tiaker rcs- 
plntor and ahenutely posltho and neplive air 
preaaure applied to the exterior of the Uxb' by cco- 
nccticio to two Palmer pumps opoated lynchm- 
Dously at apprcrxlnatdy 115 rerolntlonaper mhiule. 
UlicQ thb method was applied to 5 dop annthe 
tized with aodloffl barbital, the blood preasort feO 
allgfatly imme^teiT, recovered to neariy tbe nornaJ 
te^ then alowiy to levels of from $s (0 69 mUh- 
metm of mercury The blmflnx volunsea at th« 
Itfvela, whila the artlSdal respinlsoo waj eontinseA 
were froiB s® b» ^7 po ce*^ 1^ calculated bioed 
volume, avmgiBf rfl s per cenL Thb tverap b 
rriathreiy much higw than that obtained la lew 
ered pi o aur ea from intratracheal InanJlUtko, even 
when the cHffertixe in terminal preaearts b con- 
ddered, tbb b a iurther indication that in the intra 
tracheal method there b actaal obatiuctlon to the 
pulmonary dimbtioci, while in the ertersal presnre 
meth^ w effects are more purely due to aapnk 
srith Kcoodary vaaodHatalion. for thb reason, 
altboogb tbe resuUa of both series of experimoiU 
Indnd^ In Table II only thoee 0/ series sb will 
cooaldesTd In the dbcnasioo to follow It must also 
be noted that the external altematiotia of pretze^ 
would minimize any itagnation of blood in w 
rrins, aa has h^ suggested nuy occur in aeapma 
(Henderson, 10) but in these ezpcriments a cofr 
ridenble fall of pieinre occurred In the abset ee of 
fucb stagnation. 


J. AJUTHTlAXa 

A fall of blood Pcesa u re occurs In 
"anaphylactic aboex,'" tbe meebanbm of which is 
oot entirely dear bat b FJceamnablr 
srith the analogoui “ blrtimlne abock, Le., by direct 
BctloD on the capfOailes (SoUman) , 

Eleven dop were sensitized to pig* Wood, a^ 
when under ether arursthoab small emounla ra in* 
wme blood were Infected Intiavenoualy anaphyUc 
tk shock of a aatiifactory degree 
«nlmiU In these the blood pressure fell rspioly to 
low levels, with a tendency to recover in some caaea 
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TABLE I — BLEEDING \ GLUMES OP NORM^VL 
DOCS AKESniETIZCD FOR ONE HOim 


U) UmVr aWr uroSnb 

(b) ladfT loUIu buUul 

Dot No. 

BW,r<T tnl c4 
U« cmJcaUuU 
Ux>d Tolan* 

Po* No 

Ekd. fTT cvnl«l 
lb« ctlnUitetl 
ro^BINr 

Alt 

SI S 

4JO 

S74 

Alih 

IJ > 

111 

S3 a 

4lt 

a+-i 

III 

sm 

443 

3«-S 

III 

17,0 

wt 

34 9 

lie 



Stj 

4<*« 

SJt 

II** 

4» 1 

1 7 

ts • 

III 

604 

4334 

• • « 

Sit 

SI 1 

431 

1A4 

n 

6iA 

43 

47 < 

Am*tt 

SI B 

Am>4« 

•1.4 


Artnci «f JS 4 [TT cat of lb< aJcoUtfd Ujoi] rWrnA* 
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Tbe lime iatcn'al vu ncccuanl) short ia this Krici 
ind the of the reacijoa was \er> \’ariable 

0& bletdoAg from :o to 0 1 per cent of the calcoUttd 
blood volume wii obtained the t\er8ge befog 51 
per cent (Table III) Er> throc>ie counts showed 00 
constant change 

4 rafTAULSr ADUUVUTRAnoV 

The effects of histamine on the drctiUuon are 
complex. In a few spcdcs it raises the blood pres 
sure while in dogs and most other animals it pro- 
duces an extensl%T fall of blood pressure ■ppareDt]> 
b> direct action on the capillaries (Dale and Rich 
aids), the condition being similar to surgical shock 
(ileiianb>) 

Ilistamtne (ergamia aad phosphate) was given in 
aqueous sdutlOD bp a continuous intravenous drip 
In 5 dogs, and sabcutaaeouiI> in i dog No 487 By 
both methods the blood pressure ilowlj fell to the 
desired levels. Four of tne animals were anialhe 
lued with ether, a with sodium barbitaL The 
amounts bled were from 36 to 66 per cent of the cal 
culated blood volume and the average was 50 5 per 
cent (Table Blood counts were made In 5 cases 
In 3 there was no significant change in a there was a 
alight increase In the red celli 

5 8PIHAL coin SECTION 
The spInal«cord was cut after preliminary laminec 
tomy in the repton of the first tnoradc segment. In 6 
doD an«theti«d with ether There was anraBy 
little Weeding during the laminectomy, and that fo- 
ddental to cutting the cord was mlnimiied by im 
ntedlatdy packing the wound the procedure that 
*^presents the combination of a small operation with 
•innal cord aectlon. blood prcaiure reaction to 
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the section was somewhat \ariable but (here was 
lvpicaU> 10 immediate rise due to Itunsienl stlmula 
tlon of the vasoconstrictor der\ ca, then a gradual fall 
in J5 to 40 minutes to le\eU of from 53 to 63 mil 
Umetcri of raercur) due to inicrrunilon of the vaso- 
motor paihaa>a The amounts bW were from 41 
to 51 per cent of the calculated blood volume aver 
aging 48 per cent (Table VO There a as a slight 
crease in the erj throcj'te count in four of five cases 

6 Uion SPINAL AKfSTItESU 

A 3 per cent solution of procaine in phjaiologicaJ 
salt solution was injected intrathecallj m the upper 
lumbar region In 4 doa after bmmeclomj and in s 
(Ko* 385 417) without lamincctomv All were 
under light ether anxslheaia SuOident procaine 
was aloaly Infected to produce relaxation of the en 
lire chest waU and In some a alight Blowing of the 
respirations. The blood pressure fell gradualiv and 
continuously as the anxsthesia spread upatrd pre 
•umabl^ by interference with conduction of vaso- 
motor impulses In the efferent spinal nerves. From 
30 to 55 per cent of the cnlculsted blood v'olume was 
obtained, the average being ^ per cent (Table \T) 
No blood counts were made m this senes. 

7 TBADltA TO AH EXTREMITY 

Cannon and Baybas (6) concladed that the fall of 

blood pre ssu re after traoma to an extremity was due 
to the liberation of a toxic histamine like lubstince 
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TABLE m. — ANAPSYijmS 
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TABLE r\ — mSTAlIIKE ADIUNISTRATIDN 
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from tbe tn fared LaMues, vkh ceoenlued ruodiku 
tton and 6ierea*ed apflkiy pemMebOItT UUr 
obeerratiom by BUlock (i) aad Phcmifter anl Par 
aoQs (i6) haro ibown tiit tbac li aaffidrtl frT«1 
k» of fluid into tbo tiuotnaUiKi area to account 
cntirelj' for the blood preaaure fall 

In tbe pceaent cxpeiliDeiita, tnoma vu applied lo 
ODc or both hind lunba of 4 dogi by many bfewv wfth 
a padded hammer aodhun barbital waa the anra- 
tb rtlc In all caaea- Tbe blood prcBure usually |dl 
bat ali^tly with tbe first hammertej, and mwe 

ihaiply with the succoaive hanuDCdn*! thblaairaL 

lap to tbe rfect of repealed bleedla^a, aa wQl be 
described. Blood count! showed a dlmlnutkin in all 
caaea. Tb* bleedinf voiumea were from ij to aA-s 
per cent of the calculated blood rohmie. aTcrarfB* 
14 6 per cent (Table \TI) 

6- HwWfttaTTi rrr 

Id 7 dofi small aroounts of blood were repeatedly 
withdrawn from a carotid artery s of the attitwl. 
were anjcstbctued with aodinm baxUt^ and t with 
ether Recovery of the blood p r eaau re occurred 
sharply and neailv completely alter tl* first few 
withdrawals, skndy and leu cotuplrtely after tbe 
later bleedings. Eiythrocyta counta iboa^ a 
diminution In aH caaea. From 19 to 35 pa cent of 
the calcnlated blood volniae araa obtainab!^ tbe 
arCTi^e bein* aLp per cenL after Inin 33 lo 64 pm 
cect of the calculated blood volume had been 
remored by bleedin* (aeo Table VIII) The averufo 


TABLE V — SPIKAL COKD EECTIOW 
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total amount bled daring the expenment and at tbe 
terminal Uetdiox waa 70.4 per cent ol the caknlated 
blood vohime this locrcaae over the amount obtain- 
able at one contlnuoua bleeduu la presumably due 
to tbe abaorptiom of fluid from ue 1 lii ^ ■ duiinf tbs 
alow bleeding 


9. ^ LiSUA W trravary 

Tbe rtductiofi ol tha blood preanrs waa atlmpted 
in aeml aaiipaU by tbe withdrawal of a qna^ty 
of blood after hi‘parln admisistratkn, tbe plasma 
bda( rap o ee d by catrifo|aHatba, and nplaea- 
ment of the edib iheae wen tuosc 

ceaafal, tbe time Inteml brin£ rey 1^ and death 
fraquotlr oc omrJ in the later stafcs btfort tbe 
cdla could be replaced, u noted by Aylia. Tbere> 
fore tbe foBowtne plan waa adopted, a anhnala bdnz 
oaed blood from oof i waa drawn, centrifopd, and 
Its plaacna decanted, then dog a waa bled, and ctBs 
from dof I Immedlatdy repaced In proportloeatc 
auastity Thla proccsi waa repeated two or three 
Umci, until the blood preasurc remained at a ibocb 
level (after from 34 to 51 per cent of the calculated 
blood volnise bad ben removed aa placna) at 
which time the were bled to death. By thb 

technique the time required waa rednccd to an aver 
age loterval of 8a minutes no reaetkos atUlbutsUe 
to foreign protein were observed, "inie blood was, of 
course, concentrated by the procedure. In 3 caaa 
tbe amountJ bled srera from rc 5 to *7 percent of tbe 
calculated blood volame, and tbe aveiaxa waa 

percent Tbe avertca total volnme of fluid removed 

duilnc the ezperiinent sad at tbe terminal bleedhiS 
waa per cent of tbe calculated blood Tohunn 
ihla fienre is lower than the average total volniw 
removed it ml nf the hacmaiTfiage eipeilmaita and 
pcdibly indicates that tha greatwlom of plasma 
proteius and correipondinglv Tower osmotic prasuie 
of the blood in tbe plasmapfeereafs 014*1 Inienta p« 
ntlUed less withdrawal of tbe tiaue fluids into tbe 
blood stream. 


in. UA»tiruiJ.TiOK or m* taisaiDtu 
Expeilmenta on Intestinal manipulatloo In dofs 
bj PteiBlster Twt Paraonj Indicate that the 
tnial volume b not Increased during tbe pcoctdnte 
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TVBLE \I — men SPI^AL AKCSTHESIA 
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tod BUIocfc (3) found that a plums like exudation 
occun from the lurfice of the inlealine to 4de<iaalc 
traounU to explain the ftU of blood prruure 

In 6 dogs of the present senei the intcsifftes irere 
brought out through an abdominal indnoo and 
*e\r^i massagwl with the fingcn s ""efc anxathe 
tired ^th ether i with sodium barbital There 
iru little or no external hxmorrhage although 
moderate ecch^Tno^r oecurred in the area manipu 
lited, and a coMiderable weeping from the surface 
of the bowel wm ob*ef^”ed la des^bed b\ Blalock 
The fall of blood pressure was wry gradual and 
could not be much accelerated b) more \Tgoroas 
mioage beflct the time ioter>'al was increased to 
so average of 104 minutes The bleeding ^‘olumc$ 
we from tt to ai per cent of the calculated bkod 
volume, thea\erage being j 8 percent Thecrjthro- 
O tc counts were Irregulariv incrcaaed (ndicaUng a 
concentrstJoo of the blood in all cases. 

II UPPEE ABDOULVAL UAMPtrLATIOVS 

The fall of blood pressure which occasionally 
occurs dunog operations in the upper abdomen in 
mao, and which is usually accompanied b> a slow 
lag of the pulse. Is presumablj a reflex phenomenon 
and maj be relat^ to the cardio-irLhlWtor> rellci 
from the upper abdomen of certain species and 
easily demonstrable in the frog (Luckhardt) 

S^Tral unsuccessful attempts were made to re 
duplicate this efect In do^ oy traction upon and 
resection 0! the gall bladder and stomach and by 
stimulation de^cally of the gastne vagi below the 
diaphragm No aatisfactory fall of blood pretsure 
of ademiate duratioa for study could be obtained 
in the oogi t«ted. 

DISCUSSION OF RESOXTS OF EXPERIMENTS 

The results of all types of eiperiments ext 
*ttuunan2cd in Table XI It will be noted 
that the average bleeding volume for the nor 
mai anaesthetic dop (senes i) was 58 6 per 
cent of the calculatcd^blood volume, and that 
the bleeding volumes after reduction of the 
blood pressure fall into two groups according 


TABLE \1I — TRAUMA TO W FXTRFiltTV 
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TABLE nil — ILEMOREir\CF 
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to whether there is 0 slight or a marked reduc 
tion of the bleeding \t)Iumc 
The first group includes the folloR,ing pro- 
cedures h>TXT\-entJlation onaphjlaxis his 
tamine administration spinal cord section 
and spinal anccslhcsia In these (senes ab 
to 6, inclusi\*c), there was obtained from 44 
to 56 per cent of the cdculaled blood \*olumc 
figures but fbghtl> dunimshed from the nor 
raal, and the two lowest figures of the group 
were in the conditions of spinal an'csthcsia 
and spinal cord section in w hich a small oper 
Btion was included in the procedure The 
mechanism of the blood pressure depression 
in these experiments was b> artenolar or 
capiUarj dilatation or both, and the maintc 
nance of nearly normal blc^ng Axiluracs in 
dicates that the arculatlng blood wlimie is 
not greatly diminished 
In the conditions of trauma to an extremity 
and harmorrhage (senes 7 and 8) there was 
obtainable at similar blood pressure lev’cls a 
much smaller volume of blood, approximately 
25 per cent 0/ the calculated blood volume, 
and an even greater reduction of the bleeding 
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TABLE IX. — PLASUAPHESIfllB 


— 1 

mat ^ 

te 

Soodi 

Mb*- 

sr5s 


l-n-^ 

1 On 

1 


H 

U* 

t-B 


T» 

■■ 



tit 1 

aa 

rt 

Ij 


.< 

n* 

lU 

as 1 

fS 



1 1 * 

i I 


as 

fK 

»i 

1 n 

1 

ni 

IM 1 

as 

A 

K 

1 ** 

tr 

t 

Af«^ 

1 


1 



TABLE ■l.—DrrESTINAL UAJOPULATION 
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Tolome occurred alter lowerug the blood pre»* 
sore by f^aaDUpherean, &ad ^ maiupul^oo 
of the inteatinea (*ene* g and lo) approod 
mately to per cent of the calculated blood 
volume being obtained These 4 leriet con- 
stitutfi a second group of eaperimenU in 
which a considerable reduction of the bleeding 
volume occurred u a resolt of actual loss of 
circulating blood volume The erythrocyte 
counts mj^e in this group although tome- 
what irregular Indicated a dflution of the 
blood m extremity trauma and hrmorrhage 
and & concentration of tbe blood in plaima 
pheresls and inteatlnal manipulation the cor 
respondmg dlffetencei in viscosity may ac 
count for the differences in the blreding 
volumes Le. the more concentrated blood of 
plaamspheresia and intestinal manlmiitticm 
may petnut a smaller drcnlatlng blood volume 
to nrlnttfn a rivcn blood pressure than tbe 
dilated blood 01 traoma and hjcmorrhage. As 
has alrcadr been noted the blood preaaure 
behaved aimflariv in its reaction to repeated 
wlthdrawab of blood and to repeated trauma 
of an ext re mi ty thOT being little 


TABLE XL — ffUmiABY OF ALL TTPE8 OF 
EXPEuuEirrs 
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effect at first and an inertaaing effect later in 
the procedure The coinadcnce of the bleed 
Ing Tolumca of thn group of expcnmenti and 
the other findiop support the o^nion that the 
fall of blood pressure in experimental trauma 
and inteftinaJ manlpukuon Is doe to local loss 
of fluid as blood or blood and plasma Into the 
damaged tissues and as exudation from 

the intestine 

By comparing the bleeding volumes of the 
two gronps of experiments it is aj^Muent that 
the animala of tne first group were m much 
belter condition by virtue of thar nearly 
normal orculating blood vnlome, to with- 
stand httroonbage or an operation than the 
wntmub of the lecond group In which the 
bleeding vohime was ma^emv reduced dur 
Ing tbe time period considered in the present 
studies Tbeiefore a lowered blood pressure 
of luch duration is not aa eerioas a condition 
when produced by vasodilatation or “bleed 

S ; into tbe vessels, aa aome writers have im 
cd aa wben the pressure is lowered to slml 
levels by loss of fluid from tbe or 

culatioo, aa in experimental trau m a, intes- 
tinal manipulation and hannorrhage. 

TVTdle experimental procedures do not 
exactly simulate lurgiciLl shock In man the 
findings apply to the problem of Its ro echa 
nlnn tt Ictit in part. Therefore, it is thought 
that in rUniral ahock (i) the hidden loss of 
fluid for Instance locally into the tissues in 
trauma, may be more important as an ctio- 
logicol agent thn toxarmta or other suggested 
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factors, (a) the blood pressure la not in itself 
an adequate guide os to the condition of the 
patient, as It raa^ be nearl> normal In the 
presence of a scnousl) embarrassed arcula 
tion or vice ^'c^sa, and (3) further hxmor 
rhago or an operation is more dangerous when 
the blood pressure Is lowered bj hamorrhage 
or hy trauma, m which blood or plasma is 
lost, than b> spinal antesthesia or other vtiso- 
dilator mechanism In which there occurs the 
so called “bleeding Into the \’cs5cls And 
clinical cxpcncncc warrants the inclusion in 
the \'asodilator group the depression of the 
blood pressure which occurs dunng upper 
abdominal operations with a concurrent slou 
ing of the pulse Spinal anarslhesia was 
demonstrated to ha\'c but slight influence on 
the bleeding \T)lumc and presumabU the cir 
culating blood \*olumc and is therefore to be 
considered but slightly more dangerous than 
ether or barbital anrcsthcsia 

8cnoiAR\ 

The slate of the arculatlon in 50 omesthe 
Used dogs after lowcnng the blood pressures 
to “shock le\xl5 b> q different methods was 
studied b> comparing the a\erage bleeding 
wlumes of each senes i e thea\crageamount 
of blood obtained b> bleeding usually after 
the lapse of i hour The average bleeding 
>olume of 20 normal anxsthcUzcd dogs was 
58 6 per cent of the calculated blood ^^3lumc 
The expenments fell into two groups accord 
ing to whether or not a considerable dlminu 
tion of the bleeding volume occurred at the 
reduced pressure 

In the first group of expenments the aver 
age bleeding volume was 56 2 per cent of the 
calculated blood volume when the blood pres- 
sure wa* lowered by hyperventilation 51 per 
cent when by anaphylaxis, 50 $ per cent when 
by histamine adirunistration 48 per cent after 
spinal cord section, and 44 per cent with high 
spinal anxesthesia The average bleeding 
volume for the entire first group was 49 9 per 
cent of the calculated blood volume, a slight 
depression from the normal average In the 
conditions enumerated the mecha^m of de 
pression of the blood pressure was by dilata 
tion of the artenolcs or capfllarles or Ixith. It 
was concluded that in tb^ conditions, dur 


mg the time intcrv'al studied, there was little 
or no diminution of the arculatlng blood vol 
ume at the reduced pressure, and it would 
seem that the lov.cred blood pressure of spinal 
anaesthesia did not apprcaablj increase the 
dangers of operation or hxmorrhage, since the 
blood volume remained at or near normal 

In the second group of experiments the 
average bleeding Nxlumc was found to be 24 9 
per cent of the calculated blood volume after 
the blood pressure had been lowered b\ ha.m 
oirhagc 24 6 per cent when bj trauma to on 
cxtrcmlt> ,197 per cent after plasmapheresis 
ond 18 per cent after intestinal manipulation 
The average for the entire group was 21 8 per 
cent of the calculated blood volume and was 
thus \xr> considembl) reduced from the nor 
mal In the ease of hemorrhage ami plasma 
phcrcsis there was direct and obvnous loss of 
fluid from the blood stream, and a similar loss 
presumably occurred in the conditions of 
trauma, where there was local loss of blood 
and plasma into the injured area and in m 
tesunal manipulation where the fluid appeared 
to be lost pnndpally as plasma It was con 
eluded that in this second group of erpen 
mcnls the arculatlng blood v-olurac was much 
more scnousl) diminished at similar blood 
pressure Icvxls than in the first group, and 
that the animals were corrcspondinglv less 
able to withstand hicraonhage or an opcrativ c 
procedure The slmilant> of the bleeding 
volumes was further evidence that the medi 
anlsras of lowcnng the blood pressure are 
identical in trauma to an extremit> and 
hxemorrhage, and in intestinal manipulation 
and plasmapheresis 

CONCLUSIONS 

1 In states of orculatoiy droression the 
blood pressure is an inadequate index of the 
senousness of the condition 

2 The arculatlng blood volume is not 
scnouslj diminished, and hence operation or 
loss of blood is well tolerated, in conditions of 
lowered blood pressure due to vasodilator 
me ch a nisms , such as spinal amesthesia, and 
including presumably the fall of blood pres- 
sure which sometimes occurs In upper ab- 
dominal operations in man with a concurrent 
dowing of the pulse. 
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3 The arculatiQg blood volume U mark 
cdJy dimijitahed when the blood preajure U 
reduced bv hemorrhage aperimmtal ci 
tremity traoma or cipcnmental IntetUnal 
manipulation In thew conditions the animal 
u much less able to rdthstand further hxmor 
rhage or an operation than if the blood prea* 
wre be depressed to a sunnar degree d> a 
N-ssodilator mechanism 

4 The effect* of coqjerimental trauma and 
intestinal mampulation on the blood pressure 
are due to local loss of fluid rather than to a 
toiwnia. 

HEFERESCES 

I B\%Lia,r\ U- Action of ram ac^la oo dmhulaa. 
J Pbtmac^ k Eyr Thmp iqio, rr *9 
BiALOcat, A. E ipfci Inc a til i&odt. Atra Serf 
9iO IX, 959-9^ 

$ Idem Tmm» to biuttfatet, the tepuju nce of local 
loM <d lJuld bi tbe produetkn of kr* Uood pmco ic- 
An±i Sw 19S 1x0,34314- 

4 Bncn, J C ntxMio*, T iC cod Buxticx, 4. A 
cncDpijiKrQ of theeSectlof hjexDDrrSaxaaadcf rtbex 
UMcttbok cod ooder iptail cortihre*. Arck 
Soi* 930, nl. 693-697 

3. Cum* w B Trunatk Shock Nev \ark D 
Appleton k Conmeor 19 3 pp. t4*-i59 

6 Cunaa W B cad BttUB, U Noteon mtaeic 

K la nkilDe u chock. R<pt. of the Shock Cota- 
iled Roc CoreSL, ig 9, trri, 9-C3 


7 Dul IL It., end tOd-VxM, A. K TVrwfbtor 
xctian of hhrtmfn end cocae other cohctivn. J 
FhyiloL, 1915, H, ria 

a HtDOmuiT n. Dffirf dli%n}Trtit mrtV«lrm,,p »- u h ii —I 
der Roectenmeiiihrteabain. Airh. LEEn. rWr 

193* dxrHl, 43V-435 

p. Ilxsonjos ^ The ceue cf nr 

gfeel chock (nrebeblr dne to (fizniihhed COk cc»- 
te*t at the bk>od) Free. Am. PfaTiiof. Soc, Dec 
1903. Afxpnia ei e lector In pnafperem* chock, 
ctekcUifc, end pneofflcmie. J Am 31 Am 1(130, 
^ S7»-J7f. 

10. llxTDamtm, end Hurrr S. C Anpok cmJ 
•hock rd Un veDOpranr meckenfm. Am. J 
Pbjniol., 1918, xM, 33 

I JuczvtT FI. IL, eiu Etcco, E. 3L The eitarc cf 
^nck. Am Smi.. 1914, lix, 135-173. 

ti. JoMXsm C A., end Lrocxtxtrt, A. B. The eflect 
of rebed IntniMloMaic pcenort oprm tho knee {cik, 
the ertnial blood pfrc carr, e^ the ctxte of cm- 
cfkxicrttc. Am. J Hiyiiol 19x8, Igrtr 6ti. 

13. LctxsutDT A B. PcficneJ amtsiilcetkn. 

14 ilexiAnr £. Aa ex p o Im ca tel tarotifcBcM o« 
dknhn end fotnlt^ of diOdTCii. Quart.] ilrd 

13 McI>o«Txu R- J s. The eflect of cerboa diasJdc M 
the drcnlcttea, port t J FfariW., 1930, Ixx, yoi 

ta ‘Pkxaoxx, £., end Pszacxm, D B Hnonhuc 
end chock in Lruemedeed ttrabo- Smi Gtdk. k 
Obot 1930. 0, J96-*'? 

17 Roinra, K U Ctrdlac oattvt te bTpemstfietka. 
Free Sec Eiper Dkd k lied, 1931 xxrfB, 939* 

18. SoeULur T ilesnl of nxcnnaailoc'^ eded. Fhfic 
1914, p. 446 



SMITH WTITOMC IMMlNm I\ STRTPTOCOCCAI ITRITONHAI INhhCIION ifx) 
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,11 I llOl ( I! antiliacttnal ‘<‘ra ha\c 
/ \ been di-MTreflititl 05 ORcnt^ for the pn 
1 \ \(.ntion and treatment of 5trcplococcal 

infictinnH in the rqmrls of MiLcod Nov-ab 
and others antitoxic ^tra arc at pre^nt cn 
jonnp consukrabli populant\ \\amekro$ 
Louros and llcckcr ( at^slir anti I>ash haxe 
prc|«reil antitoxic «.ni using pucriwral strains 
of slirptococci and desenbe the fax'orable 
effect of such sera in sin ere infections in the 
puerpenum I urlhcrmorc in acconlancc with 
the cona*pl of the unit\ of the streptococcal 
toxins which lb supportetl In the cxpenmental 
work of Paraf h^ples Smith Pansh and 
Okcll Monwaki and \\ adswxirth antilwdics 
spcalic for the toxins of scarlet k\Tr strepto- 
cocci arc being applied in the treatment of a 
xnnetv of other strcptoaxcal diseases 
Schabttai has u«c<l i^curlatinal antitoxin 
\7ith success in the treatment of cr\*sipclas 
Sanderson Capon and MacWilIiam haxc 
found that the administration of scarlatinal 
antitoxin produces a fauirablc clTect in strep 
tococcal scplirimtas Hocnlc and Kjlhan 
ha\ c described the successful use of scarlatinal 
antitoxin in the treatment of a number of 
different diseases ha\ing a streptococcal ctiol 
og> including puerperal fc\Tr acute angino 
lung abscess mastitis and cellulitis Ilaird 
and Cruickshank haw reported a reduction in 
the inadcncc of puerperal infection bv pro 
ph} lactic administration of scarlatinal anti 
toxin Few reports howexer of spcdiic treat 
ment of streptococcal infection of the 
peritoneum using antitoxic sera arc to be 
found in the literature \\ilkic obtained 
encouraging results with the therapeutic ad 
nunistration of conwlcsccnt scrum In strep- 
tococcal infections of the pcntoncalcavil> and 
Duncan has suggested that it may be advisable 
to give scarlatinal antitoxin in the treatment 
of pnmaiy streptococcal peritonitis In chil 
dren 


antitoxin in the treatment of a strcplococnl 
infection of the alxlominal cavitv and to 
investigate the bodiK reactions assoaated 
with jiassivc antitoxic immunilv in sucli n 
disease Ihc cxi>tnmcnts were limili‘<l to an 
investigation of the lnfccllv^ procesN pnwluceil 
bv a Dochez strain of streptococcus isolateil 
onginailv from a ease of f-carlcl fever The 
organism was onlv mo<!erattlv virulent but an 
active pixxluccr of toxin tiltrales of 7J hour 
tn^itic digest broth cultures giving a \ o<itivt 
skin lest in a susceptible individual in a dilu 
tion of 1 to oco and killing rabbits of iSoo to 
2000 grams weight within 24 hours when in 
jcctcii InlravTnnuslj in doses of 10 cubic 
centimeters ‘ 

rxrrRiurvT^L 

Proph\iccU< rjffcl of aniiloxtn fin rabbits 
that had reccivcil subcutaneous inji'clions of 

cubic centimeters of antitoxin lO hours [ire 
Mouslx with ten normal controls wire given 
an inlrapcnloncal injection of 10 cubic anti 
meters of 16 hour trj-plic digest lirnih culturi 
of the streptococcus The animals wen 
studied in pairs one protected bv inlitoxin 
and one unprotcctctl and were sclcclwl 
according to brccil sex and weight Of these 
rabbits all of the unprotcclcil dial in 6 to 20 
hours all of the protected animals survived 
and were killed at intervals after recoven 
from the acute infection Three of the sumv 
ing animals were killed after 1 week i after 
2 wxrcks t after ^ weeks and 5 were allowcti 
to live for 30 davs In this experiment 
changes in weight temperature pcntoncal 
fluid and bloo<l picture including total white 
blood cell count white blood cell difTcrcntial 
count red blood cell count hemoglobin per 
centage and blood culture were studied 
particular attention being paid to the sequence 
of events in the blood and pcntoncal fluid dur 
ing the first 6 hours 


The present work was undertaken to dc tw —thorifl h ss erpotooiu wm ixm r^odKed by Bur 
termne expenmentaUy the potenUohUcs of ■* 
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TABLE I — DrrrERZKTlAL COUNTS Of PERI 
TONEAL FLUID LEUCOCYTES 


(UbUt 668 — Poihh ottJe, t66o cnm* ulUoxb bdon 
nfeclMO (Sunben-pCTfenUjiw ) 




\s a control upon the speohaty of the pro- 
tection conferred bv the ftreptococcua anti 
toxin rabbits that had received prophylactic 
injections of concentrated diphtheria anil 
tonn-Rlobuhns* irerc iraxulated Intrapen 
tODcally with the standard doseof streptococcus 
culture These animals succumb^ to the 
infection in the tame rimg u the normal 
controls. 

After the ln}cctKKi of culture the unpro- 
tected animsls gave symptoms of a greater 
toiffmia than the pasiivciy immaniied group 
and were usually prostrated hj a di^hcca 
dunng thar abort period of resistance to the 
infeetJorL All of the animals receiving anti 
toxin showed an increase in temperature 
within 6 hours, to a level above 104 degrees F 
In the unprotected controls on the other hand 
an Inhibition of the temperature reaction was 
noted 8 of these animals showing a tempera 
turc below 100 degrees F 6 hours after the 
injection of culture. Elxamlnatlons of the 
leucocytes of the peritoneal fluid in film prep- 
arations demonstrated that the mobfllxatlon 

pr-tect 


TABLE n — BLOOD LEUCOCYTES IN INTECTIOXB 
— POLYMOaniONUCLIlAR AND LYMpnoCYTE 
COUNT* (per cubic mLLTUF TFJi OF BLOOd) 
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of polymorphonuclear leucocytes In the ab- 
dominal cavity during the acute phase of the 
infection was more pronounced in the immun- 
tied animals than n the control group and 
phagocytosis of the infecting organisms was 
more effective In the snirmU receiving anti 
toxin In the protected wnimsTi the phase of 
recovery from the mfect»n was charictenied 
by a diminution In the numbers of the polv 

morpbonuclearcelliin theperitoriealfluld with 
a rcstoralion of the normal p^ominance of 
the mononuclear leucocytes (Table I) 

In the Wood, an early leucoiytosis, followed 
by a marked leucopenla, was characteristic of 
the reaction to the Inocnlatlon with strepto- 
coccal culture in both the Immunixed animals 
and the controls. The animals receiving anU 
toxin showed however a greater leococytosfa 
in the first to minutes and the succeeding 
leucopenla was less pronounced In this group 
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Fig 1 PbotomicToprinh of peritoof*] exacLite from ■ 
Domul 7 boar* titer injection of mltarc Poly 

morpbooudor leococytc* ba\-e deg ra cr u ed tnpcinnce 
PlajtocytoiU b fiJline fret Urrplofocci mirfcra i X 580. 

Fig. a PeiitcoetJ eiudatc from imrauniicd tnhn^ 7 
boon tfterlnjectloo of cuiturc Effcctiiit phtgoeyto«i» I* 
itown ieocDcytf* conudn coed. X S^o. 


Fig i- PbotomlooRTtpb of omentam of unprotected 
tniiui 7 boun tfter inoouatioii. FtHurc of phaigocytoil* 
demonstrated. Free itrtptococd, » X sSa 
Mg 4. I’botoenicTDgTapb of omentiua of protected 
udmtl 7 boot* after boc^tioo Tbcrc h a marxed poI> 
morphoeudcaj tTactioix.and tUrptocoed art irilhin phago- 
cyte*. X S^a- 


The a^*erage5 of the while blood cell counts per 
cubic mUUraeter of blood after 20 minutes and 
6 hours in the two groups of animals were as 
follows 20 minutes— immuniied animaJs 
23,135 controls 15 665 6 hours— immunized 
anlnaaJs 6 090 controls 4 922 The Icucopcma 
was continued until death in the group of un 
protected rabbits In the protected group, 
howet’cr, a second and more prolonged Icuco- 
cytods was cominonl) obsciwed after 48 
hours. 

Differential and absolute counts of the 
white blood cells showed that the poljTnor 
pbonudear leucocytes were of the chief Im 
portance m the leucocytic reaction to the 
acute infection (Table U) Depression of the 
polymorphonuclear response was noted in the 
group of unprotected animals. 

Blood cultures indicated that a more severe 
bactcn*mia occurred in the unprotected rab- 
bits. Six hours after infection all of these 
animnis gave a positive blood culture, while 
only one teat was positive in the protected 
group after the same interval. 

A moderate arnfinifl and a decrease in 
^ght were characteristic of the first week 
following infection in the pnlmnl* protected by 
antitoxin After 30 days the hiemoglobin 
percentage and red blood cell count h^ re 
turned to thdr normal values m most animals, 


and compensation had usually been made for 
the ImtiaJ weight loss Two of the rabbits pro- 
tected b) antitoxin developed within the first 
week an arthnlls affecting the Joints of the 
hind legs These Inflammations persisted 
until the animals were killed after 2 and 3 
weeks, rcspectl\*el> 

Postmortem, the normal controls showed 
the histological changes characteristic of an 
acutely fatal infection The peritoneal fluid 
and the membranes of the abdominal cavity 
sbow^ a failure of the leucocy’tlc reaction 
with proliferation of the strcptococa, and cul 
lures of the heart blood and peritoneal fluid 
were uniformly positive for the organism In 
the anterior methasUnal lymph rHxlcs, numer 
ous strcptococa were ob^iwTd in the lymph 
sinuses. Organisms were also readily demon 
strated m sections of the liver and spleen of 
a n imals dying later than 10 hours after injec 
lion with culture Foa of necrosis were ob 
served m the liver Acute congestion of the 
lungs spleen and kidney was noted, and 
tuc^nhages were found m the heart musde 
Evidences of a severe drain upon the Icuco- 
blastic tissues were observed m sections of the 
bone marrow, with degenerative changes in 
the hematopoietic cells The picture pre 
•ented In this group of aninrlw was that of a 
toxemic depression of the vital systems of ie 
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bod\ «p«ijd]\ that concamed with laico- 
c>'Uc rearbon to pathogenic bacteria allowing 
a generalized ln^'as^on of the body from the 
onglnal loan of in/ecuon in the abdomen 

Id the protected anunaia killed after their 
sur\n\-al of the acute phaae of the infection a 
marked hy-perplaaa of the l^pboid tioues 
throughout the bod) was oWrved with a 
pronounced m>Tk)blMUc reaction in the bone 
marrow A marked devalopment of myaloid 
tuuue was also noted m the spleen in animals 
killed 1 nieek after mfectioQ In addition to 
the 3 cases of arthritis already noted a sub- 
acute pencarditii was found m one tnlrnal at 
autops) In the group of immumt ed animals, 
recm-cry from the infeetkm of the abdominal 
ca\it\ was apparent!) correlated with an in 
tense reaction of the leucoblastic tissues of the 
bod) The residual chronic foa of infection 
found in these animals in spite of tbe proph) 
lactic administration of antitoxut undoubted 
ly had their origin in a blood stream infection 
associated with tbe acute pentonitis. 

Cffmfrantoft of tmmuHittd anmaii vUk 
ttormaj canlrdi m tame pkatt of acuU tn^ec 
tto» In order to corafiare the histological 
changes in the protected and unprotected 
■ nlmwU during trie same phase of the acute 
infection 4 rabbits receiving propbyiactic 
injections of streptococcus antitonn with 4 
normal controls, were killed 7 hour* after 
having been inoculated IntraperitoDcaDy with 
10 cubic centimeters of standard culture and 
complete autopsies were performed 


Total counts of tbe cells of the pentoneal 
ciudales in these animsls post mortem 
demonstrated that tbe leucocytic respansc In 
the immunized rabbits was quantitatbTl) 
greater than that in tbe controls. A greater 
quantity of exudate was present m the 
ahdoffiinaJ cavity of the immunised animab 
and when total counts were made of the 
pentODcaJ leucocvlB the average number 0/ 
cells in tbe protected group was found to he 
8 500 per cubic millimeter of fluid as com 
pared with an average count of 635 per cubic 
millimeter in the controls Tbe predominance 
of polymorphonuclear cells among the leuco- 
cyl« of the peritoneal fluid was also more 
pronounced m the protected rabbits than m 

the controls. The average of the polymorpho- 
nuclear percentages in the Immums^ rabbits 
was 96 as compered with a corresponding 
average of 67 in tbe control group 

A greeter mobilisation of Ieucoc)'tefl In the 
tissues of the omentum with more marted 
phagoevtoBJ of the infecting orgamsms, was 
noted la the Immunised animals and prepaia 
tions of the diaphragmatic lyunphatics and 
anterior mediastinal lymph nodes also gave 
evidence of a more effective leucocytic rear 
tion to the bacterial invasion in this group 
Centers of proliferation of tbe streptococci 
w ere seen in the omentum, diaphragmatic 
lymphatics, and anterior mediastinal lymph 
nodes in the normal controls, 

TherapeuiU effect of antUaxiM Su rabbits 
were given an mtravenous injection of » 5 
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Ffe 8 rholomxTTvtraph uf liw of unprolirtfd Aitbrul 
driftK » boon after irvocnlatKm Dark ma><U*>rrrrt:aifc*o 
of bacteria X ir t 

FIr 9. I bolomlcmpraph of li\rr nf unprotected animal 
djinK 30 boun alter In^latkm Marked rKrmtk ebanpe* 
in liTfr cdl» X 525 
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cubic centimclcrs of conccntratctl streptocoe 
cusanUloxtn 3 hours a(Kr ha\nng rcccixxxl 10 
cubic centimeters of culture intrapcntoncalh 
The time intcn’al between the inoculation 
with culture and the injection with immune 
^erura was of surtincni length to make the test 
one of considerable sc\xnt> A sipniticant pro 
longation of life rcsullctl boweser in all 
instances but one following the administration 
of the spcalic antiserum 
As compared with an acutelj fatal infection 
of 10 hours duration in j control mbbits 
receiMng therapeutic injections of diphthena 
anutoxin the disease in the animals gi\cn 
speafic thcrap} was chronic in nature The 
rapid course of the infection was unaffected in 
one ammal which was gl^Tn streptococcus 
antitonn 3 others died after 80 to 1 2S hours 
2 of this group made a complete reco\ erj In 
the o\’en\hcIrmng infection of these e.cpcn 
ments therapeutic injection of streptococcus 
antitoxin was commonl) followed b) an in 
crease in temperature increased phagocrj-losis 
of the streptococci by the Icucoc) tes of the 
peritoneal exudate and a nsc in the blood 
leucocyte count The pathological changes 
noted at autopsy in animals dying after 
several days of resistance to the infection were 
those of a scvxre septicnrmia 
Conirol cxpenmeiils The changes m tem 
perature blood picture and pentoneal fluid 


obscrvcil m ctpcnmcnls in which intrapcn 
toncal injections were made of simple digest 
broth and of the filtrate of a 16 hour strepto- 
coccal culture shoucti that the inoculum of 
the reportctl cipenments contained toxic sub 
stances apart from the bactena thcmscl\cs 
The toxial) of these sulwtanccs was not great 
howexer and the imtating propcnle^ of the 
products of bacterial metabolism present in 
cultures after 16 hours of incubation nia> be 
consltlcrcrl to constitute a constant factor in 
the expcnmcnlal infections 

SUMSIARk AKD CONCLUSIONS 
I In the present xvork it has been found 
that a high degree of lmmunit> to intrapcnlo 
ncal inoculation with a toxigenic modcralch 
xarulent scarlatinal streptococcus can be pro- 
duced bj the administration of specilic anti 
toxin From the experimental exarlcncc this 
immumtj seems to depend upon the neutral 
ization by the antibodj of toxin produced b\ 
the infecting organism in vno and the 
resistance of the body to the infection which 
13 facilitated bj the elimination of the toxic 
iactor is maiuicsted by an increase in tcmpier 
aturc a local and general mobilization of 
leucocytes and the removal of the invading 
bactena from the peritoneal caxity and blood 
stream by phagocytic cells The immunit> 
conferred b> the prophylactic administration 


174 


SURGERY GYNECOLOGY AND OBSTETRICS 


of antltorin enables the ammal body to wr 
vivc the acute phase of a disease which is 
rapidly fatal for the unprotected control but 
OTn this high degree of antitoxic immuni^ Is 
not sufficient to prevent the development in a 
certain percentage of cases of later chronic 
uifectKwis. Therapeutic use of antitoxin has 
definite limitations as indicated by the 
cjpcruncntal results. The administraUon of 
the antitoxm after the onset of the Infection 
appears to enhance the defensive poirers of the 
lxxi> hoim-er and may be followed by a 
completely successful resistance to the 
teilal in\’asion and recovery 

2 The findings in these experiments sub- 
stantiate the view of Downie, that toxin aids 
the establishment of streptococcal Infectson by 
inhibiting phagocj'tosis. As neutralizing toxin 
and fa\'Dring the leucocytic reaction to the 
bacterial iovason antitoxin appears to pos- 
seas durtiiict potcntlahtiei for the cootreu of 
infections of the abdommal cavity caused by 
tosgenic streptococci 

3 The present work indicates that the 
highest degree of passive antitoxic immunity 
m streptococcal infection of the pentoDtom 
u produced b> prophylactic admlmstratioa of 
the serum. IntneueiapeullcaseofanUtoxio 
It would seem, however that the admimstra 
tion of the serum very early In the dbease 
might confer a protection comparable to that 
prwiaced by prophylactic injection Eariy 
therapeutic admmlstratkiD of antitoxin should 
restrict tissue Invasion to a minimum, and 


thereby limit the posiiblhty of mfectioni of a 
focal nature developing os comphcationi. 
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I N this dlscu^”^ion of acute intestinal ob- 
struction I shall l>c conccmctl almost cn 
tirclj mth the late and therefore senous 
eases which of course offer the greatest prob 
1 cm in treatment The patient seen earlj 
gcncralh docs \ci^ well and such eases carrj 
a low mortalIt\ c\'cn after a radical operation 
for relief It is ob\nous therefore that the 
education of the public as well as the profes 
son in carl} diagnosis would rctiucc the tre 
mcndousl) high morlalitj Moreox-cr if the 
use of purgati\es for abdominal pain were 
gcnerall} a\*oidcd I am sure the treatment 
would also be easier and more fav-orabic Un 
fortunatel) we cannot wait until such cduox 
tion becomes clTcclivc The mortalit) (15) of 
intestinfll obstruction is still around to per 
cent, as high os it c\xr was In spite of the 
great amount of research on the subject In 
19:6 m the mortalit) statistics of thUcountr> 
over 10000 deaths were recorded from In 
testmal obstruction We arc confronted con 
Btantly with patients in the later stages of this 
disease. It is the consideration of such pa 
tients to which I wish to direct attention 

A womux, for example lome weeks or monthiafler 
*iimpieh>'«terectom> tuddenlj develops •bdominal 
cruips which n away as quicU\ as they come only 
to return In a lew miaatci or after an hour or two 
The patient thinks it u an ordinary belly ache and 
takes a dose of salts has a moderate bowel movc- 
foentj but the pejn continues and she notices that 
her aodomen li becoming more distended. She then 
takes toaecutoroH but the pain becomes worse and 
she Tomlti. The distention becomes more marked 
sod the pain perhaps diminishes m seventy The 
▼D^tus may become foul in odor A doctor is 
c*hed. she is rushed to the hospital operated upon 
sad dies or ihe may not call a doctor and dies ^Ih- 
•^t benefit of a diagnoaia. 

What was the cause of death? We are 
*tccustomed to exp lain the symptoms of pros- 
^tion and wealmess which develop before 
dttth as due to a toxamiia In spite of the fact 
that we have no absolute evidence that this is 


in fact true During the past few \*cars a 
senes of new obsciAmtions ha\*c been made os 
to the cause of death which ha\e contributctl 
great!) to our understanding and treatment 
of certain of these eases Some of this work has 
been done In the Surgical Laboratory at the 
Washington Uni\*crsil) Medical School and in 
Dames and other hospitals associated with it 
In order to present these obscrx’ations more 
dear!) It will be of advantage for purposes 
of discussion to divide intesUnal obstruction 
into two groups (i) High obstruction that is 
at the p)iorus from a scarred duodenal ulcer 
or h)'pcrtrophtc stenosis or cardnoma or at 
the terminal duodenum from adhesions some 
times dc\ doping after ^tro-entcrostom) 
congenital bands etc (a) Low obstruction 
which is b) far the most frequent and is lo- 
cated commonl) at the ileoca.'cal valve or be 
)'ond, due to adhesions following operation 
cspcaall) after a ruptured appendix, a con 
genitol band strangulated hernia carcinoma 
etc The patholog) of each will be first dis- 
cussed and treatment will be taken up later 
Strangulation will be considered scparatch 
Inter on Intestinal obstruction compLcatcd 
b) pcnloneal infection as well os the so 
called paralytic ileus will not be included In 
the scope of the paper 

uioii onsTBuenoN 

Persistent vomiting is a prominent 8)Tnp- 
tom of high obstruction and comes on almost 
iimncdiatdy after ingestion of food or liquid 
The vomitus contains not only the fluid swal 
lowed but gastric and pancreatic juice as well 
These secretions often pour out in absence of 
any food intake and sometimes several liters 
may accumulate m a dilated stomach with 
very httle actual vomiting Distention is usu 
ally limited to the upper abdomen Increasing 
weakness and prostration rapidly develop with 
the absence usually of much pain The pulse 
grows weaker and faster the «Hn becomes 
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drawn and dn the Knsorium depressed and 
coma and death lupcnrene In a few daji. If 
the pjalfcnt is untreated and If the ob^iuc 
tlon IS complete Beause these changcsoccur 
more quicklj and death more rapidlj than u 
the case in lou obstruction it vets for a long 
lime aseumed that the tourmia was more 
sc\‘erc the higher the oeduswn 

Uc now Inow that in high obstruction the 
factor of toiirinia is of Uttle or no significance 
It irai\ be of Bomc Intereat to trice briefly the 
development of this advance Hartwell and 
Hoguet of Newport m 1913 were the first 
to escape from the toxannia theory by ad 
duang evidence that death resulted from loss 
of water b> vomiting TTiej made no studies 
of the blood Iladen and Orr in 1913 re- 
ported iow blood chlondes but for a long 
time stiU dung to the idea of a torin which 
combined a-ith the chJonde wn They later 
gav'e up this idea Our axirL begin in 1026 
when with Dr McCaughan I firit reported 
that total loss of pancreatic juice was rapidly 
fatal (7) The symptoms were not unlike 
those seen after high intcsunal obstraction 
Ihere was vomiting weakness fast pulse 
prostratkm shock and death usually within 
7 dayx e were unable to expioia this rapid 
death until with Dr Hartmann Intemave 
studies of the blood chemutrj were made (5) 
\\c found briefly that tne cxpmmentaJ 
animals with pancreatic tistuhc showed the 
same changes as babies with severe diarrhoai, 
patients with duodenal or pancresUc fiatula 
or high intestinal obstruction These changes 
were those of anhydnrmia, 1 e. a high protein 
content often up to 11 per cent from a nonnaJ 
of 7 per cent a low water content indicating 
marked cocirentration of blood as shown also 
by a high hsimatocrlt reading a loss of base 
and chlorides, aadosis and finallv a rue of 
r»n protein mtrogen TTiesc changes can be 
esplamed on a purely chemical baiu from the 
loss of water and salts in the drained pan 
creatic juice or In the vomltos In high ob- 
itructioQ- In other words, constant vomit 
wg removts from the body not only water but 
the important aolts of the gastnc and pen 
creatic aecrctioni which arc normally reab- 
sorbed to some extent from the Intestine The 
high non protein mt ro gen is probably due to 


the anuna since the blood becomes too thick 
to pass the kjdnev capillaries. 

Practicnl proof of the idea that we were 
dealing with purely chemical and physical 
changes was abown by the striking Improve 
ment in symptoms upon rcplaang the lost 
water and salts by means of intravenous In 
Jcctlons of Ringer t solution which coofalns 
theenmmoo salts that are found in the gastnc 
and pancreatic secretkint. Ammals moribund 
from loss of pancreatic juice could be brought 
back to life by the Introduction of lulBcieot 
combined station a modified Ringers 
solution which I will describe later Insubsc 
quent eipenments (6) with high Intestinal 
obstruction and fistula we were also able to 
cure the so called tone symptoms and pro- 
long life by replacing the essential water tod 
salts, lost in the vomitus, by parenteral in- 
jectiorw 

These obsemitions. with which roost of you 
streb) now uDcioubtedly familiar are of course 
not chsracterisUc of high obstructwn Thev 
are really due to loss of gastro-intestinal le- 
creUons from the inevitable concomitant 
v’omitlng They apph equally to the profoie 
vomiting In infants from pyelitis, or other in- 
fectlona m protracted m'ltcncal i-omltlng 
where no gasiro-intestlnil leiion Is present ia 
severe diarrhcra where the secretions pass 
through so quickly that no fluid Is reabsorned 
and in high intestinal fistuhe Indeeil if one 
rairumues vomiting In a high Intestinal ob- 
struction by withholding all fluid by mouth 
symptoms are ddaytd and life is likewise 
prolonged 

Thus one am see that practically even 
thine we know about tie so called toiMnis 
of high intestinal obstruction can now be ex 
plained on purely physicochemical groum^ 
The loss of water and salts, m absence of li- 
■orptioo drains the blood of water hsK 
chlondei, bicarbonate etc. it becomes too 
concentrated for the peripheral arculation, 
local outlying addoais (17) undoubtedly oc 
curs Iddney function stops and death resul^ 
Replacing the lost water and salts dlluttt the 
blood back to normal penpberal drculation » 
re-ciUbllahed kidney function begins, and 
the interchange between blood and tlasnes re- 
turns to normal 
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LOU ODSTRUCnOV 

It u’as hoped lor q time that this fruitful 
dcxtlopmcnt of research in high obstruction 
could be U 5 e<l in eases of low obstruction 
These hopes u ere onl> partiall\ realized We 
ha\*c seen that the kcj to our understanding 
of the pathologv of high obstruction was the 
loss of goslro intestinal secretions In con 
trast to this \cr) slight loss usualU occurs m 
low obslniclion since \-omiling is not apt to be 
a prominent sjTTiptom IndcctlDr Hart 
mann and I ha\*c in\*estigalc<l the blood chem 
istT) in ilcocaozal as compared udth ducKlenal 
obstructions In some detail f6) The blood 
changes in lou occlusion were rclali\cl> slight 
and ccrtainU not sufTicicnt to explain death 
This u-as true of both patients and expen 
mental animals Morco\cr the administra 
tion of parenteral solutions influenced the 
s\*mptonis but slightK an«l <lid not <lcla> the 
incMtablc lethal outcome 

There ore other imponant dilTcrcnces In 
high obstruction the course of the nalicnl is 
progre5si\*cl\ doimuard and can be corre 
lated with the increasing dch>(lration of the 
blood In low obstruction the so called 
‘ tone” 8\mptoms ma> not appear for da)*s 
e\‘en 10 the presence of distention uhich maj 
be seirrc Pain maj also have diminished 
The pulse rate ma> be normal and the blood 
pressure unchang^ '^ct not infrequentlj 
sudden shock and death occur often within a 
few hours. At autops} there is no perforation 
or other obaaous cause for death We ha\*c 
seen thisphenomcnon occur similari) in expen 
ments on dogs Pcdiatriaans sec it in In 
fants with so called intestinal intoxication 

I have 8c\cral times noted that suddcnl> dc 
flating an cnonnousl> dflated bowel abov'c a 
lon^ standing obstruction raa) lead to a 
rapidly fatal outcome This has also been the 
cxpcncDcc of others Ilcusser and Schar ate 
the case of a 3 year old child who 4 months 
^ter operation for a ruptured appendix and 
while apparently well suddenly developed 
acute obstruction At operation a single band 
was found occluding the distal ileum which 
was cut and the obstructed contents seen to 
into the healthy bowel but 10 hours 
Utcr the child was dead The authors pro- 
duced closed loops m rabbits The distended 


bowel was opened in 34 hours whereupon the 
animals died within 10 minutes We have 
seen the same phenomenon occur several 
times The sudden access of obstructed fluid 
into normal bowel has been assumed to be the 
cause of sudden death but nc have no evidence 
that an> of the toxic matcnal present in the 
fluid is absorbed from the normal inlcstinal 
mucosa AlorcJikclj itsccmstomc,islhcsud 
den release of tension in the distended bowel 
The kc> therefore to the pathology of low 
obstruction m mv opinion is first the inev 
liable distention vrhich it produces, second 
the cfTect of sudden release of tension These 
two facts 1 shall consider in some detail 
Dtsteulion Distention is an carU and im 
portont svinptom and sign and is due to the 
attempts on the part of the body to ovTrcomc 
the occlusion Wave after wave of pcnstal^is, 
ossooated with the characlcnstic cnmpmg 
pain tnes to break through the occlusion and 
succeeds only in dilating the intestine more 
and more to make room for the intestinal con 
tents brought down and which cannot gel 
through The stagnation leads to increased 
bactenol action and the resulting gas pro- 
duces an added force distending the gut still 
more This leads to a vaaous dreJe, for the 
increased pressure, at least up to a certain 
point stimulates the secretory activity of the 
muDDsa (16) Mucus as well as digestive 
fluids therefore arc added to the volume of 
intestinal contents dammed back from the im 
passable lumen and the wall stretches still 
more Let us c.xaminc such on obstructed dis- 
tended bowel The contents arc partly gas 
but mostly licpnd, foul smelling and very 
tone, that is if injected intravenously into an 
experimental animal This single fact has 
dominated much of the research on intestinal 
obstruction and in my opinion, has be- 
clouded the true state of affairs. We now 
know that normal intestinal contents arc 
taac. They contain activ'c tmwin, peptones 
phenols ammes and other substances boides 
pw baaUi and other bactena which will kill on 
intravenous injection To be sure the ob- 
structed contents contain a much higher con 
ccntration of these toxic matenals and bac 
teiia. But one can introduce a liter of such 
fluid into the normal gastro-intcstmal tract 
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fln/j nothing lerioua occun. On thtf othtf 
hand there is enough poison and bacteria in a 
few cubic centunetcnof some normal Inteatlnal 
content* to kill when in;ected into the circula 
tion So we see that it u not to much a question 
of demonstrating a poison In the mucosa the 
wnIL or the content* of the mtestine, bnt 
rather of demonstrating whether it gets out 
how It get* out and, of course, if it dwa, ^rtiat 
It* chemical or bacterial nature Is. Attempt* 
have been made It is true to demonstrate 
the absorption of a toiln Sugito and Schole- 
tield are the only workers who were able to 
kill imce with portal blood from obstructed 
dogs. But their results were iwt constant and 
were obtained with difhcolty We hai'e had 
the same experience Dr C^e and I (i) have 
studied the thoradc duct lymph portal blood 
and systemic blood from dogs sick of low in 
testlnal obstruction by injecting the material 
into gumea pigs which are rather soscrpUble 
to tone amines. We ha>’e not convinced oar 
selves as yet that tonn enten the arcolatkio 
in abnormal amounts to low obstnictloQ 
though our studies oie still in progress- We 
have also invesUnted the liver histologically 
and functloaally t*) in obstmeted dog* and oJ- 
though we have found dednlte and often 
marked impairment of liver function and hls- 
topathological change* we do not believe that 
they arc sufficient to have accounted for 
death or to suj^rt the idea of a toxemia. 
Recently Dodd Minot and Caspon* found 
guanidine a very toxic substance, present in 
the blood of infants soffering from intestinal 
Intoxication a disease which many bebeve b 
related to obstruction. Dr Senn and I have 
followed this Idea and have In fact found a 
high blood guinidme in a few padenti snd m 
somedogsrnthlowintestinalobstructlon Our 
observatioii* are too few to permit general con 
dualons, but we have some evidence that 
amine* other than guanidme may be present 
Suddsn rdteu ef ditUnJion It b not sur 
prising as a matter of fact that it b so dlffi* 
colt to demonstrate a toxin outdde the himcn 
of an obstructed intestine We know from 
many cipcnmental and clinical observations 
that distention of the bowel causes an ob- 
struction of venous as well as lymphatic re 
turn. Thb distention b sometline* very 


great great enough to cause gangrene espe- 
cially of the wall opposite the mesentwy 
where the arcubtlon is the poorest. If thb U 
true distention obviously diminishes absorp- 
tion. The roost recent experimental work has 
shown that absorption above an obstruction 
u in fact very slight (is) But consider what 
occurs when such t distention b suddenly re- 
beved Ctmibtlon through the colbpsed 
bowel i* immediately altered Absorptxm 
may be ocedemted for one thing by the Im- 
provement in blood flow Then too a large 
area of paialjicd capillaries may be opened 
for engorgement from the general orcuktion, 
thus lea\ing the sjatcmlc drculatioa poorer 
in blood and fluidk Such a possTbllit) has 
been suggested by certain experiments that 
Dr Cole and I have just made on the cause of 
death following acute occlnskm of the portal 
vdn (4) which as is weD known b a rapidly 
fatal procedure. We ha\-e found that thw » 
an astonishing accumobtion of blood trapped 
In the ap ian ch m e area following portal hgatreo 
which b sufficient to account for the lymp- 
tomsof abockand probobl) death froml^of 
blood and fluid alone. That b enough blood 
b lost from the systemic circulation into the 
intestinal capillaries to lower blood pressure 
below that compatible with kfe. WTiat tppli- 
catlon if any thU has to the problem of low 
obstruction cannot be said W'e do know thit 
the dbtentlon which occurs ?ritliin the hnneo 
of the intestines does actually produce a 
diminution or even a stoppage in portal out 
flow sufficient sometimes to produce a gan 
grene of the boweL Whether there b a ref 
fldeut escape of blood and fluid Into the ob- 
structed intestine to lower blood pressure aixi 
cause death we do not know Further in- 
vestigation*, we hope will give the answer 
Thb U of course, all purely speculative but 
the practical point b that something occurs 
when the distended bowel suddenly colbpse* 
which I believe U delctcrioui to the paUeut 
and mav cause sodden death. 

BLOW DECOltPUZSSIOK OT MSTEJCDED BOUXL 
Regardless of the mechanism of sudden 
death I have attempted during the past j-ear 
to avoid sudden ^ease of dbtentlon by 
gradually decompressing the dilated boweL 
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A mushroom catheter is placed into on ob- 
structed loop and brought out through a sepa 
rate stab wound so that the bor\-cl lies m Its 
natural position The tube is clamped and re 
leased at frequent Intemils so that drainage 
occurs progrcssi\*cl} butslowb Although the 
number of eases is still small the results v^crc 
so sinking 1 am tempted to report this pro 
cedurc It difFcr* from the usual lube enter 
ostomj which so often rcall> fails to drain 
It implies the minimum of operatic trauma 
inasmuch as no attempt Is made to cure the 
obstruction unless of course a strangulation 
IS present in which ease the mass is ealcnorucd 
for later resection It emphasizes /inalj> the 
con^fATitlon of the distention as a protective 
measure for ^vcral hours until it Is graduallj 
and -hamilessl) rclie\Td Dr Wangensteen of 
Minneapolis, on a recent \isit told me he has 
been treating his eases bj passing a duodenal 
tube and draining the obstructed contents 
from abo\x, and in 12 eases has seen remark 
able imprT 5 \*emcnt in lone smploms dur 
lag the course of sc\xml hours I belie\’C his 
results are due to the slow gradual dccom 
pression of the distended bowel Further ob 
servations of course are needed before one can 
prove such on assumption I wish to report 
one very sinking instance from m> own cases. 

A young negro was admitted to ihe St Louis Qty 
Hosplulrrithahlstoo of several da}"! crampJngpaia 
and %'omlUijg A diagnosis of JntesUoal obstru^on 
wii made and operation advised bat refused- Helell 
tbebosplulbut returned in 34 hour* much more tick 
lud with ^a^cal vomiting dr) akin fast pulse and 
more abdominal distention Soeml liters of parco 
toil fluid were given and he was operated on under 
spinal amcsthcsia with intravenous acada-ialmc to 
maintain blood prcisure for hia general condition was 
▼cry poor Both obstructed and collapsed bowel was 
»etn alter the abdomen was opened but UlUe attempt 
made to locate the obstruction aiide from satis- 
fying myself that there was no strangulation. The 
obstructed gut was tremendously distended bluish 
In color and on mere contact the serosa and roua- 
colatis stripped off A loop Ijdng in the upper left 
^diant was carefully mobilised and a Pe sx a r 
{mushroom) catheter was Introduced and brought 
out through a separate stab wound. Every jo 
“inutei 100 cubic centimeters of fluid was allow^ to 
*^pe from the tube by rdcaslng the clamp During 
this Ume parenteral fluids were continuously given 
I consider^ the prognosis poor for this was the type 
p which doo poorly and usually dies within a 
“w hours or a day after operation. I wai astonished 


therefore to tee a bright and cheerful patient the 
neat morning with a flat abdomen normal pulse and 
temperature Several liters drained from the lube 
during the first 24 hours He passed gas the follow 
ing di) and went on lo a complete recover Two 
weeks later just before we were planning on \ rav 
studies of his gastro-lntestlnsl tract he developed 
damps and vomlllng and was operated on soon after 
The obstruction was found to be a band crossing the 
mid Ileum which was probablj a remnant of the 
omphalo-mesenteric HucL It was cut \o further 
abnormalities were found The wound was closed 
and the patient has been well since 

THE csr OF H\TCRT0V1C SALINT 

I should like to mention bncflj tlic use of 
b>'pcrtonjc salt solution in intestinal ob- 
struction originallv advised in order to fur 
nish an abundance of chlondc ions to 
neutralize the supposed toxin Its phj's- 
iological cfTcct is notv known to be quite 
dilTerent It is a powerful stimulant of 
intestinal peristalsis (14) and is an cfllacnt 
T\a> of promoting evacuation of a paral^ied 
dislcndrfbou cl which after enlcrostomj will 
not dram sufTicicntl) Without an outlet for 
the obstructed contents its use of course, 
aggravates the distention quite as much as the 
use of purgatim 

THE usr OF rLVRTUAKV S SOLUTIOV 

In the administration of parenteral fluids 
we ha\c found of great %’aluc the modified 
Ringers solution as made up b> Dr Hart 
mann(9),ofthe\YashingtonUnivcrsil\ School 
of Medldne It is a phj'siological buffered 
solution containing in addition to calcium, 
potassium and sodium chlondc sodium lac 
tnte This lactate itself a calorogcnic sub- 
stance, on being oxidized fields bicarbonate 
which, slowly formed, directly combats any 
flddosis present and jet in the presence of 
alkalosis has no deleterious effect The solu 
tion IS made up in a concentrated form m 
ampuls and we add it cither to distilled 
water or 5 per cent glucose and thus m one 
solution we have water, salts, buffer, and 
sugar When mixed with the proper amount 
of distilled water it may be given subcutane 
ouslyor intravenously m the same manner as 
physiological saline solution \Vhtn made up 
m 5 per cent ^ucose the intravenous route is 
the best Its effect is really remarkable in 
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high obstruction or indeed m any case where 
marked dehydration from \T)mJting fistula or 
dlarrbcca Is the important condition. Pa 
tients mav be kept alive and with normal 
pulse and tempicrature for weeks by giving 
several hteri of combined solution per day In 
oncoropUcated low obstruction It is beneficial 
m so far as debj-dration is present bat of 
course u not specific or in general does not In 
fluence the progress of the disease without 
other means. The use of this combined 
solution while familiar to most pediatricians 
has been found b} the surgical staff of Barnes 
Ho^tal to bea >’alaable addition to the sard 
cal armameotanum because it seems to oe 
more effective than ordinary saline end gla 
cose And here I might mention another point 
about the use of glucose akrae Glucose with 
out saline dilutes tbe blood temporaril> 
Btlmolatei renal excretion of salts, whi^ 
finally leaves tbe blood much poorer than It 
was in both water afld eiectrolytei It there- 
fore does decided!) oMre harm than good Its 
use in conjunction with a solution cootaimng 
salts, however promotes diuresis and for 
niihei a source of needed calories. 

cowsEstarDT HEAnnDfi 

All patients with intestinal obstruction re 
cave several liters of combined solution at 
once- Gastnc lavage Is earned out- There is 
no objection m most cases to the use of a 
simple low enema to In ascertaimne 

whether an obstruction is actuaDy pr esen t 
(The use of morphia occastonaDy relaxes a 
patient sufficiently to allow the obstruction 
to subside) I believe one should not in genera) 
delay operation more th«n t few hours in the 
expectation of a^ spontaneous release of 
the obstruction TTiis of course does some- 
times occur 

I remcrgbcf tlte case of a jrtFnsf man whose Qetnn 
was periofated in sereial places by a boUet. The 
boUs were all ntored. Hli poslopecadre course was 
tmooth for lo days when be derdoped acute oh- 
atructlcFi) for wUch It was found oeccasaiy to operate 
»nrl a fibrtma adhedon waa fouad which waa cnt. He 
did weQ for lo dap and derekped a second ob- 
ttrndioo which was ilsiikily treated and relieved. 
He bilked, howrrer at operation when the third 
obatrection occurred for which be was belns treated 
imfiiixC3HfaQy by the usual cacserratlve flwarw. Ht 
left our cam for another hoapitah A few dap later 


oar resident called the other doctor who told Urn 
that the jolting be got In the ambulaoce coming out 
most have been pretty serere, for oo atriral be aiked 
fora bed pan and had a TDlomloons mceatioa. He 
has remained well dace. 

W e cannot hope for such miradet more thin 
raidv bowoTT and the danger of increas- 
ing oistention and with It the possibility of 
rtimngulation and gangrene from delay u too 
great to justify much procrastination Opera 
tion should therefore be done within a few 
boon unless obvious improvement b in prog 
ress. 

COMPLETE EVACFATJOJT OF TBF. 

OBSTKDCTED BOWEL 

Since some surgeons have recommended 
complete emptying of the obstructed bowd to 
get nd of the toxic contents I should like to 
mention my experienct with such an opera 
tion- The procedure Is based on the Idea that 
by removing the foul BiDeIH.Dg poIsoDOtu fluid 
the toiiemla 1 $ averted- I have discussed 
already the toismia theory upon which this 
u bas^ and the lack of proof that we are In 
fact dealing with a toxsmia- It ii, moreover 
Impo&iibie to removT all the toxic contesti. 
Enough remains to kill several neUenu If 
absorbed It is the absorption that is im 
portanl and after doing the evacuation opera 
bon in several patients, I felt sure that ab- 
sorption if It occurs, was accelerated by the 
procedure. This is logical enough from the 
considerations already mentioned on the 
effect of the sudden release of distention. 
This Is contrary to tbe report of HoWen wbo 
records a mortality of under 6 per cent in 155 
cases of acute obstruction basing his low 
figure on the fact that be eviscerates the pi 
dent and syiteinatically strips the bowel from 
the ligament of Treltx, emptying all contents 
down to the point of obstroctioo. This con 
elusion in my opinion is unjustified until we 
know the duration of tbe obstruction In his 
r#w> Early <-*i^ do well no matter what we 
do and his may have been for the most 
part eady ones. In late cases too often a fatal 
outcome no matter what is or b not 

done- It b moreover physically iroposBible 
to do much stripping in the really late cases 
for any hanHlmg lea^ to tearing of tbe serosa 
and musculaiis. 
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■nrE TREATMtST OF STRANCULATIOV 

If a strangulatetl, and cspcaoll) gangrcn 
ous bowel Is prc<cnt the ongin of s>mptoms 
is easj to explain and the cxtcnonration of 
the non \’iablc gut Is obnouslj indicatc<i To 
resect Immediatdj and to make an anastomo- 
sis carries a high mortalitj unless the duration 
of the disease is short — sa> 12 to 18 hours 
Otherwise we ha\c the dilated bowel abo\c to 
consider, that Is to sa> the combination of 
strangulation and obstruction To resect and 
anastomose of course, rcmo\-cs the m\*oKcd 
bowel and rclie\'cs the obstruction at the same 
tunc, but though the operation maj be casil> 
and quick!) performed these patients as 
aJrcad) raentioned, too often die shorti) alter 
the operation from what I bclic\e is a sudden 
release of distention In the laic cases there 
fore, where the mortalitj is high the non 
viable bowel is simplj extenonzed for later 
resection and plastic repair and the obstructed 
bowel abo\x decompnased graduallj bj frac 
Itonal drainage of its contents 

SU 1 UL\R\ 

The cause of death in untreated complete 
high obstruction (stomach and duodenum) is 
probably a phj'stcochcrmail one due to a 
depletion of ViTitcr and salts from the blood 
into the \’omitu5 or obstructed contents The 
resultmg dchjdration can explain all of the 
so called “to:dc” sjunploms Treatment with 
a modified Ringer's solution cflectivclj re 
stores the blood to normal, improves sjrnip- 
toms, and permits adequate surgical treat 
ment without great nsk 

The cause of death m low intestinal ob 
struction (ileum and colon) is probablj diflcr 


ent, but as jet there is little con\inang cn 
dcncc that a "torcmia” is present Distcn 
lion plajs a prominent rOIc and the idea is ex 
pressed that sudden release of distention maj 
be an important factor in the fatal outcome 
The opcrati\e treatment has therefore been 
confined in the late eases to gradual dccom 

f ircssion of the distended intestine, strangu 
ated bowel being mcrclj extenonzed for later 
removal 
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SURGICAL APPLICATIONS OF THE SCHILLING 
DIFFERENTIAL BLOOD COUNT* 

JOns S. UARTER, JJ D, ajo CHAJIP LYOSZ, XLD BoktiW, Uuumnrm 


T he newer mctbodi of clMsif>ing vidte 
biood crili in » diffcrenbal count pro- 
\’lde tbe •uigeon with Information of 
both diagnostic and prognostic import. The 
difrerentijJ count In common usage tnu de 
•cribed br Ehrilch in 1891 Thu chuiification 
has prD\‘ed Ita otefulnesa In detecting groaa 
obnormahtie* of the blood picture but time 
after tune has failed to thotr dgniheant 
changei even in the presence 0/ aevere infec 
tion The inadequana of the Ehrlich differ 
eoUtl count ha\’e led to the de\'clopment of 
rlaidficattoDS that propose to group the cells 
accordingtothdrage SuccenmJ resolta have 
been obtained pajrtJcularlj’ with the poiy 
morphoQuckar neutrophili. Aineth s cLtsal 
hCBtion (3) hnt presented in listed ov'er 
So cell types &t^ conseqaently proved too 
complex for practical ap^catl^ b clbknl 
problems. SchiUbg (19) b 19a 
Ametht ongbal omceotioas fufioently to 
adapt such a scheme to laboratocy tcuCbe. 

S^niiag describes only two tj-pes of celli 
m additlou to Ehrilch t familiar mupi bat by 
doing so hnds the advantage of Wbg granu 
locytes (polyroorphonuclear neutrc^hfli) ac 
cordbg to their relative matuntj The two 
addittoual cells are the iu\'enlle" (jtrtjeit- 
Udie) and the band form {staik^rrif* or 
itai ) The familiar pal^’Toorphoaudear 
neutiopbil with its multUabular nucleus is 
designated a segment. The clstdficatkm of 
granuk^cvtei b order of mcreoxb^ maturity 
thereby becomes myelocytes, ju\Tmles bands, 
and segments. 

Suflident^ accurate differential counts 
may be obtained by daaslfmg 100 cells. With 
the biood smear prepared by the Wright stab* 
the cell types are recognlied by Schilling as 
foUows 

I Myrlocyte The largest cell of the manu- 
locytic series is spherical b outibe with blue 
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cytoplasm, usuallv containing fine grannks. 
The nucleus Is spbencal and rdatn^j large 
with ffne chromatin network and several 
nucleoli 

a jtaenUr This is a large ccD differing 
from the myelocj’tc b that Its cytoplasm m a 
paler bloc with lilghtly coarser grarraks. The 
nucleus is bean- or U'Shaped imially contab 
bg one or two arcumsoibed nackolar coo 
dGoatkms. Thenuckar chromatb is sh^t^ 
more cood cosed than in the myelocyte. Diii 
ceil is almo st identical with Psppenheim’s 
descripiJon of the metamyelocyte. 

$ Tie ctO is recognized by its rod 

or bancishaped nucleni containing condensed 
chromatin without nocleolL The DBckos 
ZDS) tab» vanoQi forms more frequently 
resembling the letters U, ^ S or T In iddJ* 
tion, ft is necessary to recognise the so olkd 
rfffeserahre kand with pyowtlc, narrow 
bicure-shaped nucleus taHng a darker or 
lighter stab than the typical band. 

SrpnenL The segment is a mature ^y 
tnorplajoudear leucocyte characterised by a 
chromatin thread conneetbg adjacent lobes 
of the nucleoa. The nuclear chro m a t i n staini 
slmllariy to that seen b the band form. 

In recording the differential count the fol 
lowing scheme is used- In the column at the 
extreme right under the heading heu 
trophilt appears the total number of ceDi 
that are subdivided bto m>Tlocytes, juve- 
piles, bands, and s egmen ta. 


tee semLLiNo amoouAJi 



An berease of Juvenllei and bandform^ 
uinally with an associated decrease of 
cytea and monocytts, b described at a ray/ k> 
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the Itjl Correspondingh , an increase of ma 
tare neutrophils usua!l> r\-ilh a restoration of 
IjTnphocjica and monoc^ies to normal or 
higher \Tilues is known as a shiji to the ri^ht 

A shift to the left with a graded increase of 
immature neutrophils is indicative of the 
active production or regeneration of white 
cells b} the bone marrow hence this consti 
tutes a rcgeneraltze shtjl This is the charac 
tensUc picture with an acute infection and the 
degree of shift to the left ma> be dircctl> cor 
related with the extent or scvent> of the in 
feclion Diseases such as tj-phold fever char 
actenzed bv a Icucopcnia mth neutropenia 
usuall) show a high percentage of degenera 
tive band forms This tj-pc of reaction 15 the 
degenerattve shijt, the extreme examples of 
which arc encountered in certain infections 
with a low white blood cell count and ogranu 
locidosis or malignant neutropenia 

Certain more or less ph>*siological condi 
tions are assoaated with a diflercnual count 
that closcl} simuhtcs a pathological blood 
picture. These must be kept in mind in inter 
preUng a Schilling fuemogram just os m the 
usual differential count \\ c have found that 
the following conditions arc most likcl> to 
cause confusion 

1 A leucocjlosis with shift to the left 
accompanying muscular cxcrosc and intense 
emotion 

2 Individual nuracncal vanations accord 
Ing to age constitution and race 

3 A moderate increase m the while cell 
count and shift to the left may be present in 
uncompbeated pregnancy 

Most diseases and physiological conditions 
affecting the blood picture will fall in one of 
the following groups 

Neutrophilia vnthout shift (neutrophils 70 
per cent or ov’cr) 

I With increased white blood cell count 
a Physiological digestion (?), sbght 
muscular activity and emotion 
b Pathological superficial minor m 
fections abortive eases of Infec 
tious diseases, hxmorrhage, 
chlorosis polycythmmia, teta 
mis, malignant tumors (uncom 
pbcated) and after sodium chlo- 
ride infusiona 


3 With normal or subnormal white blood 
cell counts 

a Physiological changes dependent 
upon the uneven dislnbuUon of 
cells in peripheral and internal 
organs 

b Pathological chlorosis (not con 
slant), superficial minor Infec 
tions lucmoiThagc sarcomato 
SIS and malignant tumors (un 
complicated) 

Pkeutrophilia ^th slighl shft to left (Hypo 
regenerative, over 5 per cent bands) 

I The while blood cell count Is usually 
increased but may be subnormal 
a Physiological muscular activity, 
emotion and pregnancy 
b Pathological mild Infections su 
pcrficial minor or encapsulated 
septic processes that arc not ex 
tending, bacterial endocarditis, 
protozoan diseases, sypblbs, 
hemorrhage, ulcerated tumors, 
lymphobbuloma, mDdly active 
tuberculosis and tuberculous 
abscess formation 

Neutrophilia wth marked shift to l^t 
(Marked regeneration with juveniles) 

I Usually with increased white blood 
cell count 

a. Phy-siological pregnancy .obstetn 
cal labor and exercise, 
b Pathological acute infectious dis- 
eases most of the acute proto- 
zoan diseases, acute and progres- 
sive septic processes, acute ex 
acerbatlons of chrome infec 
tions and intoxications, as with 
carbon monaxide, heav’y metal, 
and certain bacterial poisons. 

Neutrophilia xeith extreme shift to left ^y-per 
regenerative, with myclocylcs) 

I The white count may be mereased, 
normal, or decreased 
a. Physiological not found 
b Pathological occurs In the most 
severe eases of sepsis and in dls 
ease or injury of bone marrow 

Neulro^nia (Absolute dimmuUon of the 
neutrophils) 

In these conditions the total number of 
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neutrophils is reduced. The leucopenia mth 
bands and often a degenerative nudear shift 
is due to reduced activity of the oentrophiUc 
centen In the bone marrow This pfcture 
occura most frequently in the presence of ty 
pbcJd fever epidemic parodus ^falta fever 
grippe, chicken por acute poliomyelitli i>Tn 
pathetic ophthalmia, and occastonaOy in tu 
oerculotb. 

In order to c\’ahiatc the practical uscfulneia 
of the Schilling differential count the hxnio- 
gram was made a part of the routine blood 
eriminatioa on cases of sepsu admitted oo the 
West Surgical Service of the Maesachuaetta 
General Hospital These atodics were per 
fonned m the routine laboratory by nrgkal 
internes without unusual training in bsrma 
tology A few cases typical of common types 
of lepsis arc recorded below to Illustrate the 
dinkal application of this mctlkxl of blood 
exuninatloii. 

INTEaPEEtA'nON OT TEE SCmUXINO 
EaniOORASI 

The complete interpretation of the Schilling 
hf em o gi am takes Into consideration the diS' 
tribution of the lymphocytes, monocyte# 
eosinophils, and baaophUs as well as the types 
of neutrophils, The monocytes and eoiino' 
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phlls are deorased in number in advancing 
acute infections of surgical importance. In 
infection the number of IjTnphocj'te# has been 
found to reflect the resistance of the todmdual 
(is) Lcrw lymphocyte counts occur partica 
laiiy with advancing acute Infections in pa 
tJents with poor reaiutance. Normal or h^h 
lymnbocyte count m the presence of a shift to 
the left is an Indication of good reiiftancc u 
seen in localised septia or chrome infection. 
The disappearance of neutrophQla In rccoitry 
is associated with slight elevation of lympho- 
cyte# and moDOCT’tes. A transient basop h ilia 
has been noticed in postoperativT Icucocylosis. 

The evaluation of the total white blood cdl 
count on the basis of the types of neutrophils 
present b an Indei of the reaction of the In- 
dividual to infection An increasing shift to 
the left with a rising white blood cell count 
occurs when the individual shows an adequate 
re^nse to the incxeeaed demand for white 
blood cells. An increasing shift to the Wt in 
the presence of a falhng leucocyte count occurs 
with the inability of the individual to meet the 
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demand for white ccUs. Insufllcicnl realise 
to the infection is seen m the cases of h>'pcr 
rcgenerati\*c shift without leucoc^iosis The 
decreased demand for while cells in subsiding 
infections results in an increase of the mature 
neutrophils and a shift to the right TTus 
»hift fs frequent]} seen with a temporar) clc 
\'ation of the white blood cell count as the 
blood returns to normal 

The progress of a patient isilh an infection 
be \’er> accunitel} follois-ed b> frequent 
baroograms and white blood cell counts 
However, adequate surgical treatment raaj 
quickly dter the blood picture and therefore 
the prognosis. 

USE op THE ILEMOCRAir IN OTHER CLINICS 

Results simflar to these have been obtained 
in surgical cases In other dimes. Baum has 
taken the harmogram as a true picture of organ 
pathology and has emphasixed the value of 
repeated counts. He considers It a thorougW} 
reliable diagnostic and prognostic aid Rezni 
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kolT IS in accord \nth this vnewpomt and feels 
m addition that changes m the hmmogram 
ma> antedate clinical s}Tnptoms \aguda 
in a stud} of 671 cases of appcndiaiis was 
able to correlate the degree of shift in the 
ha“mognim ^ilh the c.xtcnt of the infectious 
process This was also true m the 40 cases of 
oppcndinlis reported b} Goodale and Man 
ning No shift was present in those cases in 
which normal appendices were found 

CONCLtJSlONS 

I The Schilhng diflerential count is readil} 
adaptable in routine laborator} usage to re 
place the thrlich di/Ferential blood count 

3 It IS of more VTilue than the Ehrlich dif 
ferential count m detecting the presence, dc 
grcc and persistence of infection. 

3 The Schilling brnmogram is the simplest 
classification of neutrophils giving an ade 
quate picture of the bone marrow response to 
infection 
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I N our cxpcnencc in performing ihc iro stage 
excision of pulsion divTrlicula of the ccsoph 
agus in some ts patients Kith no deaths 
wt ha\T been impressed w,nlh the fact that the 
fair but Intermediate sized t\^>e Is the easiest to 
manage surgicallj the di\-erticulum fnth a soc 
large enough to be readiK mobilized and im 
planted in the wound v.ith the dome well abo\*c 
the leaxl of the skin is the simplest ij-pe to 
operate upon (Figs, t and a) 

\ ef> large cesophageal diserticula are often dlf 
ficuU to handle lurgicalU parucularlj since pa 
tients them ore often liad risks because the\ 
haiT not rtceiNTd sufTiaent amounts of food on 
account of the long standing obstruction in ad 
diUoa the aperture made bs the opening of the 
dnerticulum at its neck is often so large that 
dtssccUon particular!) on the right side ma> be 
somewhat troublesome (Fig i) 

We ba\-e no real difhcuU) in treating large and 
mtermcdlalc sized diiTrticuIa b) the two stage 
operatioQ. On the other hand at the beginning 
of our experience we hesitated to operate upon 
patients with small sacs which were of Insuffidcnl 
diameter to permit the dome to reach above the 
le^Tl of the sUn when implanted in the wound 
Wth added experience howT\'er we ha\-e dc 
veloped a plan whereb) ci*en the smallest diver 
iKulura can be taken care of bi the two stage 
procedure pirndded it is of suITiacnt sire to ha\-e 
deiTlopcd a sac with a distmct neck Wc hav-c 
operated upon 8e\’eral patients with extremely 
small cesoimageal ^vTrticula b\ the two stage 
plan mute safely and satisfacloril) the \ ra> of 
one wWh has just been successful!) operated 
upon IS shown m Figure 3 
In our opinion it is a real advantage to be able 
to operate while the diverticulum Is still small 
Because of the technical difhcult) presented bv 
such diverticula, there has been a abtlnct lend 
CDcy to postpone operation until the sac has 
mcreased in size This often results m the pa 


llcnls umlergoing for an unneccssarv length of 
time the discomforts associated with a sac of 
considerable size such as regurgitation of food 
partial obstruction and— as has happened in a 
few of the cases upon which we have operated— 
Interference with sleep due to the accumubtion 
of fluid contents in the sac dunng slumber the 
contents running through the glottis into the 
trachea and producing attack* of choking In 2 
patients this has been one of the urgent *)Tnptoms 
which has prompted the seeUng of relief and 
cases suffering from this compiKatkm should we 
believe be imjmedbtclv submitted to surgical re 
mov-al of the sac bv the plan mentlonctl 
There has been some disa gi c c ment in the Htcra 
tore as to the wisdom of removing cesophageal 
diverticula bv the one stage or two stage operative 
plan As the result of our successful cxpcnencc 
with the latter procedure os staled we do not 
feel like changmg our method ^\e bclievx that in 
on) large senes of divxrticula removed b) the one 
stage plan there is almost certain to be on oc 
casional one in which leakage will occur followed 
b) mcdiastinitis and a fatalitv 
Dissection of oesophageal diverticula so that the 
entire neck of the sac is free and can be mobilized 
upward is at times difficult and requires melic 
ulous technical precautions. Suture of the a»oph 
apis on Its posterior wall deep in the wound be- 
hind the trachea is of necessit) difficult partK 
ularl) since it must be done close to the pharvni 
where the oesophagus disappears beneath the 
lowest fibers of the inferior constrictor The 
cesopha^ ascends and descends constantl) with 
swallowing The ccsopha^l canal Is alwa)'S In 
fected, and must ther^ore be in constant danger 
of leakage. We admit that with the accurate ap- 
plication of stitches sacs can doubtless be removed 
m one stage the neck of the sac sutured and the 
occurrence of non fatal leakage usually prevent 
ed Unfortunately howev’er the situation is sim 
flar to that m all sutures of the alimentary canal 
187 
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tJtltfural qru n aod iiauxttnda — tod 
tlwy will occ u r la tie very be»t of hand*— 
throucb DCcroais Ktxqduy to local loM of blood 


•tltcbca, leaka^ b toy lotestloa] or ceopfatgcal 
wture will occaiJonally happen b ^tc of the 
matt poinstakuia tttentloD to details. Letlate 
b oaopha^cal uvertloila operatiom it bto t 
ftsdal plant, which fa tdxnfttedly a dangciouf 
ooe this plane U repre se nted b back by the jre 
\Ti:tebnd faada, and b front by the pretrtcBttl 
(tida, and leads dirtetir bto the mediaitbarcL 
Infection occurring along It can usoally be con 
trolled by drabage but occaaiooally a fatal 
toedlattiniUi will occur b iplte of it. 

Ue fed atrongly therefore, that the two stage 
procedure, b which, provided the ac b not open 
there Is DO dan^ a dlamibation of lofcctjon 
along the fasdnl plane, with consequent medi- 
aitmJtis, Is to be preferred, even though it may 


vu . TM. t- .1^ n .. r r, — ■ ■urgicaJ and that it will b a largo mrr^ 

rtsoJtb a lower mortality As we have 
It^!b lik tjp* ihatnpTto^tbt^Sne J repeatedly slited. If one ont ol one hundred 
ckrrdopattt erf thl» pita, opnatioo w« (Wayfd tmin patfents operated upon by the one stage plan 
me lad n*cbed frtater duinrtw died as the result o< Icfikaje. but none of an equal 


As we have 
ne hundred 
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number operated upon b> the two stage plan we 
should consider this a connndng argument in 
fa\‘or of the latter 

With this In mind, we ha\c been greatl> inter 
ested In dn'cloping a method wherebs c\-en the 
itmallcst sac can be safelN operated on b> the 
two itape plan, thus permitting carl\ relief from 
distressing sjTnptoms and in all prokablllts pro* 
duang local conditions in the rr^phagus \^hich 
will bring belter postoperatix-c results The 
ersophageal dncrliculum sbovsTi in Figure ^ for 
ciample is about the «lze of a small grape. It was 
ncAxithdcss tuccc'sfullj remoNxd h\ the two 
stage procedure. 

TTic surgical approach to the small pulsion 
CESophageal dl\*crticulum is cjactl> the same os 
that we baN*e described for the large diverticnlum 
An inasion Is made either tran5\-cr«el> abovx the 
clancle or longiludinallj in front of the slemo- 
mastoid The l>ell) of the omohjoid is cut the 
middle thjToid \*cln 3 are ligated and the lobe of 
the thjToid is turned forward The Infenor 
thjToid artery will seldom need to be ligated 
when the sac of the dK*erticulum is small The 
sac is readil) found under regional anxsthcaia b> 
asking the patient to swallow when It mas 
readil> be seen to ascend and descend In the 
wound (Fig 4) 

The sac is picked up with tacking forceps and 
IS carefully dissected from the oicrhing fibers of 
the cncopharimgei muscle until it is enlircl) free 
at the top on the right side at the bottom and 
on the left side When the diverticulum has been 
complcteU freed as it can be with adequate 
exposure and retraction so that the lower angle 
made between the diverticulum and the longi 
tudiTial wall of the ecsopbagus is cnurel> freed, 
the dome of the sac is gcnlh lifted upward and 
approximated to the outer edge of the 8tcmoh)*oid 
musde at a pwint such that the dome of the sac 
is higher than the point at which the neck of the 
sac joins the longitudinal oesophagus. Two black 
tut stitches, as shown In Figure 5 air then 
passed through the submucosa of the sac and the 
outer edge o? the stemohj’oid muscles. Care is 
taken to make certam that these silk stitches 
penetrate only the submucosa and do not pass 
through the mucosa. If they pass through oil 
the coats of the divrrticuJum th«^ roaj easfly 
cut out of the sac as the result of vomiting or 
•wallowing with consequent leakaCT and infection 
Within the fnitHfll plane. With the dome of the 
•ac fixed between the first and second stage oper 
aUoni to the sternohyoid muscles at a higher level 
than the neck of the sac there will be no accum 
ulsrion of material within the sac, the patient wiD 


be able to swallow Iramediatcl> with no rcgurgi 
(ation, and the distressing regurgitation 01 fo^ 
into the lai^mx during sleep spoken of prcnouslj 
will no longer occur 

With the Mc sutured to the prclh>Toid muscles 
a cigarette dram Is pbeed in the lower angle of 
the wound, so that granulations and adh^ions 
will occur behind the cesophagus in the fxsoal 
plane made bj the prcvertcbral fx<cia in liack 
and the pretracheal fascia in front thus guarding 
the patient against mcdiastinilis at the second 
stage operation The wound is then closed b\ 
interrupted sutures and the sac Is thus left com 
plelcl) buned In the wound lixcd as it Is lo the 
stemohj'oid muscle 

Following this stage patients swallow without 
diihcuU) can be out of bed the da> after opera 
tlon since It Is done under novocain cervncal 
block arc Immcdiatclv relieved of all sjTnptoms 
of obstruction and regurgitation and ma\ pos- 
sibly go on indcfmitelv without difficullv m swal 
lowing even If the second stage removal of the sac 
is not done The second stage removal is how 
ever safe and simple there is alwa)** the possi 
bUU> that the sac ma> dilate and for that reason 
the removal should be done 

At the end of 10 da)"? the wound Is reopened 
The sac is readil> discovered b> following the 
edge of the stemohstud mu.^le up lo the point 
where the two Wack silk suiches which attach 
the sac to It arc located The^e stitches are cut 
and the sac drops awav from the muscle and is 
Immedlalelj available for removal 

We have bad no difficullv in the sac s pulling 
awaj from the sternohj oid mu-vle between stages 
no matter bo's small it was. The ccsophagus Is 
lax It readi\> dislocates to one side and an} 
tension on the sac of the diverticulum no matter 
how small is wc think, readD> compensated for 
b> rotation of the (esophagus and by lateral dis- 
location of that structure lo the side on which the 
diverticulum sac is sutured 

With the sac of the diverticulum freed at the 
second stage two tacking forceps as shown in 
Figure 6 are placed upon the dome of the sac 
traction is made upon it and the neck of the 
sac Is freed of adlw^ons and demonstrated An 
incisioD with a knife is then made about the neck 
of the sac os shown in Figure 6 through the sub- 
mucosa and what remains of musculans down 
to but not through the mucosa This incision Is 
carried around the entire neck of the sac, a ligature 
of fine chromic catgut is then tied about the neck 
of mucosa the sac is cut away the stump of 
mucosa^is caatenaed a agarette dram is earned 
down to the stump of mucosa as in an appen 
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be tome fcarrinc on the posterior wall of the 
crviphagus. It Is therefore desirable and not 
partlcularU disturbing to patients to pa^ oh\c 
linpetl bougies b\ the |>oint of closure at the 
pharjaigo-oaophagcal junction for the period In 
dicatcd in order to dilate the ersophagus Itself at 
this point and o\'cn:omc an\ (lerslsting spasm of 
the cricopharjiigci muscle fillers 
No patient should be dilaletl b\ Umgic after 
resophageal di\*crtlailum operations unless he 
has prcN'louslj swallowed a string so that the 
bougie ma\ be nccuratcU guidetl b\ the point «if 
suture Patients arc gi\*en a spool of \o 7 «r 
No Q julb and insiructe<l to sn-allniA at least 
10 feet starting the <la\ before the\ arc to come 
for bougieing OH\-e lippctl Iwugics on a whale 
bone carrier are then threadctl upon the swaUns\-eil 
itnng the string is wrapprxl around the hngcr 
of the person passing the Iwugie and stretchwl 
when the bougie rcndiK passes the point In the 
ccsophagus from which the <ii\*erticuium was re 
mo\Td and into the lonptudinal cwophagus tn 
lea this method of bougieing upon a itring guide 
IS emplojcd it is possible to engage the bougie 


against a shelf of cesophageal mucosa and do 
damage b\ forcible pressure- 

COSCLUSIOSS 

1 It Ls undesirable that patients be compclletl 
to pul up with the 8\Tnploms of pulsion rcso 
phagcal (li\erliculum until it has reached such a 
site that It can be implanted well abo\c the 
lc\-el of the sLin 

1 Pulsion ce^ophageal diverticula do not <lis- 
nppear but lend to increase in size nnd to 
pniducc more and more marketl sj-mptoms- 

^ It is tlcsirablc to removt pulsion fcsophagcal 
<ii\erticula no matter how small ihev are pni- 
\nded that lhc\ have produced a sac with a dis- 
tinct neck 

4 The sac maj lie Implanted in the wound and 
safcK removTd b\ the two stage procedure with 
out the ibnger of leakage and mediaslinills 

5 It IS desirable rcga^less of whether rcmo\-aI 
is b\ the one stage or two stage procedure, that 
patients lie bougwd after operation cverv 2 to 
\ months for a \-ear and that the bougie be 
passes! upon a string guide 
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FROil THE VM\ EFiSITT OF FOCnESTER SCBOOL OF MEDICINE 

THE OPERATION FOR PERFORATIONS OF THE 
CER\1CAL (ESOPHAGUS 

HERMAN E PEARSE, MJ) Rocxzxm, Niw \a»i 
Tha DapaitmU <4 S«rt«7 Tk* Ustvaratr •! ftodnttr tcteal c4 DotlatTT Ht* Y« 


P ERFORATION of th« cHopht^m eodin* 
gm life from Infectke of the zDediutloani. 
TTaB bolds tmc irrespective oi the location of 
the perfonukm, whether cer\'iciJ or themde. Ex 
travaution from the thoradc portkei allow* 
direct contamination of the iDediaitmal ttruc 
turei with such a vmilent Infection rcBultlng that 
few patient* hare the re»l stance to survive Ef 
fort* at fUTgical relief have been diuppolntlng 
On the outer Rarul the raediastiniti* iollowuig 
cer\Tcal perforatMP a an indirect effect. It retolu 
from a dependmt spread of infertion from the 
neck Into tne chest along the fasdaJ space*. There 
b abundant evidence to pro%'e that a direct com* 
municatloQ eilsti between the cervical rezbn and 
the medujtiDniD (i) This b doe to the tea that 
dunne embryological des-elopmeot the medf* 
tstinju stiuctares origlAate b the oeck and mh 
mte into the chest cartTiog then env^opbg 
tasaa with them. The coocepdoo that the medf 
utinom begins at the draphragm and enda at the 
base o( the skull (5) a logical sbee at do place b 
there a tiansverae demaretdoo to aesregate these 
regKwis. The blocking of the paths of cammonlcB 
Uon between chest and neck effectively aeparates 
the porta. If this is done before the IidectioD ha* 
gra\ 4 tated to the medbstbam then medbitfailtb 
b prev-ented. 

In the cootroversy that ba* ar b en among en 
doscopbts as to wbetber Infection sboola be 
drained throogh the mdoacope or by an external 
Incbioo it would appear that thb lact ha* been 
lost tight of There 1* no donbt that a Local tied 
abscess beside the cervical orsophagia can be 
drained by the ccsophagoacope. Bat who feeU 
competent to predict that the infection will local- 
txe and not spread mto the mediostbom? Should 
the ccsophagus be exempt from tbc nilei, which 
experience hu dictated for early surgical inter 
\-ention b case of perforation of other oeyan*, os 
from peptK uker an inflamed appendix, or a 
traumatited urethra? It should be kept b mind 
that the patient doe* not die of the perforated 
cet^dcal caophagns, aer sf nor does he necea- 
tarllv die from the blectlcn b the neck but usu 
ally dies from mediastbitb, the indirect result of 
the perfoeatlcnL It b possible for the smg e ou to 


do what natore has left undone, namely to create 
a tran sv erse barrier between the neck and the 
chest Thus the external operatioQ for perforatkn 
of the cervical ccsophago* will have a two-fold 
purpeae. first to the fascial space * to the 
tnealastlnum and seco od to evacuate dtrava 
sated matenaL 

"ntt Operation designed foe thb purpose wai 
originally described by Marschik- Thb pcocednrc 
which has not been modified to date consbts of 
two parts. After a long bebion b made paraliel 
to the antenor border of the stemocleidoiTHStod 
muscle space low b the neck between the 
carotid shesiand the trachea, desophagus, and 
thyroid gland b packed with gaoa. Thb space 
b called the antolor cerv ical mcdiaiflninn- The 
dt— wrirm b carried upward, the caohjoid mus- 
cle b ent and the so-called posterior cervical 
medlastbuffl b retched Thb space b betwes 
the vascular shath laterally u* prevertehril 
fasda posteriorly and the oacchag^ tri ch^ 
and superior pofe of the thyroid giaod taedbUy 
TTib space b packed and any eatravamted m* 
talaJ present ii druinecL 

Palmer describe* the Marschik operation as he 
learned it b Hajek a dblc b Vienna as foOowi 
An bebJeo U made from the mastoid to the 
•temom. The steniodeidoniistoid ^ 

retracted "until the \-ascular sheath fa reached. 
Thb b called the anterior cervical mediastiniOT 
and b tamponed with iodoform game. The db- 
•eetkm u ennied imward the omohyoid b cut 
and by gently Uftmg the thyroid forward with 

blunt retractor thepcsterior cervical medlastbim 

b reached. The bdei finger may now be baert™ 
until the cervical vertebrr arc encountered. 
Thb area b tampoced and the original 
the bfectiori b sought if the op«tor deaii^ 
The —rr.^ dcacr^tkn b given by Kefper (5) 
mention of the operation was giro b the modem 
textbooks or system* of luigery or otorhbolaryn- 
gology that were consulted 

The operation as originally perionned b ^ 
ft In It differed b a few detafls but not b tsioiw 
pondpiev A smalkt tndtwn was uarf 
transverse or parallel to the anterior border of the 
•tcmocieldacnastofd muscle Just above it* davicu- 



PF^VRSF OPERATION I OR P^ RI-Ok.\TIONS OF CERVICAL (ESOPHAGUS 193 



Mb I V dlacnuTiftmic front trifl cnn* fftlVm, b \Srw from a caw In which the 
itarularr] operation *raj dooe bot where lofccUon cravnUlnJ to (he enrdusUDum behind 
the rrwphaBuv Thl^ tfid i iimfUr caw demonitraled the npcw»i(> 0/ blocking the 
poit-inopfuceal »pa« 


lar atlachniCTit The omohjoid muxlc was not 
cut The space bcltceeo the carotid sheath lat 
erallj and the trachea thjTOid and or^phapis 
was packed down to the N-crtebral column in the 
accepted manner The carotid sheath was occa 
stonallj opened and drained 

After 8c>‘cral j'cars openence with this opera 
lion It became e^'K^enl that it had two dciecis 
TTie hrst of these is that the packing abo\-c the 
1c\t1 of the omoh}*oid in the posterior cemrti 
mediastinum of MarKhik was too high The pri 
mary purpose of this packing Is to create a bamcr 
against tne spread of Infection into the medi 
utinuDL By placing it so high in the neck it is 
concdN-abl) possible to block the space alxnv the 
point of p^oration and hence do nothing to pre- 
'■ent dependent drainage. But exposure of this 
apace at a lower 1c\t1 u difficult because of the 
Interposition of the thjToid gland. The obvnous so- 
lution for anyone familiar with the technique of 
thyroid surgery Is to mobilize the gland b> freeing 
Its lateral \’ascular attachments and turn it 
medially out of the way This mobillxalioo of the 
thyroid gland allows the lowest possible packing 
^d disposes of the first objection. 

The second fault in the original Marschik pro- 
J*dure was dlscov’cred by postmortem dissection 
in two cases. In one of these the operation was 
but despite this the patient de\‘^oped medi 
tstinitis and died. At autopsy it was found that 


the infection had tracked down Mtnd the 
(Tsophagus (Fig i) A «econd patient who had a 
posicnor perforation died without operation from 
mcdiastmius. Dissection mealed no infection of 
the spaces which would ha\t been packed at 
operation but instead a small tract of infection 
going down immcdiatel\ behind the ersophagus, 
hrom the eipcncncc with these 2 It was 
decided that the Marschik operation was Incom 
pletc in ^o far as the space behind the ccsophagus 
was not blocked Furstenberg has pointed out 
the direct communication of this space with the 
mediastinum 

TEarXTQtJE 

The operation as it is now performed, is ns 
follows A 3 inch indsion is made parallel to the 
da\’icular attachment of the anterior border of 
the stcrnodeidomastoid muscle. This musdc is 
identified and retracted lateralK after incision of 
the luperCdal cervical fasaa. The dissection is 
camca down to the carotid sheath the fasaa and 
musdc fibers of the stcmohj'oid and stemothj 
roid muscles arc separated, and the lateral surface 
of the thyroid gland is cMXised It is u$uaU\ 
found that the gland is held down by the middle 
th>Told vtm (Fig 2) After ligation and di\-ision 
of this attachment the thyroid gland is rotated 
mediallj (Fig 3) This may be all that is needed 
to eipiose the ccsophagus. In some instances the 
infenor thyroid artery may limi t the retraction of 
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Fir 6 b \ »lHc \ Inrof • dr«vrlirtn oo » raciavrr lo»f>ow th< potenibl »pacr ciiiliBR 

bctund the <r*ophaRU The oUiteratbm of thb (pace by paekiox (trrow) prrvrnt* 
depnxlrnt dnioace c *rKl d Bre dbcrvmnutic cnm »mk>m to *how the poiition of 
the pachiriR with uniUtml Bnd hilatmJ incmotu. mperUiefy 


After the structures ha\*e been eiposcd tn this 
roartner the 6ngcr is gcntU Inscrlea behind the 
ttsgiha^us to separate it from the pre\-ertcbral 
fticia (Rg 5) This is surpnsingl) cas> since 
is onlj fUm> areolar tissue m the post 
ccsophageal space The tip of the finger is car 
bcN-ond the osophagus to the opposite side 
Giuze or a drain is then inserted with the tip 
Wending bc}*ond the cesophagus and brought out 
behind this structure then lateral to it and to the 
^chca and thyroid gland and medial to the 
c^tid sheath and stemoclcidomastoid muscle 
■>Tnptoms are referable to onl> one side of 
w neclc, then Ibe opcratKin ma> be terminated 
If bllatend in\'ol\ement is apparent, then a siml 
Iw incision to that alread> described Is made on 
the opposite side and a dram is inserted dowm to 
meet that alrtad) placed- This ser\*e8 to pack the 


fascial spaces beside and behind the tisophagus 
and effeclh-ch blocks all paths of spread to the 
mediastinum (Fig 6) 

This operation is done under local an«thcsia 
b} regional block of the cervical nerv es at the pos- 
tenor border of the sternocleidomastoid muscle 
A small amount of intracutaneous mfiltration ma\ 
be used in the line of the skin moslon The pn> 
cedurc docs not cause shock and should in\-olvc 
less nsk than the a\-erage operation for goiter 
The choice of the skin mdslons used is optional 
For a bilateral dissection the transverse incision 
might be used The onI> objection to it is the 
ncccssit} for undercutting the flaps to gam ex 
posure which opens a raw area to possible mfec 
tlon- The t^pc of material used for packmg de 
pends upon the conditions found If no mfected 
or exUav-asated material is encountered then 
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Iodoform gtuie is osetL If however it is desired 
to evictate infected mstenal a rubber drain Is 
inserted since it is lets apt to act as an obturator 
than Is noxc. 

The Ufe tavuig object for the operatkiD is to 
block the paths of spread of infection to the 
mediastlnom- This should be done first. During 
ibis pcocednie ertravasated material may be en 
countered and drained. If it Is not it is debatable 
whether or not the pomt of perforation should be 
searched for ind a drain placed down to iL It Is 
felt that this should be decided by the dreum 
stances of each mdiNadual case. Search for and 
dralna^ to the perforation b probably unneces- 
sary since the Mcctlon wfU tend to gravitate 
down to the region of daaection and fr^ there 
wDl have a vent to the outside 

The only problm In the poslcmerauvc care h 
to furnish aoeqnate food ana fluKU while keeping 
the oesopbagui at rest This may be done by in- 
serting a tmdl catheter mto the itomacfa for teed 
Ing Nourishment by hyper d er m odysls vein or 
rectum may be given u the perfomtkm a large 
gutroatocay b probably tbe prefenble metb^ 

Doe to the development of orsophagoacc^J) 
patients with perforadoo of the oophagus are 
seen by the endoacopist It b his du^ to dedde 
whether perforatioo ensts and when extertal 
operation ts needed. Tbe burden of management 
IS hla. But we have found that doae co-operation 
between the endoscopbt and soigeon kads to a 
mutual undenrtandiu and appredadon of the 
problems involved with a con^umt benefit to 
the patient. 

Our rules for manigement of tbe \'tiiouB tj^pea 
of perforatioo of the cervical ccaophagus nave 


recently been presented (1) They will not be 
repeated here except to rdterate the cootentjoo 
that since many If oot a majority of perforatucs 
ocenr In tbe ctfvical exsophagus and since death 
usually occurs from the depoident spread of in- 
fection to the TT n»dhtrin TTTn and since thb tpreid 
may be prevented by an operation without nndoe 
risk, then all outspoken cases of perforadoo of tbe 
cervical (esophagus deserve early external cpeis 
tkm thk, In order that tbe surgeon may do what 
nature hu failed to do namely to separate the 
faaoal spaces of the neck from thoae of tbe chest 

fUUUAST 

Perforations of the cervical ccaophagus fre 
quently result in a fatal spread of Infcctioo to the 
mediastinum. Thb may usually be prcvmted by 
early operation The ongmai procedure of Mar 
•fhft foe tM» purpose has been modified by a low 
tipcaure obtained from mobfllTatwri of 
the thyroid gland and by blocking the faicfal 
space behind the ccsophagus. 
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lUNiVrrrs lR\riLKI WD OIIIIR IR\ClLRKb 
()I niF I IRST Mn \C\RP\I ‘ 

R W MU I \ts \M MWUILI UamASTl IN ill) Cbicxoo 


E dward iialloran iihwFTT vins 

professor of surgcrj at TnnU> College 
Dublin He was bom in Cork Apnl q 
i 8;7 Ills medical education ^\-as obtained at 
Trinitj College from which he recei\ ed the degree 
of M U in 1859 He uas immcdialcl) appointed 
demonstrator of analom> from which position he 
rose rapidl} and In 1S64 succeeded J K Ilarlonas 
UnuTnltj anatomist WTiile in this capant^ he 
made use of the wealth of material at his disposal 
and was able to collect suniaenl specimens of bone 
injuries to speak with authonti in this field of 
bone pathdom In 1863 he became a fellow in 
the Ro\al Cdlcgc of Surgeons was soon made 
counallor and in 18S4 became president He 
was one of the promoters of the union of medical 
soaetiea in Dublin which resulted in the forma 
tkm of the Roj'al Academj of Medicine of which 
in 1897, he becime president His labors tn gen 
eral surgerj were obscured b> his special interest 
tn bone 

To hii fellow practitioners he was alwap a 
nwdel of honor and uprightness. No one es-cr 
heard it caid that Bennett did a crooked thmg 
He was blunt, sometimes 
emphaUcalU so but he 
ilwap said what he be 
bci"^ to be the truth ol 
though that might not be 
pleasant to hear He wtis 
a man of strong person 
tilt) and m his entidsms 
of other men s work he 
^ ^■er) outspoken but 
neiTT unfair He neitr 
ttid an unkind word of 
an)‘oi>e. He was thor 
oughly straightforward in 
tU his wap and he de- 
moted anydung under 
handed TTie result was 
M might be eipected that 
no man had fewer enemies 
or more fnends. 

Hii manner toward the 
patients m the hos- 
pital was ratle to a de- 
pw while nis fondness for 
t^dren was pro\*erbIal so 
he was a great fa 


\ontc with them He vras a man of retiring 
habits ond his figure was rarcl> seen on public 
platforms or at great social gatherings. 

He loi-cd teaching the students in the hospital 
wards were the> the most junior or the most ad 
I'anced and nothing did he enjo) more than dis- 
cussing with them some difbcult ease or propound 
mg some points of diagnostic Interest His IiitIi 
csi Interest la> in the dugnosls and the pathology 
of rare fractures. He had a fadlUj for awakening 
the mterest of students and of attaching them to 
him as lopl and beheiing foHowcri. If he some 
limes appeared brusque in manner or in tone his 
students knew he was at heart generous cncour 
aging a just and tolerant judge a man de\otcd to 
their interests and alwap helpful in those things 
that led to their success. 

He was the colleague of men who seem to ha\x 
dirccUi mhenied and brought to their profession 
In a later da\ the manners of eighteenth centurj 
Dublin —a culture that went hand in band with a 
kind and robust humanit) He maintained while 
amllmg himself of modern sdentilic resources, the 
attitude toward life of a generation who were 
nc\-er forg:clful of the high 
import and digniti of thdr 
profession and who neixr 
allowed saence to defeat 
its object or lea\x them 
too w^ equipped but too 
little capable. He was dig 
nified without pedantry 
and cultured without ar 
rogance, 

MTien be lectured as 
uni\-er3lty professor, he 
came to treat of surgciy 
baNang at his command 
the resources of hteralure 
and a great and nice 
knowledge of the Classics 
His lectures were learned 
and academical far re- 
mo\xd from mere reatols 
of facts tliat under the 
name of science become 
impersonal and Inorganic 
because they lack the 
teacher who can assunl 
late and subordinate them 
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to thdr proper ctkIi of humanii\ Or>c could 
see with whnl rp\tfcncc he e<1ccTr>ctl hii cnlllng 
1/ cmlj from the reipecl and enlhunatm with 
which be aJw*\‘» *potc of the worl. of bb col 
fca|;uc* or hb predecewon. He would dwell on 
ntma well known in mediane with admlnUon 
and re%d "C them with hb own per>ona]it> until 
the pupils on the benche* thared hb enthuilasm. 


Before the advtnt of \ nj examinatkiiia, the 
diagpcwa of bone mfunes wv ba^ed on a careful 
cotuidcnitioc of the nature and manner of the 
trauma the f^-mptoms noted b> the patient and 
the ph\TdcaJ 6ndin^ deri\Td after patieot and 
dilifiwi euuninatioo The eaUblunment 0/ a 
patnolopcal entilj or Ijpe of fracture wna accom 
plbhcd ^ the accumuJalkc of apeametu in the 
patholopca] muaeums of the medWl schools and 
Large hoiptlab A correbtioD of the dhucal bnd 
ing« with the lUimraihe pathological fpecimena 
served u a btma for the e*taWishm«t of a dmlcaJ 
enur> 

Aa an oainple of the foregoing the fractoie 
described bj Bennett and aince then known aa 
Dennett a fracture may be ated Wbfle the use of 
proper names has bea grudgutgit coodooed ut 
recent medical literature 00 greata tribute to the 
painiPakmg efforts of the surgeocis of the pre 
roentgen era can be conferred than the retentioD 
of the name of thb obterver u an ob|«ct leasoa lo 
pre ie nt dav itudenta whose work haa been greatly 
sfmplUied the oae of roentgen rav exaraliui 
tiona A pcniisl of the writings whlc6 called the 
attention of the profescion to tab ieakm b worthy 
of our conafderatfon 

In 1881 Bennett exhibited before the DuUm 
Pathological Society a series of united fractures 
0/ Eoetacaipol bonea, 9 in number all from the 
right hand of which 5 were fractures of the first 
metacarpal booc Coocemmg these 5, he staled 

I each of Lb* fl^e ovaple* of frsetore f tbr Ibumb 
for *faule* irf (bffetence *Qcb at mart afvajs dbt. 
tbe typo ebsrseter of the fracture b mlvsjs tbesuoe — 

fora and tvp* of frxrtwTc not hftbrrto dnimbed Is dwse 
bnw* Tbetnctvsp«MCtob{kioely<«^fai(bec0t)(Fla ■> 



Ht OrlahwJ Cut tUuitrstla* Bennclt • frsettee 


He had n wirier experience than the generality of 
rnen and a wider humanity He knew life wdl and 
the more he letimed of It the more be adorned IL 
Hb msfgfat did not sour hnn for hb was a great 
aanity He was kfnd and forbearing — intoloant 
Only of pretense 

He died In Dnblin June ai 1907 In hbiev-entj 
first venr 


tbnuaii the lue of tb« bov detwhioK the n»tcr 
of (besrtkxiIcrftxTftc wftfi tbs( pjeceof Lin tno* sopport 

tef it. which {MDjctftslato t>c pain. Is all tbcw tpeensa 

(he dorsal of base {* fm froo aaf fmeflcalJcc 

la iho frseme. and tbia fact, combined tba ■mH 
amoant of diapiaccBXfit sblcb occurs, rtsderd the foe 
One oAo mrrmd y IkUa to escape deteetkn. 

So uMal aa lajory does Lkb apfxsr to be and tbs wwei- 
mens abcrw »o Qnk detomftx e s ce p t b aooM tbe dfii cf 
arthritfa ccewcourot ob ft, I ad^bt fafrlr he aibcd wbat ka- 
poetaacs atncbrs to tbe ennect dlijpMsia. AQsOladsdt 
Umi a conect dJsjnoai* tNTO in trirw tol mka la destrsUe 
but tn tbia case tlw (a casestkl to a eomet prof- 

aoai* and her lie* (he Importaacs cf the lakiry Seefutbe 
slue of tbe BJovementa of Ue tbunb no of it la to 
be Ifadidr (TStnl^ and tbls fractw tboofa It ufttd 
rcsddjr bi- booe ud with ahnort IsippreiekiM ctrf ixa aU y 
Rwdet the thumb for many mcotba bamc sad ssefasa 

At the ftnnial mettlog of the Briush Medial 
Anodaike held in Csrmff July 1S85 m u ad- 
dress debmed at the opening of the sectloQ of 
Surgery Bexinett stated after showing the impa 
lance ^ ajaemUlog ipedmens of fractures 

Tbe waaO aiz* of lbs bone* sad tbe Ufbt nfw. eSaiaSr 
wUcb we mjiecaa hart been apt to aaaign to tinple tne 
tnies oi tbe laeucarpaa, deisyrd or Umdj of tbexi, and 
•o, perbapa, tbe roaiit hu been ah w better for vtibcwt 
aoene tbae spot lo acaunolatioc, a aim her sef T ri m t to 
attract aUentlao cooU sot bare bem mebed. Ttbfox at 
laat tbe aroop Into efcaer atndy I ww rtrsck by tie fart 
ihat ooepariirttkjfrsetaie aertanabered tH otlCT No* 
if we leol to tiw aeflea before la, rtawrfcahfo tact b dla- 

doaed Ajdosm tbeae fractores, tbers oenr six cxanplrt 

of (nctve of tW (mw of tbe aetacsipal of tbe debt tbsnU 
and OD etb^ of tbla bone, tn each of tbeae tbe tajnrr ■ 
tbe bloat rtnajbable it tbe fact that io erer 

caie Iba Mddnt tea beci 00 tba ripibl aide of tbe body 
Certainly tbia lojiirf mce wo k»ow ofU* ert tteoce bect*D« 

raatJy more cOQiiDoa tbao any etber of (be aKOcarfua- If 

Wt to haelf It oailes wftb lucb deformity ■* tih caw ibow*. 

trivk] def on a ft y after all Why tbea deem the ni^ff 
■ortby of tbe itotM of tbia wuxi^ aertioe of tbe Bi 't' ** 
H xtVTii Aaaociatm. Simp ly for thU reajoa, tbat I bad 
ainpl* pt^ that a tend to Ifijumi remafna cmdeT tbe brtt 
of tieatJOwU Joox dimbied mid wftboaC trettmeat " * 
Cfoatiy loeter ilm« Wbe* w* t oca b ieT tbe r*lne c*.l^ 
rfxbt tbomb la anyone who Urea by tetafioTift or ladetd 
to any rich or poor ws thould not let tmnotlcflf and oa- 
tllnalwrd tbia iofs^ 

In ihe BH/uA Aferficfl /oKrual of Jo!) j 1S86 
Bennett published » rft um i of his pretioai artl- 
clei reported in 1883 and 1885 He stated 

I now wrft tbh ibort not* to make a conretkio famy 
Bccouat of the tnhiiy wblch, ihfmfb of aecowdary 
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t-ifi } ol fra<^lurv of Tint meUrarpal lionr 


Uacc only I prefer to male my«If ralier than ha%e It 
made by loolw I »Uted that cvcr> aminple I had 
In the liriiijr or dead occurred In the ncht ihtimb Ia>-oided 
commJulng mj'iclf to the a^^ertlon that it could oot occur 
on the left aide. I merel) »iud “ tncol remarkaUe b the foci 
that ht t%Tfy c»*< the aceWeot had been on the resht aide of 
the body I am now lUe to aupply a drawinfl taken from 
a left haod deformed by the fracture and to record the ol>- 
ier\itloQ of two other emmpde^ on the left itde in potlenta 
•etn thb lea^n In Sir P Thin • bo'piloL Thu* 1 hope ^ 
correct whate^^r of error misht hatr afben from my record 
of my opericDce In \uffuit but 

The MCW3 expressed b) Bcnnclt concerning ibe 
nnportance of the thumb hn\'e not changed since 
ha era. This a well exemplified M the loct that 
the Stale of lUinou Induatnal Commission re- 
gards the \’alue of the thumb os 6o w ceKs out of a 

total ntUuc for the entire band of 185 weeks. Thus 

pniclicallj one-third of the value of the hand o 
\'ested in the thumb on the basis of utility In 
nianual work- 

Not all fractures of the first metacarpal corre 
*pond to Bennett s description There baa been 
coniiderable confusion of terms In descriptions of 
fractures of the first metacarpal and the class! 


ficntions listed below summarize the vanous 
t\-pc3 of fractures of this bone (Fig a) 

I \t the ba*c 

1 Intra articular 

I Hcnnctt type 
3 Kolandn type 
b. I-Jtra artlcuUr 
r Trarmrerse 
* Oblique 
j Complicated 
If TheohafL 

I Traiwme 
1 Obllqme 
j Loof^tudlnal 
Iff The head 

1 Tnin*\-er»e 

WintcTSteIn ates some interesting statistics on 
the relati\T distribution of fracture sites In 200 
cases of fracture of the first mctacarpaL 

»9 per cent Bennett type ] 

7 per cent RoUndo tra „ „ 

10 per cent eitrt-arllimW — oblique f '***,^*^ 

*5 per cent eitr*-artlcular — tran*\-cr*c ( 

Q per cent ctunpllcatcd — »e%TTmJ virictie* j 
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Ft( 3 IdlmiaJ urhltectim >/ tint zocLtr^rpil botic 
(titer tUfUalo) 


oisUlattkin they retfllo IIm \T3lodorKd direcbcc 
in the pcatenor paiL The Umdlje tre ttry thin 
at the head of the meUoiiptii but an arched burt- 
die pu«ci from the volar part of the r>eck to the 

back 

In adulU from 20 to »7 \Tan (FIf 3b) at the 
baae the antenor ijitem ot Inmelle beoioe* tn 
anyjtaf In fonn tad Is more robust than the poa- 
tertor group which U much imallcr and made op 
of a few 3'eiy thin laniell* The bead proerva 
also the arrangement of the two i>'»tenii of 
tnbecuhe that b the antenor and pcntcrior 

fJTtCfflJ- 

In adults over 17 jtan (FJg jc) the compact 
tissue of the dla^yaeal cylinder Is g en er a lly 
thicker and the thickness is greater 00 the \okr 
or concart than on the doraal face where with 


I per cent oUajoe 1 

per cent Iraot ene Sluii 

pa cent loojitijdina] J 

jif per cent ttmniTwae \ ne«<l 

j per cent cvuLttrnof eapni* j iicaa 

3 -s ps cest cplphrMti (ractore— Benoett 
i par ceat K^amoid boo* {racrere with bead 

The* fractures were divided 
6e per cest b rlfht hand g 5 per cent b ineB It was 
foono that direct truma »ti oi occupatkoa] oriab 
while bdinet tnuaa wn doe to isQs, oaoipaktlotn of 
rhamh 

ANATOMICAL DESCEIPTION 
The hcft metacarpal booe presents a body a 
distal extremity or b«d and a prcmmal extremity 
or base. The body has a radial and an oinar bor 
dcr The palmar surface dves attachment to the 
muscles ol tbe thenar i»triTnwi» while tbe dorsal 
surface B flat with a rounded extremity toward 
the base- The proximal artlcubr surface is saddle 
shaped with a donopalmar concavity and a sl«bt 
latoai convexity Tbe donopalmar concainty 

f ) resents a dorsal portKiQ which lia m a straight 
me with the b^y of the metacarpal and a palmar 
portion which projects outward from the body 
of tbe metacarpal at an angle. 

Conrspoodmg with this gross anatomical de- 
scription is an mtcmal architecture made up of 
layers of lime Da which atiume a deflnite s^ne 
and to a great extent determlDe the defonuiuei 
prodneed when fracture occurs. Recent studies 
of MagDolo have cleor^ brought out the iDtemal 
structure of tbe bone in the various age groups. 

In sdolcscenti (Fig the diaphyseal cylinder 
is ratber thin sod Cttle developed at tbe base. 
Two syitems of Iflrrwllm are seen a posterior and 
an antenor of aimoat equal dimcutioQs. Although 
these Umeila; tie Interrupted by the Incompkte 


advancing age, the compact bssoe becomes tMo- 
ncr and final?/ changes to a fh<n dorsai layer 
(Fig jd) At the base tbe antenor and poaterkr 
syitems of lameJl* are preserved except that the 
posterior aystem is small and tbe start of rotelac 
tioD of the qxngy tissue of the epJphytii is 
present Tbe compart Ussue of tbe deml sorfset 
thifts to only one lamina while in tbe volar di 
face it has a greater thlcknms, At the base, the 
aoienor triangular system is premt while tbe 
postmor system is Uddng bavW bees repUced 
by artofar Ussue. At the head omy tbe anterior 
st^em is wdJ devtkye J . 

From the foregofng It may be wen that the booy 
tmue of the diaphy^ of the first metacarpus m 
the various ages B more devtkiped in the antenor 
surface than m the posterior nrface. At the base 
In all ages there b a system of trabecube In dorso- 
volar dlrertioD with limelle whkh are parallel to 
one another which form In their entirety a bundle, 
briangular in shape, the base of whlcu occupies 
four mlhs of the articular surface and tbe apei of 
which Iks on the concave surface of the inctactr 
pus at the point of union of the dbpbyib with the 
Buperfor epiptyab. 

UECHAKTSM or nUCTUlX 

In dcscribfng the mechanism of fractures into 
tbe piuilma l }< 2 nt, Rolando states that the dcrsal 
artlealar pro cess pr es en ti a much greater resbt 
ancfl to external violence than the palmar artlcnlar 
proceaa, eipedally m Injuries whi^ act in the di- 
rcctloo 0/ the longitudinal axu of the roetacarpal 
TTie effect of tht« violenc* b to render the 
formed by the palmar articular process with the 
palmar surface of the jnetacaijad more scute. 
TUi results In an oblique fracturo at the tBse of 
the proceaa. The fracture then radiates from a 
point near tbe center of the articular surface to the 



McM-j\U AM) LICIITFNSTFIN UFWETT'S I-RACTURh 


301 


jolnur surface This is the mcchanL«m b\ which 
Bennett s fracture i' produced The antenor Iri 
angular SN-stem of tmbcculi prcMousb de^cnl)cd 
arc practIcalK sheared off from the sWift of the 
bone In this fracture the dorsal articular process 
and the IkkIn of the bone tend to become dis- 
located dorsalh but this di«locatK)n can onK lie 
incomplete if the ligaments uniting the trapezium 
with tne metacaqius are intact In iho^ ca«e* in 
which \nolcncc i' \en <e\erc nr long continued 
and Is in the longitudinal a.T:ia of the metacarpus 
It max lead to a fracture of the more resistant or 
dorsal nrtlcubr procc« In these cases there is a 
\ fracture m which the upper extremitx of the 
first metacarpus is dlxndcil into three fragments 
two of which correspond to the Iwse and are <Ior 
sal and palmar while the other corresponds to the 
shaft of the lionc Thus txpe is known as the frac 
ture of Rolando The articular fragment on the 
palmar surface consianllx turns toward the 
thenar eminence. The dorsal arltculsr fragment 
retams its relations xxlth the irapcijum The 
lower fragment of the diaphx-sis max present a 
dorsal laxatlnn as m Hennell s fracture or there 
max be no dWocalton 

The two txpes of inira articular fracture that 
of Bennett and that of Rolando conesnond to 
fractures ahng the internal lamella: of the liasc. 

The mechanism of production of fractures of the 
fint metacarpus has been mx-csitgatcd e-xperi 
mentallx on the cadaxxr Magllulo found that In 
9 experiments where the thumb was abducted and 
slightl) extended a blow on the dorsum resulted 
m fractures of the Bennett tx^pe in 4 fracture of 
the trapezium m 1 laceration of the ligaments in 
I and no result in j 

He concluded from his work that the niecha 
ntsm of fracture depended upon ( i ) the archllcc 
tureofbone (3) the age of poticnl (t)lhedcgree 
of extension and flexion (4) the action of trauma. 

The treatment of fractures of the first meta 
carpal is of Importance because of the assoaalcd 
pathok)© which dexTlops Fault) union atroph) 
of rausda of the thenar eminence weakness of 
tbegnp all contribute to the disabiliiy which ma> 
foUw a simple fracture In all of the extra 
articular l>Tie3 fixation in a position of extreme 
abduction nlll retain the vreb of the first meta 
carpel space and permit abduction when the 
iplint IS removed 


In the Rolando txpe of fracture simple abduc 
lion IS usuall) sufficient to produce approximation 
of the fragments of bone The prognosis in this 
t>-pc of fracture is belter than in the Bennett l>'pe 
because of the usual absence of upward disloca 
lion of the shaft found In the latter 
In the Bennett Ixme the prognosis being not so 
faxxirabic special effort must be diredctl to nxxr 
come the pathological displacement In addition 
to the extreme alxlucHon suggested for the other 
tx-pc of fracture longitudinal traction Ls essential 
d upward dislocation of the shaft has occurred 
Manx Interesting procedures have been dexased 
with this object in x lew 

Lamliottc in iqoS prtxluced osteosxmthesis b) 
nailing together the fragments. Imbert and Col 
talorda in 1933 reported ihclr procedure of osteo- 
sx-nlhesis which did not difTcr radicall) from 
I^mbottes method Baun used a nail dn\*cn 
through the distal fragment for the purpose of 
longitudinal traction 

Recenllx the incorporation of a wire loop in a 
plaster cast about the wnst has been utilized ns 
a means of support for longitudinal traction pro- 
duced bx means of adhesixT stnps and rubber 
bands 

''lilUXRX 

Fractures of the base of the first metacarpal 
booc are most numerous occurrtng m approxl 
mate!) 80 per cent of all fractures of the first 
metacarpal bone Onlx one fourth of these con 
form to the dcscnptlon of the Bcnoctl lx*pc of 
fracture This l)7)c of fracture is important be- 
cause of the functional disabilil) which follows 
when the fracturetl bone Is allowed to heal with 
out replacement of the fragments m correct 
apposition 

BIBLl 0 GR\Pn\ 

I EomAXD II \LLOI.\« Bex^ett 

Alrttrtcted from kn oUtoiiy appemiv; In the 
British Mrdlcml Journal, June 37 too 
j Bexxitt E. H DuWinJ Si Sc. ifWj Uilii 73 
3 Idem. BriL M J 1885 CL, 199 
A. Ibid 1886 i. 13 

5 Macuulo a Chlr d. organl di roo\-lraciito Bolopn* 

1918 iLL 387 

6 Idem. Arch, dl ort bop. i9iS,i±r\ 391 

7 R0LA.XD0 S. Prme mid. Par^ 1910 bdi 303. 

8 \\D»TE*STEr< O Schweiz, mcd. Xtehns^r 1937 

MI 193. 
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SURGERY GYNECOLOGY AND OBST ETR ICS 


ADENOMA OF THE AMPULLA OF VATER 

FREDERICK CHRISTOPIIER BA, »LD FA.CA, Etajwtow Ilidhw 

Fr^cagr el Iwpjjr NalkaMttni Oitiaihf M «Aaj fcfaslj ilrtrt hi $vfna. Evnataa (IkaM HafU 


B enign tumon tav'clvisg the eztnhqMtk 
bile pueges tiUelu dy tutcottmoo 
A oL^uI Kudi of the literature riUdoeea 
but^icaeet the author adds i cate. The authen- 
ticity oi aocne d the earlier cases b lomewhat 
open to question iDcludlna the author’s case, the 
r^tlve tre qu eo cy of the dmerent types cf tumors 
Is papilloma aj>d polyp i6 adenoma 15 
Upotna, 4 fibroma, t neuroma, 1 granuloma, ) 
melanoima (dasaed ai beni^) i. carctoob) 1 
Practically all the ntients afflicted were of 
middle age or older hloat d them bad an asao- 
dated jaundice and other obatroctfre symptoms. 
In 6 cases the tumor seemed definitely to Involve 
the ampulla of Vtter In aome caaes the tomora 
were soccesafuUy removed at opoadon and in a 
few the toman were found by cnsnce at autopay 
It is Qoticeible that the lesion has been gfvra 
iooeafijM recoenithm b the last >e )'eara 
In thm dhc^sstoQ d this lubject, Savy Boo' 
net, and Martb' state that “e^thdisl toraon 
constitute the great majority of benign neoplasms 
o< the bOltry passara they axe represec ted by a 
h>Tierplasia o: the glaods, or the mthehal tarfux 
which becomes pspOiomstous. They are adeno- 
mata or papillomata ATI benign tumors of tbe 
biliary' paattgei, whatever their site, have two 
principal characterbtks they axe atsodated with 
a previous state of bflammatioQ and they have a 
tendency toward transformatian bto cancer 
According to Roliestoo and hlcNce-* the simple 
papQioma occassonaHy seen around tbe bObry 
papQla m tbe duodecum are growths of the 
intestlnai surface of the popflla and not of the 
bile duct PtpfUotna may bowe vex arise fa the 
cavity of tbe ammiUa of Vater 
The pre-operative diagnods of bcciOT tumor of 
the cxbabepntic bQe passages b proStbly never 
rasde. Carnot’ says ^In the pr esen ce of janndko 
which b st first intermittent and later con- 
tinuous operation b ahrayt to be recommended 
The (hagEMsb Iks between biliary cslculta and 
tumor d tbe ampulla of Vater If tbe gall- 
bladder b large, it b more likely to be a tumor* If 
it b small and there b pain it b more Ukdy to be 
tt stooe.” When there are dfaicai signs of bfliaiT 
obctmction and at operation tbe common duct b 
’SiTT r SaMt. X Uirtlm J T Lr<a Ctar * s li, iri. 


T r»rk ■«, fit, U17 


found to be dilated it wlli be necessary for tbe 
operator to satisfy himself as to tbe pf asence or 
aosecce of a benign tumor of tbe com moo doct or 
ampulla of Vater Even if a calcuhn b found, t 
berdgn tumor may be present (tee RoUestoc's 
case) If tbe presence of a tumor of the orifice b 
suspected It generally will be necessary to open 
tbe duodenum. Benl^ turnon may be remom 
by exdsion, curette or cautery and the progneak 
may be tacelknL 

Tbe foUowfag cases of benign tumors of the 
ertrahepatk bQe passages hs\-ebeen found fa the 
literature 

1 1 1043. Pimiiwifi UKOfonl DfMrrUtte. 

XlonTpekr, pa^c 137 ^quoted by KooTctny 0 Efftta- 
d *I]|L PsUl ■. path. Aiat ipjo, d . 7U. 

*. FTbrms, 1B61 Albert. Allu oer path. Aast., I> 
Bobo pltt* ^ (quoted by KociKtxay) Abtt [>t|s 
U f U i rd «u of ebobdoebu cxoitsa otatraclbo «di 
kiena (toc E^knaua » csm) 

3 lifinow, 1S69, WsrdA Lsaett, Load iWq, & 
407 (quoted by KoDktxty) At >iaetiaei ef c ftmrn f »» 
cynfe due lo s rfJVl of j year* (RoQwtse sad klePfM 
tfclafc tbu Ibb twrmerr a0J bSV* bctS S pOpfllCCia «&» 
uader w i ot bitusiaIoo* desfsendou) , 

4. Petrp. 1880, Poai Q Cat oed. UaWoontaid 
(qaoted by Koektizry) Jrndice of 87 dsyt i tottloa 
drwTpearrd *Ub tbe p**ife ef tb* polyp by lecW 
Padat tjrd 40 yran. ^ 

3 PcJrp. iSai, Neawor Ztoclu f kDn. Hed ilAt. 
»d,3* Nrv*eT E (qaotrd by Badn) Pitfcot tfod 39 
yean. JunxScc. Uanaal polyp rite t pet, of coourt 

6 . PtffUoeia, iSpi, Jowdio. DqIL Soc- ta>t de TV 

Jqootrd^Ko^taDy) Pitient Ktd 4By««- CWjiMlrd 

7 npOoma (?) 1894 Cboppet Ly* rafd, 18^ 

^ipflJoo*, i8o4i RoOatoa, H.D Tr Pmti Soc 
Load . iSo4, rir 83. Is c o a u noB dart aotr tb« rite of ■ 
rime liaptAkn 

p. AdesoQiA, jSoj Ctlttvtit. C. Ardu I patb. 
etc-, BeL, ob, i»r (quoted oy Koojrttny) Pt™ 
tderamt at oribca of coetjaoa 

la Xlro-adeama, So5 Ctltartit, C. i^cb. f 1“^ 
■wt ^ ^ hfft ^ ) (qootcd by Koojetiay) B*" 

Tolwl commoo bBo dtrt. , 

n Polyp, J898, Uootd, A CWr nrfd. iUJ^ nr^J 
(qtoted by Koofetiay) 3-S cwidnirteri abort IK 


la DufOcBM, 18m, MePbedrta. Safcm Asi^ 
89®, fr 4ti (qacptadl? Roflettoo sod licNet) 
imtrraa fiowth aionod the dijodaral odflee of tie babiy 

papOa whJcb ftra rfaa to a atnwitlirt cbelaafilit- 

13 TJpin, igoi (?) Dlcimaan. J da mfd. wit ^ 
ilonlpelfcr (qooted by Dark and (3aIkTtrdto Rer da 
arid ipot "I'l l 370. doct obOtritted by bpo- 

matoQi maaa utta Irtem and Urft pH Uadder 
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14 Upomi, 1901 (?) Ehrmatui (^tcd by and 
C*Il*r*TdIn. Rev de iD<dT 1901 ol 370. 

15 Polyp iQoi Knosc loauf^ml LHoertatloo Kid 
(qooted by Kon)eUny) Polyp projecting out oi the 
doctcs cboModmi and accompanydnf a cate of duodenal 
csfdaoina 

16. Fibroma, iqot, Iloblnter J Iruosurai DUaerta 
lioo, ^lunich (quoted by KouJeUny) Im-olved hrrwtk 
duct. Palkota^ 75yeafa. 

17 Granulonia, 1904 Mayo-Robton. Dbrate^ of Call 
Bladder and BDe I>ucta, yd cd p. too, (quoted by Sary 
etaL) RenifntuiDorofc^UcdDCt laflam^toryiDorifdn 
I&. I^pIDoou, tQo6 Lre. Tr Gin Soc Load., tg^ 
xxili 144 (quolrf by RoUeitoo and MtNee) Artweffom 
lodde of ammoQ duct i inch abo>‘e bQUry papQU 

19 Adeoo6broaia, 190,^ \oiDier A Aicfa f kllit 
GiJr Imvi 160 (quoted by Konjctxny) Invoived com 
moo bOe duct. 

ta PapOloina, 190S Tedenal, Codr franc d< chlr. 
t9oS,ab*. 5 p, 1K9 (quoted br^^vy el tl) PipDIoma ol 
dtoledocbot almost obstnictine cuial. 

It Polyp, 190S, Ptllaite boc mW d. h4p de Ltdq 
igoS (quoted by *Uvy et aL) Invoix-rd croinxm duct 
EidaioQ and recovery 

11. Melinama, 19^ Duval C \\ J Lxper Med a. 
465, (quoted by Sbapiro and Lifrendahl) *' Melanoma of 
\tlef’adhrertlcu]Bm and Imrer portkm of the cotncofra bfle 
duct cauilnjt com p lete obstructiou ” 
ly. Papflloroa, igio Stela, J Pra* med. Wchn^chr 
igto, KXT ySy Patieol ajied y; yeirv Papflkjma ob- 
tmtcled ampulU of ^ater Hydfopi cysilsand ictenii 
RemoTcd throuth duodeeum by curette and cautery 

14. Adenoma, igty (?) Meneukr TraltA de Med 
Dronrdd'Gdben, p leni'oiv'ed ceauoon duct 

1$ Adenoma igtt Sati'y P Boaaet Paud, ifanin J 
F LTOnCblr, i9ty,U, 673 Aped d? yeaf*. Deep klerua 
InrMved coaunm duct 
*6 Adenoma, igty, Sar> fbid 
17 Cystadenoma, igty Barberio, PoiicUa. Romo, 
igiy Kz. Dcd. XX y Ataodated with atdtei and pro 
peMlTe ictema. 

15. Cyatadcooma. 1919, Evana Proc Roy Soc iled. 
LoodoQ,igi9 ClitL Sect p S6 Mollflocularcysladenoma 
of the bhe docU. 

*9- rjrrtfwUn tgto, Drentano A /ratralbl f Chlr 
igto, xItU, S 47 Probably oriidaatlas la papiTb of 
demrm (Benda) Patient aj^ed 45 >*ear» bIKt j ; 
after rctruperitocMal removaL 

30, Adenoma igir Grelf Ediub M J igii aavil 
145 Common bfle duct in retwo of bend of pancrcu. 
T»o further operations by Alexander (*ee Alexander R 
C Edinb. &I J 1915 n. a xxxB,yoi) 

yi Adenoma (?) igai Pickhardt. Klin Wchntchr 
Beri., igsi pan 1609- Patient aged 66 yeaia. Icterus. 
ihlautioD of Ue ducts Isolated tumor pea sized, of com 
BKQ duct Just before Iti entrance Into the duodenum 

31, Adenoma, 1924 Leyro Dlax. BcL y Imb Soc de 
cinirg de Buenos AJres, 1924, viU, ico (see also Bull el 

Soc nat de cUTt IB, lojt November 17 i9**> 
Adenoena at Junction of cystic and hepatic ducts. 

33- PapflJoma, 1926 Sommer Rene Bdtr M- kiln. 
Chlr ]gii3'i9}7 /T^T vtn, y37 (Quoted by Bazin ) Benign 
papf bma of common docL 

34- Granoloma, igiS, Ilammesfahr C Zentralbl f 
Chlr igi8,lvyi57 (Quoted by Sbapiro and LHvendahl ) 
foreign body granukana developing around a nonabaorb- 
•hlecatmt ligature used after cnolecystectomy and caus- 
ing a stricture of the common duct. 

3^ Pipflloma, igjg Archibald E- M Dlscussioo of 
P j n n s paper at American Surg Asa n ilarcb 1930- 


duo- 

jTars 


Ann-Sarg tdi, 662 Patient aged 60 wars. Intermittent 
Jaundice and nausea pure benign papDlotna involving half 
of common duct at Its opening tuccmfuUy excised 

y6 Pap^kmia, tgyo, Dazla AT Amx-Surg xdl 658 
Bodgn papilloma m common duct attached by narrow 
pedide rtnKn-ed surgl^y adth portion of the duct. 

J7 Adeoofibruena, 1931, AIsjtj, M J Ouoted by 
Coimort and alters. Ana. Surg., xcBI 1144 (Sec alM 
ilarshall, 1 JI Proc. Staff Meet, ilaj-o Clink, I93t 
vl tgi ) Two cases of adeoofibroma of the stump of the 
cysik duct which produced Intertnitteril obstructive 
jaundice with fyiuptoms of cboIsngflJi 

yS- Scufoma, ipyi Comfort. JI A\ and Mailers \\ 
Ann. Suit., xcCi, 1142- (See also Mailers, M., Priestley 
I B and Cray IL k Sarg. Oin. N America xl, 821 ) 
1‘atknt aged S5 years. Jaundice weeks. Neuroma 
t 510.7s ctnli^lers of ndddle portion of common duct. 
S ucc c sc nlly cxdsed. 

tg Pipflloma igyi JIarshalL Proc. Staff JleeL Jlaj-o 
Gude, 1931 si igt Involved cystic dact 

40. Adenoma, tgyr Shapiro P F and Lifvendahl 
R A Ana. Sarg xdv 6t Patient aged 6g j-ears had a 
nipturrd gittrk ukrr and died of bronchopne u monia 
Aoeiuma attachrd to common bepalk diKt. Caused no 
symptoms. 

41 Neunana, loyi IHd. 1 ‘alJenl aged 59 years Ampu 
Utkm neuroma at stump of cystic duct. 

In Ihe following case there was an adenoma 
situated in ihe ampulla of Vatcr 

I F D female agtd 74 years, enteml the Fvanslon 
llospital OB February 5 1932 There was a history of 
severe abdominal pain and vomiting of 12 boun duntioo 
and a possible previmu bbtory of choteflthbik Tbepaio 
sras chkffy epigastric and fomewbai more on right 
Tsroenemalawereuimccnsfa] Therewasmarkidri^lty 
of the upper half of the abdotuta. The temperature was 
07 5 degrees, the pulse 92 respirations jou letiocyte count 
20,740 the ujfue showed a famt trace m bOe a faint trace 
of albumin and rare red blood cells. Three hours after 
adraission an exploratory laparotomy was done undrt 
ethykne anxslhesla with the most pronable diagnosis per 
foralion of tie gall bladder or itomach. Through a right 
paramedian IscUior] the transverse colon and itomach were 
found to be normal to Inspectloa and palpation. There was 
DO evidence of tumor mass In any part of Ibe alxfomen 
which was carefully palpated. The only region whkh pre 
•eoted any patbolo^ was the under surface of Uk IKtt 
In this region there were old dense adhesions which com 
pletely covered the gall bladder and obscured It from view 
The duodenum was adherent in this resrton. 'The gall 
bladder was finally exposed by careful tcdloas dissection 
of these adhesions. It was found to be about 2>^ inches In 
length and presented two amstrktions to Its proximal Kilf 
By following down the cystic doct an enonnously dilated 
common duct was dlsdased. TUs structure was at first 
thought to be duodenum but dissection and aspiration 
Insam its Idendhcation. The gall bladder was opened, 
four small itcioa were removed and drainage was 
Instituted The common duct was opened arid a probe 
apparently passed Into the doodesum over a rougfaened or 
somewhat oostructed part which teemed to be In the region 
of the ampulla of Vatcr No stones were femnd in the com 
moQ doct by the scoop In view of the advanced age of tl^ 
patient ana ber coadilioa on the operating table further 
exploration of the region ol the ampcila of Aater was 
ormtted. \ T tube was satured into the conunon duct atHl 
a single rubber tube was inserted in the gall bUdder 
A dg^tte drain also was used. 
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tiX PbounTu c r u Kr tp h ot adctMcnt of the tmpolU d 
\ trr 71» duUy p*nm«tic li<*oe b •evn Id tlx 

Unm- bAtf Tbc tomor b (o tbe irppcr toU pn Wtlsjt iDt 
ibc Ui r iM of thr r nmM»\ bQ« duct • pomoa of tbc 
mncoaD of wtitcfa miy be cfrn at the left 


The ptukat cUd very v«U after the oprmkw ncrpt that 
(he Ue flowed ertrnaJJj uxuead of into tbc doeocMuiL 
Xerocdiai^ a tecood ewrUkre waa dona on Febniaev aa. 
ojL 9<ur>af(crtbeMopeatio(i. Atthbopentma 
hrwr «u eudy basted into the uja.fTawi bOe dart aed 
wnl) unfit pnaaore a mme d to paaa tbrou^ cla ^tUacts 
at tbe ajBpoJla and am tbe damsiun. \ rebber catbats 
with extra hole* b It au sew pfaeed b the omnoD ditct 
10 that f Of S ******** o( it prtrtroded bto the doodsram 
dutaHy f^nm the anqnlla Thk waa aocbored to the iUd 
by ^atnre The coeuim biie doct wac cteaed arownd 
Ctat* eottrre and dfiamce drab vai placed. Tbe P>tJe«t 
rat thrcnxh ihb opera tbo raprblnxly weTl bat bOecon' 
Umied to eacape (rea tha arama and Dooe aem ^ d to am 
ibe boweL lloreovs dooderial cootat* acaprd from tbe 
wound Aftsaoniejt 7 daya, tba wound broke down and 
waa opened wxtely \ fncal fbtula, apparatb orljchiaUiif 
froeo tbe coloa ppeared oa the foarteentn day Tba 
patlat became rapidly a eaks and died the dfhieraUi day 
afm tbe aecocid operatkaL 

\ poatnnrteio examination wa* Baade by Dr F D 
Cfcnm. p a thoku c b t. EraiataQ HoapItaL who d la rovr r ed as 
fO m uVi mfy diUtisH romimiai hfle dnrt the drcgmfwea te 
nf which waa 6 catlnjrtera, at the lerrl of the hatub Tho 
ra(ht hepalk duct had maxlmam dimmfeieuio of * 
atimetaa. IQa report cootmuet aa foOowa 

Tbe bladder b ahiunhen down to the ibt of aniat) 
pecan There b j mUltme tw med openbra In ita foodaa 
which ■ partly aamamded by ebnatt aJaraloni. Tha 
rDuenaa of the fall bladder n pl^ and abont 1 atflWmfttra 


In thlckseaa. The lomen cnotain only a nail amooat of 
fatowofah mocna. 

At lb lower extrenlty the wall of tbe d^ b 

thkhened and bdmaled. One 5 mfIBiDeis aiztd ftanbar 
uunor-tlkc nodule and acerral mhnte (linnlea reaetai£^ 
patrektioa tbaue project Into and eDcmach t^icn tb 
hsnek. A t mfiSmets abed probe paaKa throi^ the 
atPpuUa wHbcait focebc It Tbm b, a tOt-Gke epeo- 
bif admittlax the tip of the little floss which leada mm 
the l owtnnoat porti on of the dHatrd aesmsit et tha coo- 
eten doct (aboct 1 cecUtDem from the ampoOtl Into the 
doodmim. At a dataace of ahoat t e en thiwt s dbtal to 
tbe ampulla, there b a lentQ-ctnil noddle braeath the 
mflccwa of tlx metBal wall of tbe doodsana. 

i/fercaraylc/aflrfi AmpnCa of \ata- Thefruclar 
maae wUch waa (ousd pcslKtbs bto tbe Issxa of tb 
cMnmoa bOe duct at the ampul la la cump oxd of a r«*« af 
fUnd like rpItbeSal itrnctnrea embedded In deate flbroo 
tiane and wwotb mixde They dlfls ctrlhlafly (rom tb 
Bmnoer f itianda, near which they Ue, in that they an 
much tbapler more like cmbryTsial atrutlaret and eoa- 
■bl nalnly of almplc oc braachba tnbulca. \ few of than 
aberw cyatjc ddatadoo, praGftrauxi nH deacpiaixatlao cf 
tbeb e^omnar epitbdaiia. No d^nllc aialliDaU ebaafa 
arcofaerred Tbe fihrm fu«aa ta Gs^tiy tnflJtnUd wrtb 
lyinpbead cefli and acaloophlla. Tbe orsMna dnodcoal 
maCDaaahowapoatmoitaBdbntloo. kflffluaraeMractioo 
of tbe Unlna of tbe ampalla b apparest 

4 mt/tmletl iUntiit. CbrooicaQy toflamed adescaai 
of tho ampuQa of \ater aith ticnoala of tbe tamcii of tb 
caoTBue bHa dncl nifb xrede dllatadoa of tb cc atasoa 
bAe (bet and of lb bMtk dneu Chroelc flhm ebie- 
giatiU* wHh cootnctlcB) of tb sail badds Reset 
nrflaJ woond of lb ohprr part s tb ahtmlnal wall 
(d^t reetaa tecUDCi) beaTI ios>^ batnla betaetn tb 
fnsdua <d tb fall md tb floor of tb ibdi.qlnal 

wound Sorih^ fiftala of tb eoctmcci fcfb dact opeahic 
Isttf lb floor of tb bbiiinal woond A dr no r m of tb 
doodemaJ oocnoa. Fatty iaffllratlori of the paastaa. 
Brown atrofiiy cf lb bnrt Ilypoatatic coiseatioo and 
eajtf lobular poramoma of both tews pulmersary tebe*. 
Small adenoma of tb corter of tb left kidney 

SOltUAlX 

I \ cue of adeooma of the aznpulU of \ ats 
is r^ported- 

3 A suTtT) of ibe htenitare of benign lamors 
of Ub exlnhepcbc Hlian poseigci Is piesenteA 

XDOmONVL RlJTJtENCES 

\ Nnplaama of tb commoo diet 
Sttrilom, Napoli, 0 4, ill. J51 and o>* xH, 1 

Om t \ 4itt , A Primary t rnnm a cJ tb epwOBOO Ajct 

and anpolla of \ am Oter dl din mecL Parma, 
'V*d. b- J4J 57 flop. 660. 
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a '^0 jusuf\ *;urpcal measures for the rcljef of 
an> condilion ccrtaui facts must be csiab- 
Rshed- First and most important can thr«c 
surgHral measures be made safe cnmiph to justifv 
the nsk not onl\ of the operation it^lf but of the 
Inadental dangers attendant on an\ major sur 
peal procedure’ Second arc the end results of 
such surgical measures satLsfactoia ’ 

In this hospital the surgical treatment of 
congenita] hjTxrrtrophic stenosis of the pvlorus 
has for man\ jears been regarded as the treat 
menl of choice This senes of 435 eases coters 
the penod from igi5 to iqu In all eases 
n\lorom\olomv (Fredel Rnmmsterli t\7>el has 
oeen employed Stud\ of the results m this 
senes establBhes the safclN of surgical treatment 
and also the fact that there is prompt and lasting 
rdtef of sjTnploms. The factors that we ha\c 
found to be of importance in mtnimumg the 
mortalilv are emphasued 

UORTAUTV 

la Table 1 the total roonaJiiN m the senes is 
ibotm to be 63 per cent Of greater interest 
hcmT\*er, ts the reduction in mortalii) from 104 
per cent in the first 1 25 cases to 7 per cent in the 
nat 1^0 cases and in the last 1 50 cases a further 
reduction to onU 2 per cent From the earls 
part of 1930 up to the present lime June igtJ 
there ha\*e been no deaths. 

The measures that ha\'c made possible this 
reduction in mortallt> ha\T to do almost entircK 
*ith the differeiKCS between the surgical treat 
oient of the smal l patient and the adult In 
hiftnc} or childhood all surgical procedures 
carry much higher proportionate nsL both 
cpcraU\-e and incidental In con^nital p\lorK 
ttcDoiIs the techniol difficulties of the operation 
itidf arc few and in competent hands should be 
as slight as in anj abdominal operation Indeed 
ihe apparent sunplldtj of this operation has 
been the source 01 considerable danger to these 
patients for as Barrington Ward states in the 
preface to his Abdominal Sitriery of Children 
‘^The adult ma> be safely treated as a child but 
the con\Trse can lead to disaster 
The causes of death in this series are included 
In two main groups In the first group are those 
tnadent to the technique of the operation itself 


and include npcrali\‘c anci post opera tut* hrmor 
rhage wound infcclion and peritonitis In the 
second group are thov cau^ due to the under 
nourish^! and (leh\drale<l condition of the pa 
tient which adds to the danger of poslopcralu'c 
shock aixl collapse Is a prttiisposing factor to 
infection and leads to unsaiisfaclorj healingofthc 
woumi Such a condition al<o makes difiicult the 
postoperatuc establLshment and maintenance of 
the Qilequatc nutnitonal arwl lluid needs of 
the patient 

In the operation ilsdf eaircmc care must be 
obserted that all hxmoirhage in the abdominal 
wall incision be alisoluteit controHeil A right 
rectus muscle splitting inasion about 2 inches 
long with its midpoini at the edge of the llx-cr 
Is used The lu'er edge is the important land 
mark not the costal margin In making the 
inctsion in the pvlorus the bloodless area » 
selected The upper and postenor surface of the 
pvlonis u the point at which there ls the least 
ulood suppK TTie p>lorus must be delltercd 
into the wound and its upper and posterior 
surface rotated outward and slighllv down^Tud 
to expose this area for Incision 

Harmorrhage from the p>Ionc indsion Is 
usua]l> slight and is easil\ controlled bj hot 
saline pacl^ If not controlled b\ these means 
the bluing point must be sutured with fine sDk 
on a non-cutting needle A clamp or tic will 
usunlU cut through the rather hard and fnable 
tissues If suture docs not control the bleeding 
a piece of the rectus muscle should be sutured 
o\”er the bleeding polnto. The greater inadence 
of hemorrhage from the p\loric indsion in pa 
tienta o\Tr 6 weeks of age has been an interesting 
obser\-Btion m this senes and hDI be considered 
m greater detail m a later paragraph 

Pentonitis may result more often from an 
operathc perforation of the duodenum than from 

TABLE 1 — SUMMARY OF CASES 



oShL 

IfoBher 
of cue* 

Dcmthi 

MorUXty 

tvreat 

1915-19*3 

I-IIS 

1*3 , 

IJ 

10 4 

19*3-19** ! 

i»5-*7S 

ISO 

II 

7 0 

19*8-1931 ' 


ISO 

3 

3 0 


• ti* Sarttal ukI Me*i] Brmca oT the Ck>lclr«*» ILwttaJ tad lolut Bo»(^ Bortn. ud tha Dcpntocxti of Spcn y ud 
redntrk*. H&rrmrd M«lcal School. 
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OciTt I Ate (t vtikk tMpiuIIzBtkro befUL 

& broik in txptic Ucfanlque. TBo freatett care 
ii oeceamrjr In making die iodilcn at the duo- 
dentl end of the bypertfopUed pylom. It U here 
that the hypertrophied py-lonLa tennioatei ab- 
ruptly at the doodaom which U extremely tVilw 
PmocatioD ol Uk doodenum b easy bat avoid 
able. li perforated, the hole fa the bowel wall 
•hoold be dosed at once with a sQk stitch. In 
this series, the doodenttm was prorated three 
times but in only erne case was Uktc a fata] 
peritonitis. Perft^tls may also be the resolt of 
operatinf near or throu^ an infected held. In 
one case in this series there appeared to be a 
definite relation between an ocnphalHis and a 
later postoperatire peritonitit. iWtanids ma) 
also M a metastatic affair the resolt of a bac 
teriemia or sepdaemla, secoodary to oths fed 
of infectloci, osoally an upper resphaiory in 
fectioa. In 1 cues hi this series, a peritonitis 
occurred in poorly nourished Infants inxn i6 to 
so days after pykromyotoc^ despite the fact 
that Tomltins ceased. The pi^oaHIs vu 
cmdoabtedly a metastatic one. 

The lowered resistance and resulting diminished 
power of healhir In these patients requires the 
most rigid asepsb and hamostasb, also the moat 
metlailons care In approximating the ahdoalnal 
fndst o D layer by layer Postoperative eviscera 
tion following delay^ K^Hng doe to I m perfect 
approzimatk^ low grade infection, hematoma, 
or comhlnitloc of any or all of these factors roMy 
occur In this series, In t <•■■*»«, the indslon 
opened on the fifth to the seventh day There 


were a deaths. Deaths due to operative perito- 
nitis, iacroorrhagt, evisceration art largely pre 
ventabie and in oor series acaxmted for 6 or « 
per cent of the total mortality The mnaining 
deaths were datrified tmder inch u 

malnutrition, "collapae and aente natriBcnal 
dstoibance. The causative factor Is a large 
majority of these cases wu the nitlent s tmder 
noomhed and deh^thated coo^tloo, the 
inadequate measures taken to cocobat It, both 
before, during and after the operatkxL Im- 
portant u Is the proper operatKe tediniqac 
the adequate pre-operatiTe and postopera t ive 
care is even of greater importaoce in reducing 
the mortality rate. ScventjUlght per cent of ooi 
total deaths were doe to caoMS other than faulty 
qjerative technlgDe 

The steady decrease m our mortality tate hu 
been concomitant with a longer pre-operttive 
stay in the hospital. Thb longer pre-opeji tm 
stay IS not iocli^ve of the period of observation 
that certain cases received before diagnosis was 
esubihhed. The longer prtHjperatfve penod 
resents the time spent in crvercoiDiag t« 
dehydration of these patienta 

sz ru-omAnvz caix 

Pra-opentive can most be based on reason 
and pot on any routine p m eedore. Tbeoperstion 
IS not an e msrg gicy where esuly dmgnnsfi h 
tnoch less In the way of jire-operative care 
is required. However in the majoritr of these 
patients, vcmlting has caused a loss In body 
fluids and has ataed a loss in blood chlorides, 
which may result in albykeds. The starvadoo 


inddental to prolonged Tconiting has ca u s ed a 
depletion of the giy cu g en lesei r a In the body 
with its resulting ketCD*. 

Dehydration must be combated by »lt solu- 
tion given by hypodermodyiis. This supoto 
fluid lor the depleted body tissues and aiii In 
the restoration of eJectro^es lost by penhtent 
vomiting Intnvenoui aaminlstration of ghicose 
•aladon while not providing cQrectly for the k* 
body fluids, does accoont for the rtmoval a 
ketone adds, and promotes re-estihUshment cf 
rend fonctloft. At this boapltalit is uioil to gh< 
lo per cent ghicose solutiai intravenously and 
acnnal saline by bypodatnodyris. In the et 
troady cacfaectlc patients we give in addlticin 
a blood tramfn^tnn, lo Cubic centlmetCT pet 
poond of bot^ weight. Blood tramhaioo is now 
uamd advitahle in only about s per cent of the 
patients treated. Twenty-four to fcrtv-^l 
boms b rirmi well spent in combating dchydia 
tion before operation. 


eJertro^es lost by penbtent 
nous amninlstratinQ of glucose 
providing directly for the lo* 
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Next In importance ts the pre\'cntioD o! loss 
of body hcaU Exposure contributes proportion 
ately more to opcrathT shock than in older 
paints. The held of opcmtion exposed though 
actuall) small, fa proportionate!) a much prcaler 
furface area than in adults The pauent is 

f ilaced on warm blankets beneath wnlch some 
onn of beat ma) be coastantl) applied The 
legs, arms and chest ahould be wrapped m 
flannel bandages. 

rOSTOPERATTVr CAaE 

After operation the infant should be immedi 
atel) dned and redressed in warm co^rnngs and 
the Wly beat constantl) maintained The post 
operati^T feedings b) mouth cannot at first be 
s^aent to meet either the caloric or fluid needs 
as the effects of dehN*dralion maj auU be present. 
The following method has pro\Td clTecth'e in 
our hands. 

] boon foQowiag epcntion, i ooace of sterile witer 
s boon liter i oonce o( iterde inter 
a bounUter i ouoct of whey Rqxwt it a boarly loler 
Till for j feofings- 

t boim liter H ®uace of wbey ind M ooaee of brrut 

ESIOt. 

Repeat for 3 aaore feedlafis. Tbeo deereaae wbey by 1 
dntt for each feedlar tod lacreate brout mUk by 1 dnm 
tmtQ wbofe breut mJtk b tikes,— 1 euace. 

Bmit mlTt U then iocmieo by druo inwniiu eieb 
a boars tmifl foch time ts the patient U Rttlog iH ocmen 
each feeding The oext procedure it to feagthea the inter 
val iod InoTue the iraouot, ind firullr to change to 1 
Bodrhed mlTV fornnli If the naolher • mnk U not iriilibte 
(A fidtibie brent mCk nbitJtate U oted from Ibe itirt 
If breast milk ia oot t^Ulnibie.) 

This schedule of feeding b\ mouth does not 
meet either the caloric or fluid needs of the 
infant for the first few da)‘s. It fa unwise in the 
uioal case to attempt to meet them by feeding 
by mouth before the Wth ds\ after operation 
It », therefore necessary ancf most Important 
during this period, to supplement the oral Intake 
of fluids by rectal taps, hypodermod>’sfa of salt 
idution, or the administration of intni\Tnou 3 
fhicose. The Infant sho^d reedvT and retain 
3 ounces of fluid per pound of body weight each 
*4 hours, and the chloride and glucose require 
ments of the individual patient must be met In 
this series, 5 of the 7 ^ deaths were attributable 
to faulty operative technique. This number 
*^^d, of course, be still further reduced until 
the Irreducible minimum be reached beyond 
which the human element cannot go In the 
Ptbete practice of the staff the mortality fa 
°^%ible. In a horoltal scries, the poor risks are 
*twayi present and their number will decrease 


onlv as a greater number of cases are recogmxed 
earl) and proper treatment instituted But there 
fa great nw of recognizing that the poor opera 
live risks can be brought into much better 
condition to withstand surger) than was formerl) 
the case 

Our reduction In mortalit) from 10 2 per cent 
in 1915 to 1933, to 2 per cent in 1928 to 19^1 was 
not cnllrcl) due to more skilled and eipenenced 
operators but rather to belter pre-operative and 
poatopcralive care There was only one operative 
death in which the operator had had onl) small 
operative experience m these cases death in this 
ca.«c being due to bamorrhage from the p)lorus. 


AN.£ST71ESrA 

Ether given by the open drop method see ms to 
05 the anieslhelic of choice. Gas and oi)*gen 
avertin, supplemented b) gas and ox)'gen, or 
ether dl have their place. Novocain alone bis 
not been used In this dime for 4 or 5 )*eara. It 
adds to the nsk b) prolonging the time of opera 
tion and ma) interfere with healing of the wound 
Ether was used in 98 per cent of the patients in 
this senes In no instance did death occur on 
the table, nor was there any posioperaUvT com 
plication that could be dire^) traced to this 
anesthetic. 

Of the 97 deaths m this series, 9, or 33>^ per 
cent occ u rred in paUents under 6 weeks of age. 
There were 194 cases or 69 per cent of the senes 
in which operation was done before the patients 
were 6 we^ of age. This gives a mortalit) of 
3 per cent in the) oungcr group Eighteen deaths 
or 66 6 per cent of the total mortalfly, occurred 
In the group of patients who were over 6 weeks 
of age. This gives a mortalit) of 13 7 per cent 
for the 13 1 cases in the older group In addition 
to canying a much higher mortalit), this group 
also indudes a lain number of cases in which 
httmorrhage from the pyloric mdsion was greater 
in amount and often required additional meas- 
ures for Its control 

In none of our cases was there an) doubt as to 
the existence of a true hypertroph) of the pylonc 
fibers, but it was very noticeable that the older 
patienlB who had hod a longer period of s)’mp- 
tomatologj did present a more vascular p)lonc 
ring A higher mortality m the older age group 
has been noted b) other writers. It fa our b^cf 
that the greater vosculanty of the pyloric ring 
may be due to a superimposed element of p)loro- 
snasm which although present to some degree in 
all cases fa mcreased as a result of prmonged 
symptomatology ^Vhen true hyper t ruphy of 
tne pyloric ring fa present, medical measures will 
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not effect as safe aod is prompt i cure u p^loro* 
mjoiocii The greiter mortrtditv tod niortiiil> 
in thb older poup plus the fact that il) of them 
hid a true n)'pertiophK: stenons cootirtces os 
that eiri> surgical utatmenl ihoaH be instituted, 
that It will carry lee danger to the patient, and 
resalt iQ quicker relief of symptoms. 

RELiEf or tyin>Toita 

In pnctkallv aQ cates relief of sv-mptomi has 
been prompt and lasting Ue have beo able to 
oh9cr^■e a snffioent nutDDer of caiea over periods 
of 4 to 1 3 \T*rs to feel sore of this fata. In i 


IS per cent of the case hlstonci, dlairhcea was em- 
phasued to a greater extent scanty stools 
(freqoea^ Inaccurately referred to as cccitips 
tloo) The reason for the dlr r l pT^ iru usually 
obtained from carclul study of the case history 
hloldpfe forms of cathartics and wfnai had 
been given to cure the patient of “comtipatkiL 
In ad^tioo there mav lx the dkirfacea ■•fruiwl 
with starvation, the stools being composed of 
iolcstinal secretions. 

The ffve major signs and f>mptoms hive bifii 
observed pnor to operatloo In all of the last soo 
patknts treated at the Children s HoapitiL In 


cases a •ccuodaiy operation was done becsose of onlj i case was the dagnoals not conormed it 
pemstcnce of Bjinptonis. One of these had been openiUoQ 

operated upon previousl\ at aiwther hcapital The Information from the barium mpal roent 
The ffndings at this tecoTKl operatsan mraled genogram sbows the amount of food that passes 
that the sectictn of the constnetmg hben sras not through the mdoms and the rapidity of emptying 
complete Re-mofioD throortent ibe entire of the slomack It is poaaible to ^tain tnis in' 
length of the pvtorus resulted In cure. In the formation, though not so promptly ly a study 
other case there was apparentiv an Incomplete of the amount ^ fwces paMcd tsy lectom. The 
dhdalcm of the pjdoric fibers. Sj-mptoms had presence of barium In the stomach at the time 
perdited and secoculary operatioo h weeks later of operation adds to the technical dl£culties of 
was uuuccesdul the patlmt 4 days titer operation. We now place less rtUance on the 
operatHC follcrwiiig evisceraUctiL We have been slope of the stocDsch as shcwa by the roent 
able to observe the pjdonc ring m cues In whkb gesogratn In loahiDg a diagnasis tiu formetl} 
death from other caoses occui rre d i months to la th« last no pat&ts, the roentgesogram has 
7 %'ean after pybjium^'otaa) In all cases an bees used Is odIv t6 
apparentit Docmai psdorus wu pr es ent. 


eiQHS AJTD mrrrous 

Chart I shows the age at which hospUalixatkn 
began Slrt\ nine per cent were 6 weeks or 
itHinger with the peak at 4 weeks. The proper 
lion of males to females was 84.7 per cent to 
15 j per -ent 

The fi^■e major signs and tymptoma were 
i Failure to gain In the absence of fcN’er or 
other signs of infection. 

r Pwmtent vomiting of the projectile type, 
occurring thocti) after feeding the vonutus con 
usting a stomal contents oever bale stained. 

t \ isible ^stjK peristalsis mcndoi; from left 
to nght- 

4- Scanty stools. 

S \ palpable pyiorre tumor 
Other signs and symptoms cdism'ed in mam 
cases, and which confirm raths than cstabliali 
the oTc (s) loss of £att> tiiaoe, (b) 

dchydratun, (c) ketosis (acetone breath and 
acetone In urine) (d) ilkstnafi (tendency toward 
hypertoniaty and gutric tetany) (e) fnTlnrtt of 
ep^&striom (due to h^-pertrophy of stamacli 
musculature and dilatatloo of the itomadi). (1) 
ffatness of bypogastriom (due to {aOnre of food 
to pass through the pylorus) (g) dtairlttra. In 


We have no astislaciary theory u to the 
etiology of congenital hypcrtrcphic stenosis cf the 
pylorus. We found no evidence luppoTting the 
theory Injury to the central nervous system 
during Urth nia\ be an ctlolcgical factor Wt 
foond no suggcstlNT assodatiw between this 
dlacase and such anditioos as megalo-arcter or 
Uhschsprung s drseaiie. There b do racial pre- 
dispoaiuoa to this Mtamine deficiency In 

the diet b apparently oot a causatiye factor 
m this riliif W e found no proof for the theerv 
that the cenditioQ occurs more often in the first 
bom. The o ccu rr enc e of these stToptoms m the 
first bom b not in itself of especial diagooitk; 
significance. 

smotAav 

Anal^ab of the 415 case eitablbbes the safety 
of surgical treatment of pyiaric stenosis- Because 
the mortality and moihicnly b greater in the age 
group of 6 weeks and over who have had 1®^® 
aoratioD of symptoms and treatment, we sdrise 
opqatioo as soon as the dlagnoats b established. 

ahorter the period of symptomatology the 
better B the operative rbk. The safety of surjW 
treatment of pyloric stenoab b depcDdent on the 
doae obaervance of many details. Thb Idcwo 
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1 Coml»atinK and oN-crconiinR the tixs of 1 khI\ 
fluHb l)cforc and after operation 'Hie mr\<urr« 
to be uswl arc dc|>crulcnl on the »fcprcc of dc 
h\*dratlon the ilccrcc of <Ichj-<Jrali<m wdl 1 >c 
prater In ca5C3 hamiR a longer duratwn of 
i)mptomj. 

2 EjpeoaJ care In nrcN’cnting lo's of l>od\ heat 
before during and after operation 

3 The greatest care in controlling hxmorrhage 
at operation- Rigid asep^w and painslai^ing ap- 
proximation of the abdomim! wourw! 

+- Indsion in the ‘ bloodless” area of the 
pjlorus being sure that all conslncling fiber* ire 
dmded but using e«peoal care not to perforate 
the mucosa of the njlorus at the duodenal end 
It is safer to use blunt dissection in completing 
the division and spreading of the serous and 
muscular coats. 

5 Ilxmorrhage from the pjlonc motion not 
conlroUed bj hot saline pacts must be conirollnl 
b\ suture with or without using a piece of 
rectus muscle 


6 Tlic care dunng the Itrst 4 or $ ilijs follow 
ing operation must irKludc the maintenance of 
the fluid rc<iuiremcnls bj nictho*ls supplcmentin 
to whit can l»c adminisierctl bj mouth The 
caloric neetls usuaJlv cannot be met for these first 
4 or s da)-* following operation and it is unwise 
to attempt to do so If the fluid requirements 3 
ounces per pound of bodv weight arc met the 
calonc intake is of minor importance during this 
short period 

7 «c believe that ether b\ open drop methorl 
IS the best and safest anxsthetic 

COSCLC'IOS 

Uc believe that p\lorom>otom> is the treat 
ment of choice in congenital hvpcrtrophlc sten 
osis of the pvlorus. This surgical treatment can 
and should be nutfc safe enough to warrant its 
use m all cases. W e believe that p\ loromj-otomv 
should be advised when the diagnosis is cstab- 
Itshcil and that it offer* «afc sure prompt and 
lasting relief of svmploms. 
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KVRL\ DIAG\OSIS OF CARCINOMA OF THE CERVL\ 

Db, ^ \LTKR SCIIILI-I R,\iEr»\, Aitriiv 

B CMc. (rkn«(ib7 •! ^ 


AT prcMnt there tre only two \'aIuBl)Ie 
/■A method* erf treating cardnoma In opera 
l»n md bj radtatwn theripj AH at 
tempt* at •enrfogk:^ pharmacologicaJ or dietetic 
treatment hare to £ar pro\-ed to be of do practical 
xidue and hare multed In failure*. It t* rather 
doubtful, therefore whether with preaent fadlhka 
of I n\t* ligation, better reaalt* can be eipceted 
In the near future 

01 the two practical and valuable methoda, 
the aurgkal treatment, at leatt a* far a* the 
gjmccolog) B concerned, * e m n to hare reached 
a point where no further impnnrmeot rwn be 
eipected. \n) change* In operetlre technique 
made In the lut few ^‘ear• are drupl^ mndifii-a 
tioni ol well known method*. The lechrdque ol 
appljnng radation In cardnoma of the utem* 
teems almost to hare reached a gmilar itaae. Ii 
ii true that in the last few \'eari some modificB 
UoDS hare been made but It would aeetn that 
progreM can b« expected onl) from the pbN-dosi* 
through the inresukm or dl*eo\'er> of new tabes 
and ra^'t, for the radkilogbt now makes the best 
possible u*e of the butromests which bare been 
giN'en to him b> the phreldit. 

Eari) dkguc^ and ireniment are the only and 
the best mean* we hare today ol unprQ\drig the 
result* in the treatment of cardnoma. There b 
DO doubt that earl) operation and the appika 
tioQ of radiological measure* before the wide 
erteniioci of the cancer deodedly Imprtrvw* the 
progTKm*. If the caronoma b internal and there 
fore canoot be Kcn, earl> dlagnod* b difUcolt aod 
probabK depend* upon some geoend reaction ret 
to be d acui eie d , i^ presence of which ma> be 
revToled bv emnliiatian of the Wood urine, 
fcnun oc «xln. Of course If dbgnosb were ihu* 
powblc It would still be ytr) difficult to find the 
site of the tumor At the present moment. In 
■pite of the high uaodard attained m the *tad> 
of cancer we are far from reaching ihb gDoh 
Sotnewbat more fa\‘orablc are the poselbuitjc* 
of detecting cardnoma of the epltbelinni in area* 
readily exammed with the a* for Instaoce the 
*tin mouth, penis, regina cervix. In any ca*e 
the main thing n to Iw able to make diagnosb 
during the eanlest sUR this can be done only if 
patient comes for coosmUtlon during thb stage 

The laboratory of our clinic, following the 
example of ^ertheim ScholUacndei aod Ker 


mauser u making a most intensive study of 
carcinoma of the cervix and for some yean we 
hare been making extensn-e eramtealloai in an 
effort to moke a diagnosb in the etri) stai|e erf 
cardnoma of the cervix. The first cooffiticn 
oecemy in making such a dagnans b to obtain 
data a* to the appearance peculiar to the growth 
ID the earliest stage*. Uy first work, therefore, 
was devoted to dbcovtnng thb InforroalkffL The 
wort was simplified by the fact that the aici cf 
predilection for cardnoma of the cervix U the 
region near the external os. Thus 1 was vsy 
Kkdy to find data in a systematic cvaminatloQ of 
socDC lOO or looo uteri As a matter of nxttine I 
hare for several years examined ondcr a mi- 
croicopc citB* lecttons of the cervix of each ulen» 
removed at our dlnlc for any reaaoo, for exampie 
fibroida, Inffammatory tumors of the adn^ 
infl«iT.m«iti-'n of tobca, ceoplasffi of ovules, etc. 
I hare thta Hcceeded in securing data u to the 
hbtologial pictures presented la the early stages 
of the cardnoma of cervii. It most be deaih 
undemced that these histological findings, whkfi 
1 can describe morpholcgically quite predselv 
rcaOy rnment the earliest ita^ of a cardnoma 
w hich, if DM removed, would have devtioped mto 
the more advanced type of cardnoma of cervix. 
This would be casv to prove if the eulv ca n cer 
were a ndnklure of a devdoped cardnoma Joit 
as a >x)cng mouse y we ek* old b a miniature erf 
an old ooe consldcratioQ of course bdng grreo 
to the difference In ilae The loeotbt as w^ as 
a person not fanuliar with science who has no 
knowledge about mice would condude from mof 
phologicad similarity that the grown vm mouse 
de\-efaps from the yxmng one The evUence b 
more difficult If the early stages are rooxpbolcgi- 
caffy different from the final stage Thee b no 
morpholQgka] ihnilanty between a lo day cJd 
emb^-o of a mouse and a Dcwbom mouse aod the 
common sense upon which many bfologbt* think 
ihev can rdy b mbsing Direct otacrva ticp b 
not readilv possfbie atber as we cannot obaerve 
the embryo's devdopment into a moose. Tbe 
evidence that tbe embryo b the first link in the 
devdopment of a newwm mouse can only be 
iccored through a series of mlcroscojrfc pfeture* 
to Indode tbe whole cxvilatioo with the mtff 
mediate stages. These changes are not acce»ibic 
uoder direct obaervatwu, but It b poaifble to 
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Fig I C*v No JOJ37 A \drtncrd n>Hd csidooma of tie »qQan>ous epithdltnn 

of lie cenii rfth in Drtendcd border U>Tf At tie opper border of tie Mctkm lie 
candftomitoui border pa**« *huply Into nomul epitieUum. Tie thin line here u>d 
in the folknmiR lUtritnlrofti rnirt* the iuperticul ateodon erf cardnoraa. (X» ) 

B Tmaitkra of cardnoma ind normil epJthfliom hJRhly miRnlfied. (X 50 .) C,An 
other marjinaj porUon of (he same esrdooma «HUi cfaaraelei^tic sharp and ikmiiR 
transition. (Xts ) D The some tnujslUoo hlebly magnJ 6 cA In tie chaiacteristk 
way the caidooraa appeaii fnrlber Id the deep Uyen and the normal eplticlhira 
In the snperfiofll layers (X50-) 

secure a cotnplcle acnes of slides showinc inlra however re\*eaJed further characteristjcs, namelj 
utenne development This method, the foundii at>'plsm and polymorphism In short the irregu 
tlon of embiy’dogical research con be “ Inriiy of cells, I am going to attempt to show that 

to the devdopiiient of cardnotna The pre- In the earliest stages of caremoma the micro- 
valllng opinioo os to carcinoma is based upon a scopic features mentioned are found instead of 
•todv of caremoma in the advanced sta^ at the older macroscopic characteristKS, 
whldi tune it has become superficially ulcerated For didactic reasons I shall not begm with the 
and penetrates deep into the organs, and this smallest cardnoma but with the tjpe of cara 
picture has remained with us smee before mi nomawhlchhasbeeodiagnoseddmicnll} formanj 
crosopic research was known The microscope >*ears and has been accepted as such, m other 
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r%, > CueKo. i80 a A, Adrinoed aoDd aucloom 
the c n T K. mjrciail part AocoaJ «p<UdIam (o boih 
sides of the foraJi. P era em theesrrfaaBMsad theponnal 
epitbdhm the:* b t oaO tad ebort cardaoattaos Urv 
w tiV^ U "tmTW thaw the asRBtJ c^tbeOuffl tad fraea 
which it b ihtrplr Kptnted. It loaos cbtnctsbtfc 
Uant oushrMS-ut pro)ectioai whkh ia eat grow 
dmlj (XiS) B, The thort eudaaattoas bonier UTcr 
with mad eplthcuom pnbctfcne tad the ifatrp irs^ 
tkta la tat oora*! epltheUma hbhlj 

mT.tAwl (X 57 ) C CvdnacDttxxis epUbeUsm (imb 
the border b>Tr (X 471 } D CtrcbotaatiKa e^thrilnm 
(ran the do w u cowth o2 t drepljr penetrued etrdacnt. 
The hbtoicigicu pictsr* shows t^ tbsahite stmOsrttf to 
tiu ctrclDatsiiDQS lajrcr bi B (X47$-) 


the otrdaoraa opoa whkh our ideai of this 
have been founded An wwfntniirTon of 
the re^km fmmcdistelj m m n mdlng a iarge 
cardnocna ot tbe conx reveals that In most of 
the cases the (rowth b separated from the Bonoal 
epithdnim by a small tnhammfttorv lono free of 


cpalbehum- I\'bere%Tr the carcboma penetrates 
from the surface into normal tissue there 11 present 
a narrow lone with inflammatocy Infiltrated coo- 
necth-e usauc not covered with epItheUnm or 
with cancer Althot^ lo a tmall percata^ of 
cases the carcinoma is in direct jonctioo with 
the suTTtnindlng normal epfthdinm (so that 
the Donnai cpithdium doe* not project otcr the 
dowDCTOWth) the carononia forms a surrmmding 
supci&ial lajxr of about the tame depth as the 
normal cpltb^um and, as I have always found, 
defiutely marked off as though the area hid been 
outlined with a ruler Schottlaender ithI Ker 
nmuner were the first to notice the superfidal 
narrow Ia>tr They called It the carduooiatoui 
superfidal la>Tr WTiIle thej mention only a few 
cases, in my s}-stematic examloatlaDs I have 
foond a grea t n amber of cases praen ting these car 
ciDomatous laj-eiv When framinfag carefully I 
bavT alto foiuff that when m one spot cinnnma 
IS marked eff fnxn normal tiasoe W a zooe free of 
eplthcifum the growth is usualfy wholly sor 
rounded by such a zooe free of epitheUam, and if 
there b a caidnontatoos U>-er in ooe place the 
growth b alwip coapleldy sorroundea b> Rxh 
a cardoocoatcus layer Obviously the kind of 
demajtBtkm doe* not depeod oa local dream* 
stances but rather co the Dological natun of the 
cardocm and of the organism lo which card- 
noma de%-elops. 

Ute cpjcstion anses la thb cardnocoatoas 
la>'er really a p»art cf the cardnoena? On the 
tifsb of the characteristics of advanced cardnoma 
the answer must be in the negative, for the 
esrdnomatoos layer b neither sapcrfidallv ol- 
ceialed nor does it Invade the deeper ttieoe. 
Neither doe* It meet a further requlitiueit the 
laver is definitely marked eff from the connective 
time and does not show any tendeocy to pene 
bate deep^ notbg by single cefls nor bv group* 
of cdli. From the old and antiquated point of 
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He 3 rhaffTam of ilie dc\Tkrpmcnt of * carriiyima «f 
0>e(»;aamoiJ»qi<lWnnnof tbf ccrrii \ \ Jvancrtldoim 
rrcrrlii, wpcrtjdal oJcttalKJn, caran«matnus tuixTlccial 
u)Tf B iloTiitromlh lod mjKrhaa] la>rf (. Ikinn 

nljtfi doireffTDwth iml wpcrlKriil U)-« D Suprrtirul 


UjTCT oolj vhkb rocata chance of tuperficial »qtumoa* 
cfuthrlhiin ofxt the extrnul ch into the cardnomatoQs 
t>*pe The cardjxmu to i]e\‘clop •* ftbom in 1) and 
proKTwv* at thown In C B and A 


^■icw carcinoma is <Ilapno«<xJ onl\ when ii pcnc 
trate* dccpl) and then the caranomalous lavcr is 
separated from the caranoma and Is considered 
a furroimdin;; region, not a carcinomatous zone 
From the hlslologKal point of \icw howexcr 
this hypothesis is altogether ^rong because the 
layer snows the charactensiics of cardnoma 
atypical and polymorphous cells and frequently 
plenty of mitotic figures. In addition there Is no 
Diitological difference whalsoe\-ef m the area 
where the cardoomalous zone passes into the 
deeply penetrating cardnoma while there is a 
distinct histologic^ difference at the point where 
the carcinomatous layer is marked off from the 
epithelium Me must of neccssit\ therefore con 
sider the cardnomatous layer as part of the 
carcinoma (Figs i a) InmN SN-stcmatJcc-ennuna 
tions I ha\c found caranomata in which the 
proportwns of the downgrowth and the superficial 
caranomatons layTr were in in\*ersc relationship 
to the usual proportion in adN’anced carcinomata 
in which the downgroirth is the paramount part 
while the cardnomatous lay*er is but a smalt area 
•urroonding it The amount of downgrowtb is 
several hundred times as great as the superficial 
layers In some of the smaller cardnomnta how 
ever the proportion is rrversed The carano- 
nutous la\*cr u larger and in the slide freauently 
co\TTs half the cenix occasionally extending to 
the fomu whDe the deeply penetrating parts con 
dst of but a few relatlveU small downgrowlhs 
showing only x*ery shallow superficial ulceration 
In the next txpe we find a somewhat smaller car 
cinomatous layer with only 3 or ^ downgrowtbs at 
the external os, yxt with no ulceration In still 
a younger type there is but one small short down 
growth and no superficial ulceration In the lost 
and youngest type arc the cases which have only 
t cardnomatous layer and no deep penetration, 
downgrowth at the extcmal os, or ulcrrabon 


The cases presenting the xen small card 
nomatous bycr with no deep penetration or 
ulceration formed pari of the matcnal for my 
histological canminatjons, A study was made of 
eases presenting all of the intermediate stages 
from the beginning ncnclralion at the external 
os, the progressing downgrtraih with ulceration 
at the external os, up to and including the large 
advanccxl caranomata which compIclcK Infiltralc 
the collum and are superficially ulcerating craten 
form growths (Fig If the camnomalous area 
bordering the caranoma is recognized as cara 
noma and we are logically bound to accept this 
assumption as true then from our studv of the 
uninterrupted series the smallest cardnomatous 
laxxrs with no downgrowth must be considered as 
cardnoma os well That is a picture of the young 
csi stage of cardnoma that we are able to recog 
nlrc at the present moment These smallest of 
caranomata which indudc the last eases in our 
histological collection are a to 3 mniimclcrs m 
diameter sections of epithelium at the external os 
the epithelium through changes In its cells to 
polymorphic and atxpical types becoming char 
octcnstic of the caranomatous layxr 
In this early type there is no downgrowth or 
metastasis — two phases m the development of 
cardnoma. Downgrowth is bound to develop 
sometimes it appears early, but sometimes It 
may not appear for months and years The same 
is true as to the early and late appearance of 
metastases. It must be emphasized howeixT, 
that the preseace of caranoma is not synonymous 
with downgrowth — there Is an early stage of 
cardnoma in which arc present certam tissue 
changes chamctcrisUc of this stage of dcvxlop- 
ment for instance the cell changes the ap- 
pearance of atypical and polymorpWc cells — but 
tbe^giwth has not begun to penetrate the 
deeper tissue 
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Flf. 4. CtM No V Co mm foctng ardima ot 

pgaimom e^^tiidiam tt tbe ertermJ oi not prartnUo* 
devptr nt Tb« nrdmna appraml ortr toe rrcton of 

bcaU cjmjc mcfcxi (X15) B CutitMmatoai Uko* 
fnm tbe layer highlj m*isi 5 ed. (X47J.) 

Tbe objection that the cordnomatoua Uycr U 
not dJODoma because It does cot peoetrete 
deeply la ccuh-alent to ti>iDg that the cmbrj’D 
of a mouse nas not the chajaeteristk features of 
a monae because the embc^T) does not breathe 
throu^ Its lungs as a gr wou n moose does. 
Dreaming through the lungs a a postnatal 
character^c of the mouse whQe the properties 
of a moose are Inherent m the erabry'a 

The tenn precanceroos" for cardnomatoua 
La)m Kctos to cany tsro dilTerent meanings 
•ome authors use the term ^precanccroas to 
designate a grosrth which may become a card 
noma whfle others use the tenn In reference to a 
growth which Is bound to become cardnoma As 
long as the term predneerous has more t>ian 
one meaning It should be a^tilded Tbe study of 
our uTuntemipted senes would lodKBle that a 
cardnomatous laj'er may repres en tltwo things 
dthcr the borderline of an advanced cardnoma — 
In whkh case It Is sensdcM to fwH it anything 



n* 5.\ 

Fla. }. Case 7sg6. A, Comawodax nrdams 
c o Bs i tfte a of aa cnended sujjuCidaJ layer aUdi has 
powSTStfd derffy b CM ]:fMre oely Tbe deepest part Uei 
iH BOUflsetmfmB ibefwfact. (X5 ) B Careisentoas 
layer hhchly narnliM. (X67) C. Tbe rtfioa of deep 
poetnlkn blafaJy naiaiM (Xya.) 

dae but oncerous — or the early stage of car 
drwana which latcT oo will penetrate deeply In 
thb case too it Is better to use tbe term of ^ymng 
raidnoma cr early stage of cardnoma, in- 
stead 0/ the amlagucms term “piecanceroQi.'' 
Our experience has demonstrated that the small- 
est cardnomatous layer without d u wngrowth will 
later U allowed to grow develop Into a deeply 
penetrating cardnoma and e\'entualJ> ulcerate 
superbdally We do not speak of a “prehuman 
embryo but of a “hmnan ’ embryo and I bdlcvT 
the tame thing appUei to cancer there Is a 
“cardnomatous layer but not a prectDceroui 
layer 
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tie 6 Ca«c No. ig 04 \ l-ariy <mmtr»corJnc or to thf rtehL (Xao.) U Two Ktull nroIcclioiYi dip tkrpJy 

cfnnM of tbo cmHx cmr<i tine nf t lar^rr wrxwrttcul U>-rr Into the rr)don of the extenul m wilt »trofif; fnfljmrrutofy 

and two mull pro^cclIoTn in the rcjrioti of the etteraal « Inbltratlon of the farroiradlnc tUnw {y4a) C TImuc 

77k rectioQ »how» the cEaraeferutfe carnnomatou* *upef from the corrinomafcnn iajirr hijtWy naKTif6ciJ \typfcal 

hdal U)-ef and Il5 KTuralloQ from the rwrnul eptlhelium mitotic fifpjrr*, at>‘picaJ nncici 1X45.) 

The histological characteristic of this cam lying connective tissue and ne\Tf shots’* project 
nomatous lajxr has alrcads ireen menliontxl ing single cells or groups of cells This is no 
poIy-morphK and atypical crll^ e^pecblls os re countcrcvWcncc against the carcinomatous char 
gards the nuclei Large nudci mas (jcsunounded acicr of the epithelium In ads-anced caranomata 

by small ones dart nuclei mas be nc.ct to light of great matunty the projections in the depth of 

nuda and ocaisionally gunt cells may be found ibsue ssith sharpls dcBned basal cell lastr arc 

with scs'eral nuclei In one cell The great number regularly seen (hig 7) The dis-ision and sepa 

of Dudri Is extraordinary there being more nuclei ration Into ba«l lam prlcklc-cclI layer super 
than in the healths epithelium The regular fiaal sesicular parakeratotic bycr arc abolished 
order as seen in normal epithelium is absent Occaslonalls howesxr kc can still find remnant* 

In healthy epithelium the number of nuclei of the former epithelial diflerentiatlon In carano- 

dirmnlshes ccntnfugalls from basal las’cr to the matous cpiihdmrru Just os there are bomlfying 

surface, until In the superhcial layers only a few carcinomata of the skin and the ability of the 

shrunken nude: Isang in large cell alvcoH arc norma! skin to become homy is still presers-ed 

found In the pre««ncc of a carcinomatous layer ond Just os there arc cardnomata of the mucoui 

howes-er we find on the surface a great numb^ of membrane and the function of the normal gland 

dark nudd lying dose to one another The Ijosal is presersed (the pathologist calls ih^ cardno- 

laycr Is sharply demarcatctl against the under mnta of strs ads-anced matunts or of great dif 



Fig 7 A Ftg zB Fig «. 


, n* 7 No. *7 go. A Pro- B A pro;eclk»n In high nn^tfia Fig 8 C**e No. 174S4. Norm»J 

firm a homified cardnom* of tkin wilb dliUnctlydemarated baaal swcoolircd cplthtUum containing gly 
the cmix of high maturity (X40.) hiyer (X240.) cogen, from a tamping (X57) 
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F;f 9 Cue No 17017 A, r amTriyr.-l itji /-^ n-bwima 
tlM KTnumoi cp(U>eU(xm of the cetvh vokIi led t on 
laofirnUe mprwmnre b idte a( o bjttefectocsTr The 
cuiinuuA co r tiu a of t «mll n/p e r l k U ] Ujer with ooljr 
littk cbngTovtli alooji tbe ocrrkii fUadi b tb« cervical 
canal. In of u cppenCbn tbe tooMr reappeared and 
wMLQOpefaUe (X5.I B Truihke b reflect to oomal 
e^tbebrnn, bifUr Ktafnibed (X57) C Tbe ouebo- 
eaatooa byg bfaly nignlfrd. (Xi}) D Beabniof of 
tbe deep pnetntloa aksc tbe cervical gfawA*, 
mafnlfied. (Xte.) 

fcRiitiAtioQ) tliere tie alio ctitioomatoui layen 
■till fihoiring a dlulact bai&l or pankeratotk 
bycn oD the turface, certain rati of differeotia 
tfaiL Such mnnanti of potertcy of differentiatka 
do not antn indicate tlie cardnomatom nature 
of the laj-er The demareation betwee n tbe 
caranomatooa lays and the ixinnal epItheUnm 
b ahrayi diadnct, so that It b poacible to indicate 
the exact pomt to wiucb tbe carcinoma raeba 
and where the nuim al tbnie cocimeocea Aieaa 
of tranailloQ are oowbere to be found, ooc are 
there tramltory in contradiction to tbb fact 
arc the homlfjrlnf cardnomata of the vnlea and 


of tbe tkin in which there b no dutioct demaita 
tioa between caidnomatCKis and nonnal 
obvkwaly on account of the great maturity d 
tbRie. Octaakmally we can tee within the Donni] 
tioiw near the borderline ungte dark r^lt wUch, 
from a morphological ftandp^t, are chaiacter 
ladc of caidnomata. The line of demarcation b 
ahrayi oblique and ahraji pioceedi 10 that, in 
the oiaal part of the growtn, it reacha farther 
than the normal Cfatb^um docs on tbe furface, 
le tbe caronomatoos lara b wider at tbe btae 
than on the lUTfacc. A further charactemtK of 
candnooutoca cpithdiom b that the lup e iSca l 
layer wbkh b normal cpithelnmi coonsts of 
la^ xolcular light edb with pnaTI ihnmken 
Do^ or rata of nndd b mbsbg Thb ripeT 
bdal lajTT whkh U t>'pfcal b the epithelium of 
the cer\'ljc — normally the epitheUom of the com 
doa not thow parakeratoea — U filled with ^ 
CD^en ai pnmd by atalmng (Fig 8) Ai Schaffer 
pointed out the aquamooi epithelium oadergiang 
dlffemdatkci may be trai^ormed bto horn oc 
it ma> nlher giycegrn. In tbe epithelium of the 
cervix the Utter p r o perty b characterbtic, and 
the giycDgen dbappcAia when the epithelhtm 
beesma a cardnocnatoua bycr Thb b true not 
only for the l upof t da J U>Tr of the epithelium of 
the cervix downgrowtha and extenaion of epithe 
liumtooarefreeofgivTngen. ThiaglycoMbDC* 
aolobic b water It b avUed glycogen ot the eni- 
thebum and afacold not be miialcfn fex the gly 



K rllum can be ilained accordbg to Bot on 
which ha\T been waahed b running water 
for boon. Occaaiaoall> loluble glycogen b found 
fa cardnomata ctf the coUum chancterued buto- 
logkally br large light voicalar cella. lehro, 
Baba and Lazansen-Pantxu have deacribed inch 
caaea, which are rare and b which the rijxcgen o 
\Try different from the cervical epithelial glycogen. 
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Fig loE. 

Fig. lo. Cmc No 37575- A Ccmi m u ti •em Uirough t »p«Qlujn. D Aflcrpainl 
ing with Lugo) • nlutton The nomul eplthdlum was itiiliicd a daih mahoguy 
bmwn color anxmd the crown »a aDstaiaed uneren rone wii i«n which after 
h^erectotny trxl histoioglcal cxamioatioo proved to be cardoooia. C, Scraping 
showed Carrlnomatous polymorphic ^thehum. (Xs?) D Beginning downgroi^ 
Inside of cerdcaJ canaL (X60-) E Section through the ccrvii Id cortseqocnce of 
shrinkage caused by fication In fornsilln the carclDonta appean rctiaxrted in the 
cervical otnaL (XaS.) 


A further ctldencc that the cardnomalou* 
liven are actually caranomata is to be seen in 
diagnoses in the sLon To Uoicen belongs 
the credit of disco\'enng and describing such 
firxlings m relation to the sLm He was the first 
lo noUce the changes in the epithelium which arc 
^OAractenzed by polymorphic and at>'pical cells 
number! of and nuclei, and the clump* 


ing cells without downgiwtln Because he found 
no downgrowths Bowen desenbed the cases as 
being sp^fic precanccrous and so the condition 
become known os Bowen s precanccrous derma 
losis. Subsequent controls confirmed Bowen s 
diagnoses. After prolonged ob5er\Tition,howc\'er, 
Bowen found that downgrowth began to devTlop 
LC. the der m at os is became a true rwn-Innmn of 
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FTf C« No A, Scrtpin* at tl»e (odiM 

Dri^tfre ira \ typ^ po)v?Dcrrpliic rpiclullum with 
donfnrwmx proin^ni vWa vu dI«xi>o*cd u e»t 
dmcM 'Xb7 I B \ btziBBfaix cardnocD* of K^ukOMo* 
cpflbefimo tt tbe rtlmial o« On (h« Itft b ifaon tbc 
laHamnutoiy (nfftritkrB at tbt tliKK oa tbc 

l>>e tkm Thu tnnnUon took place after a few 
mcraths m some caAcs after a few >'ean, ao that the 
hN-potbesa wa* acented that Bcnren a dermatom 
vu onh a apedal fonn of carcinoma of the akin 
differcDt from the other fomta onl> in the estraor 
dinanJv loog mtcnil between development on 
the urface and In the deeper Uane. it wu the 
Dutch dermatologiit Card! wbo lud down that 
Idea moat p r e ch ely Bowen a dennatosia, that b, 
the form of caraaoma of the akin discoTrred b) 
nerren, comnxncea iti growth as a saperfidal 
la\Tr but does not affect the deeper tiasues. It 
refutea, too as do onr do^oaes as to the cervix 
Rfbbert s theory that caranoma oTTginaling from 
q^llhehum mhpUced m the deep imtiates In the 
deep Hlstologwally and cj-tolopcally Bowm • 
dermatods coneapoods with oor dlagootea of 
the ccTN-ii. 

K further evidence that these Koallest card 
nomata really are cudnomata Is to be found in 
the fortunately rare dinkd failures. A report of 
a characterisu; case of this kind follows 

V voDSO ajtcd 46 yean, wu oeented opoo oo scroat 
of tmmn ol tbc sdrwrri, aod a hyUeTTCtecDV was doee. 
The ccTTu scetacd quiU smootb, showed no MpWoo of 
caoccr and maaowrof^ mmlrmkni showed do crastoo 
I must add that tbb paUcst was cxandaed aod opmted 
oo [s Qt7 St whkfa time we bad fonsolated do special 
tneibcid for the eahy dbxrinris ot cardaocaa cf tba (ctfia 
aod had not attalD^ suffkrwet experian to detennfaia 
the hbtn taakaJ aspect of the early stMca. After systematic 
rramhitlno of tbt co « U a typfcalpcJyiDorphlc cefted. 


two ptmU areas were acted Id wU^ tba frowlh bad bcipiii 
to penetrats tba deeper tbsoe. The wourtd healed fay brst 
InteotkiD and tbe patient was <fitmlsaed from tbe hospital 
after sIk had been i^lrcn a short coarse of Uealmcst for 


iiB n, iic. 

rlfht In the upper comer et tbe section a cardaoreatoes 
layer srilh a slarply defaed dcsuircatloo. Two si^xt 
fidaUy placed projeetkos are seca belov tbe sharp border 
The laiiorr ooe has a trlanKular form alth a space in th« 
center (Xic) C, The trasiltion straafly 
(X57) 

sUght falsddef Uouhle. She was free frvca cntnpUcatkM 
for a lrw« Linie, bo t after 4 yean the returned I oardnk 
*lUi the typleal oearahrk pabi te both len and a aTTf- 
aoesa. ahscst the she cd a hrt, laoted ia t^amiT pdrh 
wbch coaU be palpated in spite ef total reth 
patloe thenpeohahly was u ready forai^ a very aDsI] ow- 
taautlc rmwth which aased the reappeanace Had va 
been able to dlajmoso cardDocm with eertaloty 4 yean 
pre>'laa 4 ly, tbe pajamrCria weald bare bm t mur ed u 
weU by Wrrthdn s method and the patknt would bare 
been i pm Uroag ndJalloa after treaiseat 
Thfa rwir b rtroog rfhJenct of tbe nectaBltt for 
recogniiing that the ojciaaCDntous Uitt h otro 
Domn In an cariy stage. UllhourknowWgc todav 
of the tppemmjict of an early stage caronomt 
such a catastrophe could not occur in 9) 

After we had Buccced ed in determlniog to our 
aallifactioo what tbe appearance of earlleft 
stages of carcinoma w ere HVo the question 
naturally arose as to bow the earliest stira could 
be recognised cbnkally By most cardul com- 
pariaon of tbe appearance of tbe microscofic 
operative spedmens wltb tbe appearance tbresigh 
the ^jcculum It was found tbat to tbe naked cjt 
these nnalleit carcinomata resembied mull, 
white opaque, dull someUmes also ilighUy 
wrinkled, sp^ in tbc smooth white transparent 
epitbdiom of the cervix. That is exactly what 
hu been described yean ago by tbe French and 
Kn ^lsh aulhoti as "leucoplakii" and to wbai 
In more recent yean Franmf and his pupfi 
Hhaelmann were tbe first to draw oor atteotioiL 
By comparing histoIoglcBlIy numcrom speciirKni 
at Icucoplakia I was able to state tbat tbe great 
majority were cardnoroatoui layers but that 
tbm were Instancef in which while tbc patches 
appeared In tbc speculum aammaticn as typical 
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1 ig IJ Ct« \n. 541'^ ''cra^ 
leg Real hypffitnatotk Icuonitakla 
la prolapse. ^ 


I Ig 14, C 3 »e \o ai** 5 T>-pical 
luetK Icucipbkia with rral h)-p«T 


Hg 14 Cav No j7jiR, n>‘p«' 
LcnitnUc leueoplaLla In IrnkxmU. 


loicoplakla jet hlslolopicalK thej were ool> 
areas of hN’pcrkeralosii. Such h3T>erkcfatotlc 
areas ma\ originate either in the presence of 
prolapse when the epithelium is erpovd to the 
drjing InflucfKC of the air or In the prcvmce of 
*ecoiidar\ »\’philis. ith the naked e\*c it Is not 
possible to aifTcrcnUalc between caranomatous 
leucoplal.taandhj'perkenioiic Icucoplakia With 
IDnseimann s colpo<copc b\ which the fidd can 
be itrongU magnified and with which it is pos- 
ilble to examine the cenw nrcci<cl\ fCNTnil 
iQterestlng morphologtcal details regarding leu 
coplaklas ina> be dlscoi'crcd but the Instrument 
does not make it possible to distinguish with 
cerlalntj between carcinomatous Icucoplakla and 
hvperkcnitotic Icucoplakla This difTercntialion 
can be made onU b) histological examination 
TTie diDKal diagnosis of leucoplaLia is «omc 
times made ddTicult because the alTectcd area is 
80 small that it cannot be easiK seen with the 
naked ejt. The colpo«copc howe^•c^ often 
such areas more distinct!) but as the 
colposcopic field of Nision is rclati\eh small it is 
l^^crcfore necessary to examine carcfull) the whole 
from the cxlemal os to the fornix in order 
to find such leucoplakic areas. An examination of 
kind requires skill and lime In a crowded 
<*1 patient department it Is hardl> possible to 
^^rciinc a cervix for such minute detail and it 
o no doubt true that often cer\accs which appear 
to the naked 63*0 as health) smooth and un 
*'“P'cious, reall) harbor small incipient car 
emomata. 

Some method had to be found to locate the 
•ittpicioQs spots more casil) and quicklv I dis- 
Q^ered this method \atal s tainin g with Lugol s 
■ohition. A startling re\’elation was made — the 
menUoDcd that normal cpithchum of the 


cerxix contains In its superficial bvxrs gl3Cogcn 
vTi no caranomatous epithelium This glvxojjen 
ma\ be stainnl on the slide with Rest s carmine 
and on the living patient with iodine potassium 
iodide solution \\Tien the normal cervax is painted 
with ordinan Lugol s solution (Iodine i potas 
siumiodKle 2 water ;oo) the epithelium acquires 
m about half to one mmutc a mahoganv brown 
color However Jo the areas in which some 
paiholopcal process Is present no brown staining 
lakes place and the epithelium remains white 
ond unstained Thus drscasctl spots in the qil 
thrlium which escape the naked C)^ altogether 
and which can be found onl) b\ 83'SlcmaUc and 
painstaking examination of the cervu with the 
colposcopc ore made visible in about a minutes 
lime (Fig 10) The technique used in painting 
the ccrvxx 15 as follows A cervical speculum ts 
placed In the vagina and out of a small cup with 
a long spout about 10 to 15 cubic centimeters of 
Lugol 8 solution IS poured and spread with a 
tampon ovxr the ccrvxx and left In the varina for 
about a minute The Iodine solution Ts then 
sucked off with a tampon the cervix and vagina 
arc cleaned of the excess liquid and gent!) wiped 
It Is very nccessar) that the solution should 
moisten the entire cervix and that no fold should 
prevent the entrance of the liquid as that might 
cause wrong diagnoses- If the epithelium shows 
an uDslained spot we must be luspiaous of cancer 
and the tissue here must be exaramed hlstologi 
call> As a rule the presence of white, unstained 
epithelial spots which arc free from gl3Cogcn may 
indicate four possibilities 

1 The presence of carcinomatous la)^!^ or 

incipient carcinomata (Fig ir) ^ 

2 The presence of hyperkeratosis a result of 
prolapse or descensus vagina: (Fig la) 
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3 The presence of hjperkeratofii, a coose- 
qucDce of luetic Infection (Fig 13) 

4. llie desquamation df the upper lajm of 
gljTOgenoui epitheiinm which may ha\'e been 
cauaed by the touching of the cervu with sharp 
imtnimetits or by the rough Insertioti of the 
fpeculum Such tiagrruitlc desquamations are 
eaiflv to be diamosed by their form as they re- 
semble narrow uiarp antf straight lino acratche*.' 

The decision as to the group In the terminology 
mentiooed m which the uostained spots of the 
epithelimn belong can be made witn certainty 
only by microscopical ocammatkm. Colposcoptc 
examination alone does rwt gK-e sufflomt cvt- 
deuce m all casea. To obtain materia] for the 
histologlca] examination we do not use the V 
shaped exploratory exasion because the changes 
concein only the tuperfidaj epithdiom and there 
IS DO need to mwtr an exdsioa mto ti^ deeper 
tmm. It b suffictmt to scrape off a sitwll piece 
of epithehum with a small fpoaa often we may 
loosen the epithelium with the spoon and with a 
tuaue foRxps pull off a thin him The advantage 
of this mctWl u that it Is oeceoaxy neither to 
proceed surgeany nor to suture tbe wound made 
D% etDsiao In our erpei ica ice skilfully r emo ved 
pieres of epithelium are completely replaced by 
nai ore in j or 3 days and evidence of removal 
cannot be found 

f^img with iodine is of i-ihie b locatiof tbe 
' newgrowth as long as it b tn the stage of a 
cartmninatotti Uyer As aoon as the growth 
ulcerates, the surface nearly abrtyi being tie 
erotic stains brown with Iodine and the method 
b therefore not helpful On the other band, 
ulcerated cardnomata are generally larger and 
more ertenshT and are thnefore casOy vistbte. 
In addidon they are surrounded e%'entaiillT by a 
line of dcmarcatioD of cardnomatous epitbeUum 
— 1 white supcrteal stnpe around the oJcenitlon. 
When a scrapbig b remerved for dngnosb the 
white stripe ihodd be scratched off aM not the 
ulcerated part or the normal brown epithelhiiii. 
Tbe simple eroden is o r v e i e d oa the si^ce with 
Inflamed cociDecthe triaue but later, during the 
first stage of healing b erntred with cyUnidricaJ 
epftheiium. In both Instances the ctosIoq to tbe 
naked eye has a more or less dark red, doll v-elvelv 
color It becomes only slightly stained witn 
iodine toladoc. It cannot tx mbtaken for the 
white superficial caranomatous byers. The tbme 
for dfagrrasb as already mentkmcd, should be 
taken from the white layers but never from within 
the dark red, eroded or ulcerated parts. 

A bw bobUb ub v« fBcad kypafentotk a « tBa* 

^ Msaa, Brted fa w* aadMO af aoadiiaa ir*. M 


In our dink we use the nme method to de 
tennine tbe ertent of farther advanced car 
dnoQUta. It has been found that advanced 
carcinomata are surrounded by cardnoatatoos 
layers, the width of a finger whkh are totally 
invisible to the naked ejT. If when removuig the 
caidooma within the caidnocoatoui byer the 
operator fafls to renwT completely the cardno- 
matoui layer Itaeif a recurrence b inevitable. I 
examined the postoperative specimens of a senes 
of cammwntta apparently radically operated 
upon bnt which in spite of radial exd^uoD had 
reappeared. It was apparent thsi these cardno 
mala were surrounded by caidnomatcms byen 
the greatest part 0/ whkh had not been remoW. 
Thb tnlttiVn can be avoided if the regioD of the 
caidooma b painted with Logoi • solutloD befcrc 
tbe operatioQ and If the operator obserm 
■IricUy the limits of stained tasue, so that be 
removes all growth within the brown rone but by 
no means wnbin the white cardnomatous area. 

A farther advantage of thb method U that it 
b easy and does not remiire expensive Instia- 
mcots in tad, DO ipxial Instnimeots are needed 
and no ipedaJ ability or technical tnmlng b 
req uir ed It b not tn^lesome for the doctor or 
pamful for the patient. FurthertBoct Logoi 1 
•olodon b not eqxssive and the ei am ln sd on 
takes only t to 3 minotes — ipenilir examination 
bpiroloQ^ by sorj minutea It laakes jpoasible 
the diognoais of a cardnoma of the cervu In Its 
\Try first stage — a factor of moch importance in 
securing abMOte healing 

The nlstoiogkal dlogrKsb b made frem tbe 
characterlstk pohraorphic and atypical cdb of 
tbe epitheUum. Dp to the present time wo have 
not known of a characteristic of cardnoma which 
would enable us nmobtakably to di ag nose it 
We cannot be more exact In our definition of 
polymorphic and atypical tiSBse the ability to 
recognise it fa mereJy a matter of traln^ and 
f TjMTten rf! as are many pula' thmgi In meolana. 
Id medidne many are made which can- 

not be supported by roeasuiements, figures, or by 
an objective cdtenon as the evidence of porasitts. 
The Intembt dbpioses penumoob braote he 
finds duUneM on pcrCUsrioQ of the chest but be 
does not attempt to measure or try to represent 
the PB^unnBiM. in an objectivo form- He b able 
to it because of bb mcdicfll eipoioice 

ami knowledge. Just as the experienced mtenust 
dlagDoscs pneumanb so we are able through 
apaieace and etady to dbgnose a cardnooii- 
Anyone who has seen a large numba of cases of 
cany carcinocna will have no difficulty In dbg 
n rtjng the condition experience In a D umber of 
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cxv?i Is Ihc imiwrtnnt factor in pnininR kimwl 
oipc—after the diagnosis has liccn made in lo 
rases leas dilTioilt} wQI be expenmerti mth the 
cin'cnth and siiccwing cases. 

I consider the knowleilgc gaincil from acrumu 
latcd dinlcal experience of great importance We 
ha\*c kept on me in our dinic each histological 
ipcamcn, whether posiU\c or negative and have 
kept In touch with each patient As a result nc 
havT In our histological mu.scum manv hundreds 
of ilWcs on which the diagnoses arc insured and 
have been proved b} clinical after-examinations 
and controls 

WTien an Inaplent carcinoma of the cervix is 
rcvTaled bj our method of painting with iodine 
we proceed at once to operate In our dime 
radiation Is not used as a routine treatment in 
operaWeease*. If the patient is an cl Jerl) woman 
near or past the dlmactcnc we prefer lo do a 
panh>itereclomj rather than to use anv other 
method Onl> in j^oung women who have Un\ 
mapient caranomata do we eveniuallv use the 
method of amputation of the cervix andwetrvto 
remove as much os possible of the cen ical canal 
The amputated cervix is cut m «eTul sections 
which are careful!) examined to define the exten 
lion of the cardnomalous la>’cr If the examina 
Uon shows that the removal was done at one place 
uuride the carcinomalous la>Tr I e that the 
caranoma was not complctel) and radicall) re 
moved, then we proceed to extirpate the uterus 
and remove at the same time a part of the vagma. 
We do not consider it wise to do a mere c-rdsion 
of the caranoma for the following reason In 
dpient cardoomala frequent!) c.xicnd high up 
into the ccndcal canal — even when the supOTicuJ 
examination shows outside the cxtcrrul os onl) a 
wnall cardnomalous area of a few millimeters in 
length and breadth the hislologKal examination 
®a) reveal deeper high up in the cervical canal a 
continuation ot the l)plcal coranomalous epithe- 
lionL Mere exdsion therefore does not remove 
these parts and the reappearance of the tumor 
would most certainly follow 
Of course we cannot eipiect from a method more 
than it IS worth AW arcumstanecs considered 
•ome methods have been cntiorcd because of 
failurea when in reality the method was not ap- 
plicable and good results could not be expected 
from its use. Iodine pamting is a diagnostic 
method only in the sense that it draws attention 
to the pathological area it does not, however, 
indicate the nature of the pathological process. 
The pathological diagnosis can be made only upon 
histdogical ^mmfnftrinn. It IS truc that the 
txpcnenced surgeon will frequently be able to 


(iLstInguish fnini the shape and llic bonlcrlmc 
«f the white spots whether it is a case of car 
anonui or onlv of hv'pcrkeratosls Pamting with 
Kwlinc proves on!) that the epithelium of the 
ccrvTc 15 normal cvetywherc where it takes on 
the brown color it does not prove that below the 
epithelium no cardnoma ma) be present A 
cardnoma which begins in Inc cervTcal canal 
innitratcs the connecUvx tissue and undermines 
the epithelium without reaching the surface 
cannot be diagnosed with the method of paint 
ing with iodine As a general rule the deep sealed 
caranoma is cxtraordinaril) rare, according to 
our experience the majonlv of cancers begin at 
the external os or outside do^ lo the c-xtemal 
os. It is true also that cardnomala which fill op 
the cerxfcal canal and infUtrale the cervix com 
plcielv almost always have small supertidal 
proliferations which cover the surface outside the 
eticmal os and when these arc painted with 
iodine the presence of cardnoma is revealed A 
vxr) interesting case of this sort has been dc 
senbed b) Prdsseckcr 

A patient, 43 >Tan ef an had * hitdeot sited car 
daoiM ot the cen dc al nnal The cardnma ettruded in 
• loocue ibac^ proll/mtk’S of hardly a mOUmeten in 
Icoxtb from the eslrruJ o*. The rrmalnln; part of the 
caidoosatoui tbwe was Uddn tfi the cen 4 ^ and 
In the wall of the cerv-ix. Through the •mall prohferalioa 
the cajvloorai was dlwmmd with the help of iodlae 
polntloi; and colposcopic examLnalioD and the patient was 
ufRed to hare an opmiloa. 

In case there is suspicion that a patient has 
cardnoma and the iodine pamting lest has 
provxd to be nepUve the caranoma must be 
searched for m the subjacent parts of tissue by 
curettap of the cervfcal canal or by on exdsion 
of cervical mucous membrane of the external os. 
It would be altogether wrong to dismiss the 
patient without thorough examination. The diag 
nosis is made easier if the distinct demarcation Is 
visible in the scraping as wiU be found occasion 
all) It is recommended that the scraped off epi 
thdium be submitted to cl)xogen staining 
according to the Best raethod The presence of 
laiTO, t)’pical vTsicular, supafidal layers of cells 
with an abundance of glycogen is positive 
evidence against cardnoma. 

Sevxral years ago the eiammation of the cendx 
by lodme palntmg was mtroduced in our clmlc 
m the last 3^ )’ears it has been used systemati 
cally Dunng this time ^53 scrapings were made 
of which 140 were positive. Of course, there arc 
among the positive cases a great number of 
scrapings from advanced caranomata to verify 
the diapiosis and to verify the presence of the line 
of demarcation between the normal and the 
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cirdnonatcKB lijtf Fortv-/H-e potknti with 
caroaoniita were operated upoo afterporim-e 
diagooses i^cre made from icrapmjv The total 
number of card noma operatkios daruig the ramc 
period of time was 90, and 19 of tbcK were early 
caninomata and operauem waa done opon the 
Btmijih of the podtn-e fiivdingi from czamina 
lion ^ the saaptngi. Su indpient cardnomaU 
were found after routine hludogkal enmmatkma 
of tmue from patknti who hul been operated 
upon for other reaaocu e g fibrotdj and other 
condtbont. Of these 6 cases, not a single one had 
been eiammed b} the iodine pfllntinj ^ method or 
from the Boaplngv for this reaaoo they thoold 
not be included among faDuret of the lodiMpomt 
Ing method Our method b not used in certain 
cases, for Instance in Iboae In whkh the cervis 
docs not re\Tal a suspicion of cancer by specutom 
rramiaatmn and the patient has been tilted lor 
total hjTterectomy the next momlng In soch 
cases, li a cardno^ ihould be found later the 
Dccesury treatment of hincterectom) has alread) 
been performed 

Enmn may creep m but it b a fact that the 
number of cases in which minute carcboreata are 
not discovered has b ecom e tmaJkr 4 years an 
they were 3 per cent while today ih« are only 
6 in 425 cases of h}Tterectom> that b 141 per 
cenL In the 19 cases in which to earl> dlagnosu 
was mide and the patienu operated opoo clmi 
cal exammations m'taled no auspidoo of cancer 
It B rcmaihable that of these tg women S that is 
4-2 per cent, were icsi than 40 years of age- On 
the basis of the fact that mth early dbgnosa and 
Immediate operation in aunote, begimiinf car 
cinoiaata we hart raised the p er cen tage of coro- 
nlete cures to 90 or 95 per cent I believe that 
It wQ] be possible essentiidly to Improve results In 
geoersi In regard to cardDoma of the cervix. The 
method of iodine pointiag b easy and cheap a 


doctor could examine la to 15 women with case 
In an hour's time, or m a forenoon 5 hours, 75 
wtanen. It sboold be considered a mMller of 
Course and It should be our duty to examine for 
incipient cardnocna each patient coming to os 
for treatmoiL It b a fact tnat in early carciooois 
there b no snbiective i^ptora irtich would 
force a woman to interview her doctor but wt 
hart found through our own eip er icoce that If 
patients are forc^ to lee os b^nse of other 
troubles, such ts fibroids, affcctiou of the tubes 

S etc. It IS onlv through routine and 
exam Ina don that the cancer a In- 
dxx w eitd U c still hart today pa- 
ticQts who interview the practHioDer and s^ 
treatment at hoapitab b^use of some gync 
cotowlcal ccoditioo and who upon examinstxm 
arc iound to be haibotiog an early cardnama of 
the reprodnrtire orgiuis. This oooditioa could 
be remedted If ei-ery womnn would hare lystem- 
atlralfy twice or three tfnv^ a j-eir s roatmc 
Lugolstest. It would then be poidhle to locate a 
cardnocna of the cenir is its eai]iat stages and 
treatment could immediately be Instituted that 
Would raise the perctnuge of cocDplete healing 
to 95 or ICC per cent, eipedsJI) with the tnuawe 
roent of poatoperntive ray ireatmenL aoch t 
routine enminstioo would not iss'olrt gnat cz 
pease and would not require especially lastruded 
men. 
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F RACTLIkl-^ of both lionet of the Icr in its 
lower Itt'o thlnls arc oljV'rAVtl with greater 
frequena as tmiTic acc«lcnts incrco-v anti 
although the (filTicuUies in\-ol\Til in the treatment 
of these cases hasT Ifccn met w ith \-nr\nng tlcgr ecs 
of success, still the\ remain a problem rcquinng 
careful attention to detail in their management 
For the past 5 \*ear», Stelnmann pin sLelcial trac 
tion, followed b\ suitable plaster splints has been 
used in this clinic in the treatment of compound 
and comminuted fractures of the distal (wrtion of 
both tibia and fibula with \-ct^ satisfactory 
results. It Is our purpose to report to cases so 
treated with a brief consideration of the methoil 
Itself and the results obtained 
D)-as states that the Steinmann pm should not 
be credited to Steinmann but rather to the hooLs 
that MaJga^e used Steinmann is l)cbc\*ed to 
hat'c used these nrwr to his use of a pin while 
Heincke later added the blades and handle* Ip 
to the present ticne there can be no doubt that the 
pm has been used with reluctance and that still 
there exists a widespread belief that the procedure 
is not without considerable danger Farr for one 
states that skeletal iractkm possesses inherent 
danger and that necrosis and infection are to be 
guarded against cspeoalh Elstcs is of the opinion 
that platinj^ is to be preferred to skeletal traction 
until such time os additional statistics show skclc 
tal traction to be of more \’alue than he thinks 
In support of his contention he (quotes from Sber 
nam, W'agncr, Au>Ta\ and hliason Hitzrot 
says that pm skeletal traction no doubt has its 
proper place but that he prefers to use open 

K tive reduction in the treatment of fractures 
-h bones of the leg while Wilson on the con 
trary differs from Hitxrot in that he believes 
skeletal traction m fractures of this type to be 
preferable to open operation. In addition Wilson 
recognizes a well established fact that skin trac 
Uon 13 usually out of the question due to insufiS 
cient skm surface available Scudder in his paper 
oil the treatment of recent fractures of the long 
tiones b> operation, would try In all doubtful 
cases the non-operative method first and holds 
diat the honest use of skeletal traction will di 
Diirush the number of enw** In which primary 
operation is required. From the difference of 
opinion available and the results seen m cases of 


fractures of lioth lionw of the leg not treated w ith 
skeletal traction \rc can agree rcadiK with the 
statement ailributcil to Sir Robert Jones that 
If I were asked which fracture \s-as the most 
difficult to reduce in the lower hmb I should sa\ 
fracture of the tibia and fibula in the lower ihinl 
From January 1027 to September 1031 we 
ha\-e treated 52 cases of fracture of both bones of 
the leg with Steinmann pm skeletal traction of 
which we have satisfactory recortls of 39 (Table I) 

T\nLC 1 — nFT\ TUO CASES OF FR,\CTLRC OF 

nonj DOSES or nir leg 

I to RfportrrUn detail In thb paper one CMC {\o ij- 

S4) fracture of both Ixmrs of both Icri. 

40 Record iocompJtle union, boweitf tpparmUy 

lalWactoty 

41 Record iDCoropicte onion, bowntf •pjwreoUy 

satlitsclofy 

41 Record incomplete utuno, how tr tr apparently 

uu»Iactor> 

43 Record inceeDi^te union, hcnrr\-er apparently 

aatLifactory 

44 Record Incomplete cue trartsferred eliewbere 

and rocntfeixifTaA* not cocnplHed. 

4$ Record incomplete unable to folW up patient 

alter dacharpe- 

46 Record iacompJetc unaUe to follow up patient 

after dUdurjx. 

47 Record Incompiete' roenlccoopanjf iocompfeteL 

^ Record Incomplete dlKhaipea agaiiit advice. 

Record Incomplete roent^oo n tami Inoomptcle. 

50 Record incomplete roentgenogranu incompiete. 

51 Record incomplete, roentgenograms incorupletc. 

5J Gas njifrcoe developed at fracture wound and 

mid turf) anpaUUon carried oqL 

In no case ba\’e we had either p>crccptible ne 
crosis or osteomyelitis of the calcaneus through 
which the pm was ioserted while in all of the 39 
cases we are reporting in detail at this time we 
have obtained satisfactory ahgnment without 
apprednble shortening Functional union par 
ticularlv has been satisfactory throoghout The 
procedure Is not difficult, and with the usual hos- 

f iital equipment, it is undertaken with case if a 
ew simple pnnaples are observed. A brief dc 
scripbon of our t^nlque is desirable to faahtate 
a more thorough mtcrprelation of our results, 

PROdDURE 

The pomt of Introduction of the Steinmann pm 
mto and through, the calcaneus Is of fundamental 
Importance, The blood vessels and tendons about 
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cajcinorottous laj'cr Fortj fi\-e patienU with 
coitdoomatM were operated upon ft/ternosilivc 
diafoose* ware made from •crapings. The total 
number of cardnoma operaUons during the tame 
period of time: wai 90, and 19 of these were earty 
cardnomata umI operation wu done upon the 
ftrength of the pa*iU\e findingi from examlna 
tion d the tcrapings. Su Inaptent carcinomata 
were found after routine histological examinations 
erf tissue from patkntt who had been operated 
opoo for other reatoni fibroid* and other 
conditions. Of these 6 cases, not a single one bad 
been examined the iodine pamting method or 
from the Bcrapfn^ For this rtsison they should 
not be Induded among failures of the iodine point 
ing method. Our method is not used In certam 
cases, for instance, in thoae m which the ensdx 
does not rm-eal a suspicion of cancer by speculum 
examination and the patient has been sUted for 
total hjitcrectomy the next morning In such 
cases if a cardnoma should be found later the 
necesaary treatment of bjltereetomy has already 
been performed. 

Errars ma> creep In but it is a fact that the 
number of cases in which minute caidnocntta are 
not discovered has become smaJier 4 >'ean a^ 
they were 3 per cent while today they ore ocil> 
6 m 4S5 case of h)'SteTectom) that U 1.41 per 
cent In the 19 cases in whkh an early diagnods 
was made and the patients operated upon dial 
cal examinations revealed no suiptaon of cancer 
It u mnarkahie that orf these rg waoea S that b 
4* per cent, were tea than 40 years of age. On 
the bosb of the fact that with earir dttgnosb and 
imiDcdlate eperatwa in minute beginning car 
onomata we have raised the percentage of com- 
plete cures to 90 or 95 per cent I believe that 
it will be poolble essenti^y to Improve results in 
general m regard to carcinoiDa of the cervix. The 
method of Iodine pointing Is easy and cheap a 


doctor could examine ii to 15 wocmo with cue 
/n ao hour's time or in a foreoooo, 5 boor*, 75 
srotnen. It should be censideTed a matter erf 
comae and It should be our duty to examine Uk 
Indplent cardnoma each patknt coming to is 
for treatment It b a fact toat In early cardnoma 
there b t» subjective symptom which wodd 
force a wtsman to intcr\'iew her doctor bet we 
ha\*e found through our own experience that If 
patients are forced to b« us becatisc orf other 
troubles such as hbrokb, affection of the tubei, 
dlsdiaiw etc. It is oolj through routine and 
thoroQ^ examioatioc tliat the cancer Is in- 
ddenU^v dacovered. \\c ilfll hare toda) pa 
uenti wl» interview the practitioner and seek 
treatment at boapitab beiause of some gyne 
cological condflfon and who upon exsminaCiaD 
are found to be harboring an early cardnocua orf 
the reprodoclire organs. Thb coodilloo cwild 
be remedied if e\-eiy woman would have system- 
atically tWKt or three times a year a routine 
Logoi steal- It would then be posdble to locate a 
audnoma of the cervix in Its earliest sUges and 
tfealmeiit couW Immedmtely be faatitoted that 
would raise the perceoUge erf complete bcaUng 
to 95 or 100 per cent, ea^oally with the tmpm^ 
meot of poatoperitlve \ my ireatmenL Soch a 
routine eaamlnslion would not Inrelre great a 
and woold not require espedally instruded 
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PLATT n 


fpGnt in bAbftccd from a TUTWn co of tbe procedure, as well as the amoont of 

frame. The foot of bed was elerated about i* wdffat required for future traetko. Anjulation 
inches to produce counter traction (Fig s) After was corrected readOy throoghout thb stage by 
14 boars the podtioc of the fra^oents was changing the supporting sHi^ or by odrf the 
checked by roeQtgezwgiams to asccr^in the roc pin as a lever as sufgeated by Pyas aixl outers. 
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Li the caie of compcrand fractures, dally dressings 
were done as indicated the ^th w h ich 
this can be accomplished as compared with frac 
tares treated in casts is decidedly advantageous. 


By the fourth or fifth week, there ustally was 
tu ffirie nt fix ation of the fragments to warrant 
removal of the pin. A long plwter boot from mid 
thigh to the tip of the toes was applW with fuffi 
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PLATE IV 

dent floico at tbe kD« to prevent rotation of the time a Ddbet ipUnt wij inbatltuted (Fig 4) 

^ (ITs 3) Tbo patient wai p en nltted to go active motlcoi of the knee and ankle wai rtartcd- 
almt In a vlied for 3 or 4 veeka, at wlildi After motkm In tbeao )alnt» lad been 
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PLATE V 


accomplished, the patient was encouraged to of the foot and leg. while walking, was prevented 
m a walker’ or on cnitdies, and swelling bandaging the leg from toes to the with 

















LINDSA\ AND McKEOWN SKELETAL TRACTION WITH STEINMANN PIN 231 










•so 


SURGERY GYNECOUKSY AND OBSTETRICS 





LINDSAY AND McKEOlA'N SKELETAL TRACTION WITH STEINT.IANN PIN 333 














SURGERY GYNECOLOGY AND OB STETR ICS 





WALTERS RESECnOXS OF TIIE COMMOV AND IIETATIC BILE DUCTS 335 


meet e\'Cr> requirement m cajca of great com 
minutkm where Internal fimtron Is uDSaUsfactorv 


or Impossible It may be applied qulcklj and 
lafcl) under local anxsthcsui when a more pro- 
longed procedure or general amesthcsia is con 
traAndicated 


Skeletal tmclion, In the form of the Stcinmann 
pin^ U of considerable \'aluc in the trentment of 
fractures of both bones of the leg as we hare found 
in the 39 cases reported from this clinic The 


method Is simple and safe within the limitation 
of the operator s technique 


1 Dtas, }■ C Surji-, Gjtkc. i. ObiL igiO siiJI 478 

2 Estc* \\ L. Ann. Surg., igio, ic jSj. 

i, Fa*« C n. Snra CjTiec. i. Obit-, 19*7 jitv 115 
4 IlmtOT J J Am- it Alt 1929, idl, 182 
5. toxrS Sit KoDrjiT JlrtL M J 1912 
0 icvpDur, C. 1., Ann. Surjj 1929 xc, 580. 
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RESECTIONS OF THE COMMON AND HEPATIC BILE DUCTS AND 
AMPUILA OF VATER FOR OBSTRUCTING I FUSIONS 

RF_8irLTS rnTniim Casra* 

WALTifA-N W VLTERS MJ) TA-CA Koenum Mrioav.TA 

DnltW of ^mgrtr 'fW Majo Pb>k 

I SHALL present here ra) results In 30 cases fol Wded the liw is in satislactorv condition Failure 
lowing resection of the common ond hepatic to obtain such a result can be attnbuled dirccll} 
bOe ducts and 0/ the ampulla of \ aier for to fnaccumie anastomosis to infection of 
relief of obstnictire Jaundice due (0 strictures and the parcflch>T7ta of the Iirer, or to infreiJon in the 
tumor*. walls of the billarj tract Itself Infection in cither 

The operallre procedures can be diidded into of the itructures mentioned ma\ be accompanied 
five groups (i) bepaucoduodeno5tom\ choledo b> aand like calculi within the bfllar) pfusages. 
eboduodenostewn), and cholecj’siduodenosiom> i If the stricture or tumor b small orb situ 
(i) cjcmon of the stricture or tumor with anas- ated directi) adjacent to the liver with normal 
t offl osb of the ends of the duct (3) plasuc opera duct both proximal and distal to the stricture or 

tion for localised stricture consbting of longitu tumor cidsion of the lesion with subsequent 

dinal Indsion of the stricture follows b> trans- direct anaslomosb of the ends of the duct proba 
\-er»e closure after the method of a Helneke bly will be a satisfactory procedure, and can be 

Mikulki p\loroplast> (4) transplantation of eiroecled to be followed m most cases b> good re 

external bfliary nstula, established when a tuffi sulu. Such b not usually the case, bowo'cr, If the 
cient amount of common or hepatk duct did not KairTcd portion b mercl> inased and allowed to 
remain to enable anastomosis of the duct and the remain e\Tn though the lumen of the duct at thb 
duodenum, and (5) resection of the ampulla of point b increased b) a plastic procedure of the 
Valer for carcinoma, Hdnckc MikuUc* tj-pc. Thb may be cipWned 

Although the Indication* for these procedures by the fact that the remaining *car tissue con- 
will be considered later in detail Be\'enU conclu unues to contracts 

*Ions hare been drawn from a stud> of these case* 3 If the amount of duct which remains ex 
and they will be enumerated here rather than at terior to the livw fa not suflident to allow of either 
the termination of the paper Thus any who hare procedure, an external biliary fistula can be estab- 
had experience in simlJM cases wiU be enabled to Ibhed ana later coned out and transplanted into 
Compare these conclusions with their own and to the stomach or duodenum Thb may be expected 
snalyxe the arguments m favor of each procedure, to be followed with p»d results In some m 
*111136 coaduswns axe stances and fairly good results In others. 

I If suffiiiait no rmal duct remains above the 4- The frequency with which small tumors of 
itncturt to enable Its accurate anastomosis with the ampulla of Vater cause obstructive jaundice 
out tenskm to an opening made In the duodenum should not be forgotten. Since the tumor b 
thus obtaining umon of mucous membrane to usually small and of low degree of malignancy 
Diucous membrane, results will be excellent, pro- producing symptoms early and metastasb late, It 

>a««d bc£m Uri SooUnn Sortlal Awndee, BSSU Salpfav IpKnci, WmI VkfhU, DcccnlMr I h> to, i gjt 
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thereby lend* fuel/ readily to tranadaodemJ re- 
mm’tJ 

nEPAncoDoojjEyo s TmfY oroLEDoaicrotroDEW 
OSTOirr AND ClIOl JC VST DUO P tK OfTC U fV 
Hqutkrodoodcnoetoaiv or choledochodoodc 
r>o«tomy hu been carriea out b 15 cases (Tables I 
and II and Case »6) and cholecyitdirodenoftomy 
(Cose 14) becatoe of the greater ease of attach- 
ment to the doodenum without tension, b 1 
aue- Vlslbie jaundice was present b aO the value 
for bfllrubb varied from i a to 174 mlQljnains for 
each 100 cubic centimeters of scrum, \vllh two 
exceptloDS, oil the patients hod been operated 00 
for disease d the bmaiy tract before th^ came to 
the dblcj the gal] tdidder s ccuxdb g to the his- 
tory baring bew removed or drobed In a cases 
b which operatioo been performed at the 
clinic for stones of the common doct, there was 
moilced Infection thron^wuc the bUloj^ tract ood 
espeoolljf b the walls d the duct itself evWencea 
of reotniog obctruction of the common doa (due 
to stricture) developed 4 rears Liter b t cose 
(Cose i) and t year liter b the other (Cose 5 b 
Table I) In aQ 16 coses, the duratkm of the 
jsondjce Ttibd from 4}4 dan to a >'eara, tad the 


sj hniiK^telj following operatbo to $ years 
after operation (Tibies I. U end VI) 

Excdlect results are known to hive foUosred 
opetatioD for at least s years b i cose, 4 yean b 
I cose, j nasi b a caseo, more than * year b s 
cues, 0^ leas than t year b a cosei. The index 
ol extxUeoce has been that the patients hive re 
gtbed thdr health nbsec[uent to operation and 
nave had do further evidence of bClkry obstruc 
tioD whether pib jaundice, or chills and fever 
Two of the padents r ep ea ted thit they were b 
good health sod free of constant jaundice, but 
that at timet they transient jsuodkx or 

fever of short duraden ^abie II) In one of these 
cases (Cose u) janniire bad been nresent t 
months before bepaticoduodeoostomy orrhositoil 
the liver graded 3+ was noted at operitioci, and a 
very short frb p of hepatic doct remained above 
the stricture. Further evidence of hepatic bjury 
b this cose was Wn yTvcfng of the coagoUtioo 
time to 16 mbuteo. In the other of these s coses 
Case la) bile drained eitemally for 6 months be- 
ore hepatlcoduodeooatomy and b the btia 
bepadc docts were foaoj sandy stoneo. 

In this too, only a frb^ d duct remained 

for snistmnQg^ Anotlwr patient (Caoe 9) under 
went chofedachodoodenaatocay b loaiS at which 
time btrohepadc stooes wen noted, m addition to 
the stricture. Ioi9a7 a plastic oporatlon was done 


at the stoma made at choledochodoodenostoiny 
and again itoocs were found. In 1930 I explored 
the onaitocwnli and the docto. Tm 
was b excellent condition, but fa both the erm- 
mon and hepatic ducts were small grualar stooea 
This patient cootbu^ at times, to have occi 
tional bllbry colic. The ^'alue for UUrubb re- 
cently was 3 mlUigranjs for each icc cubic centi- 
meters of sennn, and on test of hepatic funetke 
retention of pbenoltetrachlorphthaJ^ was grided 
as maximal (grade 4) hot on duodesal droinsn 
a oonnil amount of bUe of nonna] cokr was 0^ 
tabed In other words, the condition 0/ the pa 
tlent, her symptoms, and the ohstiuctioo ore re- 
sults of br^Uc and btrohepatk bfectioa with 
forma lion of stones and tie not dne to con tract ore 
of the hepQtlcoduodenal anastomosis. In another 
case (Case 13}, b which Uk value for bfllrabb was 
7 5 s^igroms for each too cubic centimeters 0/ 
senim, at operatioo itritturc of the hepatic and 
comnioQ ducts extended almost to the hdom of 
the liver and coJj a frbge of normal duct rc- 
msioed above for anastcsnoals. After operation 
the patient was returned to the care of her ftn:% 
phv'tbian and it was recoenreended that the T 
tube remab b place for i year because of the hoc 
curacy of the anastcanosis. It was advised fur 
ther that should evidences of obstructian tgib 
occur it would be necessary to establish an ex 
temal biliary fistula which later could be trans- 
planted bto ibe daodaaam The patient was free 
from evidence of hflkry obalruction for a year 
when she ogtdn began to bat-e btermittest attacks 
of colic, rMIa, and fever without jaundice. 2ie 
haa gained b weight, but states that her condition 
is not satisfactory One of the most btoeslbg 
of the group from the itandpobt of show- 
ing the effert of hepatic fajory on pootoperatire 
jwogresij is that of a ytrang woman on whim I 
cewrated September 30 1936 (Case 8) at which 
she was de^y jaundiced and had been 10 
for 3 months. I performed cbolcdodiodoodm- 
ft tnmy and she was well for 6 roonthi pibseqaent 
to the operation then she began to ha\T jsmwfce, 
rfimi and fever but no pain. F.Tirnlnstton ga« 
evidence of in enlarged Irver and s ome Utmdfce a 
the skin but a noctoal amount of bile was 
tabed by duodenal drainage. Wblle tiie was unite 
otoervitioo asdtes developed which res ponded 
to t^ use of mercurial diuretics. She returned 
October 3 1937 She was not jaundiced and 
there was no asdtes, but on enlarged llrer 
noted jnly 10 1931 s yean foDowing cpootioiu 
ate retmned to the dinic with severe Uundice and 
an enlarged, ^paWe liver She died from bron- 
chcpoenmookjoly SI 1931 
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As has been said one of the i6 patients (Case 
14) Kti subjected to cholec\'Btduodcno3tom% lor 
it im belie\'ttl to be the preferable procedure 
This mt»cnt had had biUxr) colic ^lUs and 
fe^rr for »}{ >‘e3rs ond had been confined to bed 
fof a jtar pnor to her opemaon In Jonuao 
Thu pati«t I present^ at the sii/T meetbig of 
the on two occasKtru subscqueoi to her 
operation u on example of what seemed dJoicaJI) 
to be h^uc rereoeralion (8) In the >'eai subse 
quent to operatloa jaundice would occur at In/re 

S uent intervali. During the eariv part of 19^8 
le had no (urthet jaundice her stools were nor 
mal, and ^e had no pam In Julj 19^8 boworr 
she bad slight hamiatemesu but on March 4 
1939 she was found Co be m good condition except 
that retention of phenoltclrachlorphlhalcm was 
gra^ s She continacd to be well until the carl> 
part of this jTOJ (1931) when she died from sudden 
lueiDOTThage, apparently the result of rupture of 
oesophageal vances. 

EXCISION or LOCALIZED STSICrUEE Ofi Of 
TtnxoEt wmr doect anastomosis 
I have used this method m 4 coses (Table lU 
and Case In table VT) in 3 of stricture and m i 
of neurofibrtJOMu T tub« were used in the anasto- 
mo*u in 3 of the and removed from 6 to 3 
weeks subsequent to operation in 2 This method 
has been used wh^ the stricture was localized 
was gmall in extent Involved the ducts very near 
to the liver, and duct was patent and of nor 
mal appearance distal to the smeture. Excellent 
results ^ve been obtained m each of these cases, 
more t>i^n 3 years and 9 months have eiapsea 
slnre the first patient was operated on (Table IIH 
The fourth patient died 7 days after operatktQ 


from acute suopuratlit cholangeills and hxmor 
rhage (Case 37) 

The patient with the neurofibroma (Case 17) 
has been reported In dciaD pmdousls (3; Suffice 
lo sa\ however, that after removal of the tumor 
the ends of the hepatic ducts vrerc anastomosed to 
the dbul end of the common bDe duct over two 
small T tubes one of which was removed in 4 
weeks and the other in 8 weeks. 

Oinsidertrg the eacellenl results obtained in 
the 3 cases Jn this group one mat well ask wh> 
such a method is not preferable to anaslomoiing 
the duct and the duodenum The unawcf b that 
it ma\ be preferable when practicable, jrt, I have 
found It applicable in but 4 of the 39 cases due 
to the lar^ extent of the stricture and further 
more I havT had the impression that over long 
periods of time there has been a greater tendency 
to rtoirrena: of the obstruction at the site of suS 
anastomosis than occurs following choledocho- 
duodcnoslomy Discussion of this point should 
be pnrtlculaily intereslmg 

INCISION AND ?LASTtt ENlABOEatENT OT CTE 

staicruEED POEnoM 

I have distinguished between this method and 
the preceding one, because in the former the 
fibrotlc portion is completely removed whereas 
in the method now to be described, the fibrosed 
portion remains, and later may distort or again 
ofaetruct the snistcanosed portion by continued 
contracture. This latter method was used in my 
earliest cases, and although one patient was free 
from symptoms of obstruction for 3 years, sudi 
symptoms then returned Another patl«t has 
had no evidence of biliary obstrucUcm over a 
penod of x year, wbereas a third patient has 
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TABLE IIL— EXCISION OF STRICTURE OR TUIIOR AND ANASTOilOSlS OF ENDS OF THE DUCT 
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TADLF I\ — FLASnc OPERATION'S FOR LOCALIZED STRICTURES 
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Uon of the comiDon and hepatic bOe dactJ, and of 
the gall bladder ihould it rcrruun must be oscer 
tained. For example, if material resembUng white 
of egg is excreted the probabllUies are that the 
gallbladder remaios and that there is a stone in 
the cyitk duct \Vhen bile Is excreted the proba 
baitla are that the obstruction Is In the common 
bne duct and that It u caused by stone, by stric 
tore, or bj tumor m the bead of the pancreas. If 
transplantation of an external biliary fistula is 
deemed the proadurc of choice it must adequately 
drain the InlrabepaUc ducts, and these ducts must 
be free of stones, otherwise the obstruction will 
recur Furlhennore the possibility of a more ccr 
tainly ciuntivc type of operatlvT procedure, 
namely, hepaticoduodenostoray should be con- 
sidered If luffident normal duct remains above 
the Btneture or the fHUnln to enable the duct and 
the duodenum to be accurately anastomosed. 

In May, 1030 , 1 operated on a patient (Case 3) 
who had undergone cholecystectomy elsewbcrc in 
November, 1929, for rdief of gall bladder colic, 
which ha 4 been present for ai years. Subsetmeot 
to the cholecystectonw a bfln^ fistula had dc 
vdoped- \Vhen the totuls do^, Jaundice and 
fever would occur end would continue until the 
fistulous tract opened and bile was dis- 

charged At operation, the fistula was found to 


terminate exterior to a stump of common duct, 
which was dilated and was i 5 centimeten in 
length and 1 5 centimeters In width. The large 
riicol the common duct abovx the stricture made 
transplantation of the distal end of the fistula into 
the duodenum the advisable procedure, this was 
not done however until three stones, the largest 
I centimeter in width had been removed from the 
InlrahepaLic ducts. Had the stones been o\Tr 
loohed they might not have been discharged spou 
taneously through the anastomosis and symptoms 
of obstruction might have recurred, thus dis- 
crediting the 1)^0 of anastoroosa used Tbe 
patient has been in excellent hf^Uh and without 
any further evidences of biliary obstruction since 
his opera tioo. 

RESECTIONS or TIIE AitPULlA OT VATEg 
The cardinal syTnptoms of lesions of the am 
puUa of Valer are irterus, distention of the gall 
bladder and chronic obstipation. Mudlcr c i fl H 
attention to the fact that probably the most com- 
mon region of origin of the ampuUary grow t h is 
the duodenal mucosa at the papilla, where an 
ulrxr may develop, and that Jaundice, the m«tn 
symptom, is present except in a few cases In which 
ulceration of the lesion permits a rlmnnel to form 
through It for the passage of the bfle Such a lemon 
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the surgical aspects of 
suprarenal abnormalities 

AMONG the intereftio^ tdrtoca In 
mifcry have been the IdeaiificnUon 
tnd nrgicil rasovil oi turnon of the 
parathyTold bodies tod of sdenomau of tbe 
penorets, Tbe effect of both these growths 
IS to meres se the activity of the structures In 
which they are situated turnon of the pars 
thyiTHd bodies Increase the excretion of csl 
aom derived from the skeletal reserves and 
those of the pancreas cause o ver productloo 
of Injuhn with hypogi^Tanma. Identihcation 
tnd removal of such turnon luve restored to 
normal the metabolic activities of the struc 
turt in which the tumors were lituated- 
Further studies on abnormalities of the 
other ductless glsnds would Indicate that 
tumors developing in them give rbe to chsr 
actcristic symptoms. Structurally the supra 
renal giands are mmpdwwf of (wo disdact 
parts, the cortex Its denvative from 

the mesoderm of the Wolffian body tnd tbe 
ojedulla from the sympathetic nervous gy$~ 
tern. Turnon arising from the medullary 
substance are neuroblastomata, gangUooeuro- 


mata, and paragangliomata Ncoroblaitoms 
meiastaslres early to the liver and Itmgi In 
the adult, and to the alnil] and Jong bones In 
children. The gangUoneuroma, benign In 
type produces DO characteristic clinical symp- 
toms. It is usually found unexpectedly at 
necropsy Most Important turnon of the 
medoDary portion of tbe suprarenal giand are 
paraganglKimata, benign m character char 
actemed clinically by attacks of paroxysmal 
hypertensioa. ExcelJent results over perfodi 
of more than six yean have resulted follow 
ing rmoral of suprarenal paragangliomata by 
Ma>-o Sh^Jey and Porter 

The most frequently occ ur ring suprarenal 
tumor IS that Involving the conej Several 
dcePeat summaries of reported cases hive 
appeared in the lltermture To the signs and 
symptoms thought to be pathognomonic of 
such turnon GallaU has applied the name 
Ls tyndrpmi ginOP-mrrfMoI uid KnbbS that 
of "adrenal hirsu dim Bnefly the ^yndionie 
b scxompacled by heterosexual changes, sach 
as virilism, hiisnUun, smenotrlKes, and oc 
CMMUauUy bypergfyotajdM with giyensuna. 
After removal of this type of suprarenal tu 
mor the secondary sexual chaxacterbtics have 
reverted easentially to normal as reported by 
CoOetts and Gordon Holmes. 

Clinically and eapcriroentally Marine and 
have shown that an intimate relation* 
■hip ezisb between the suprarenal body and 
tbe other ductless glands. Farther support 
to their thesis Is the fact that in the past year 
Cushing has collected a group of fourteen 
esses, the dlnlcsl picture of which has been 
idmiTT to that in cases of tumor of the topis 
renal cortex, and In many of these cases be 
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has found basophilic adenomata of the pitui 
tary gland to be present, soraetimes the tu 
mors were so small that it was necessary to 
8 tud> the pitultarj bod> in serial section in 
order to demonstrate their presence Inoa- 
much as in most such cases examination of 
the suprarenal gland givTs no evidence of 
tumor, but in the occasional case there Is 
hjpertroph} of the cortical portion of the 
structure it becomes necessary to approach 
the problem from the other angle namel> to 
determine whether or not patients with 5)11 
dromes suggesting tumors of the suprarenal 
cortex maj not also ha\*e adenomata of the 
pituitary body It might seem that this adds 
to the complexity of making a difTerentioI 
diagnosis betwren the two lesions. Such, 
however, should not be the case, since In 
many Instances the suprarenal tumor con 
easily be palpated through the abdominal 
will, or gives evidence of Its presence by dis* 
placement of the kidney, furthermore m 
doubtful cases, extraperitoneal exploration of 
the suprarenal gland can be earned out with 
ease and comparative safety Transpentoneal 
abdominal exploration of the suprarenal 
glands enables one at the same time to deter 
mine the condition of the liver as well as of 
the ovaries, and particular importance should 
be attached to the ovaries because of the fact 
that a particular type of ovanan tumor, called 
arrhenoblastoma, may be accompanied by 
symptoms of vdiillsm and hirsutism as re- 
ported by Robert Meyer of Germany, and 
Rrock, Taylor, and Wolfennan in this coun 
try That such a syndrome is also associated 
With arrhenoblastoma of the ovary may be 
explainable by the fact that embryologically, 
the ovary takes Its ongm from the wolffian 
ndge m common with the suprarenal cortex 
and testes 

As previously stated, since removal of a 
cortical tumor of the suprarenal alone has 


been followred by reversion to normal of sec 
ondoiy sexual characteristics, it would be of 
great interest to note whether or not the re 
roovTil of the arrhenoblastomata of the ovTuy 
and roentgen treatment of basophflic pitul 
tary adenomata would be followed by similar 
results 

Even a bnef discussion o( Le syndrome gfn{ 
to surrfnaj as characteristic of tumors of the 
suprarenal cortex would be incomplete with 
out cmphasixing the fact that large tumors of 
the suprarenal gland may occur without this 
syndrome being present This Is particularly 
well Illustrated In the case of a young woman, 
aged 33 years, from whom a hyTiemephroma 
of the right suprarenal gland, 125 by 10 
centimeters In diameter, was removed A 1 
though she had had omenorrheea for eighteen 
months and had had rccuning weekly attacks 
of pain in the right upper abdominal quadrant, 
with chins and fever, vinlism, hirsutism, or 
paroxysmal hypertension wus not present 
Three months following the remov*al of the 
hypernephroma, the patient had gained 
twenty pounds in weight had had two normal 
menstrual periods, and had been completely 
relieved of the attacks of abdominal pain and 
fever 

The statement of Rowntree and Ball con 
ceming suprarenal tumors is worthy of quota 
tlon “The complexity of the whole problem 
is especially striking In many cases, rltnlml 
and pathological data indicate involvement 
of some particular portion of the suprarenal 
gland and the diagnosis is definite and clear 
cut. In other instances, complexity of the 
clinical picture would seem to pomt to in 
volvement of both medulla and cortex.” 

This statement, I believe, would apply 
equally well to cases m which tumors of any 
of the ductless glands has resulted m Le 
syndrome gtnito-swrfnal 

Waltman Walttos 
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THE OCCLUSION OF LARGE 
BRONCHI 

T he deUy of the devdopment of tho- 
racic Hirgery wai probably dae more to 
the fean and daogera of opec pnomko- 
tborax than to any other one factor SatU- 
factory methods for malntalntng adeqoate 
respiration in the presence of lai:ge opening 
into the chest have obviated to a largo extent 
this difficolty Probably the second most 
important factor that served as a deterrent to 
the develop ment of thoradc surgery has been 
the absence of a method by which large 
bronchi may be occluded with aafetj The 
problem is not a new one as H^ipocnites Is 
quoted as ^ving vqi in despair in his attempts 
at causing pemstent bronchial hstobe to 
heal and advising letttng nature take Its 
course.” 

Many different kinds of procedoiea have 
been tried on In an attempt to find a 

Mtisfadory method of occluding large bron- 
chi It has been the experience of most inves- 
dgatori that it a not difficult to maintBln 
closure of a bronchus fdkrwmg a lobectomy 
but that the bronchial stump usually reopens 
following a pDCumectomy Bettmann believes 
that the successful closure of a large bronchus 
depends upon its being covered by peri 
bronchial tissue and that pneumectooiy can 
not be performed mfdy because of the 
absence of enough tissue to cover the stomp 
Heuer alone has had a bw mortality rate in 
perfonnlng pneomectomles b dogv Most of 
the methods which he tried gave good results. 
These results in which an entire lung was 
removed were very wiivnTTHging but it Is to 
be remembered that the conditions differed 
from that eikcountered in the human in that 
infcctbn was not present and also in that the 
extremely movable mediastinum of the dog 
allows shlfdog of the remaining intratho- 
radc organa. 


The roost encoaraglng results by a metktd 
which has probably the largest field of 
therapeubc appheatbn are those that have 
been obtamed recently by Adams and Ins 
associates of the Deportment of Surgery of 
the Umveriity of Chicago Their experi- 
ments were perfomied on dogs. Adams and 
Livingstone found that complete stenosis of a 
bronchus o 5 inches in diameter was a routine 
ocaurence within 2 weeki following the tpph 
catmn of a J5 per cent solution of lihrer 
nitrate. A small pledget of cotton attached 
to a wire rod was saturated with the silver 
nitrate solutiOQ and it was introduced Into a 
bronchos through a bronchoscope where it 
was albwed to remain for about 10 seconds. 
Stenosis of the lumen of the bronchus was 
accomplished by a collapse of Its wall and by 
the fining In of the himffl by the injured cle 
ments of the sralJ and grapalations. Subse- 
questly fibrous time fonnatloo took place. If 
necrosis of the entire bronchial waB were pro- 
duced, only the q>itheliam regenerated, klas- 
live atelectasis was associated with the com 
plete stenosis of the main bronchus of a bbe. 
The use of 50 and 75 per cent solutions of 
tOver nitrate were sometimes followed by 
death doe to p ulmonar y hsonorrhage. 

Adams and his assocaates have used this 
method in treating pathological condltbns 
that were produced crperimcntalJy Periixtcnt 
bronchial fistula were produced In dogs by a 
method which they docrlbe. Prompt closure 
of the fistula took place in tD experiments m 
from 8 to 14 days following the application 
of the sflver nitrate. 

Adams obtained little succeu in hh at 
tempts to dose bronchi draining pyogenic 
lung tbscemes In dogs. The abscesses were 
produced by the Holman-Cutlcr technique in 
8 dogs. Efforts were made to oedode the 
bronchus of the iff rdgd Wjc in four of t hese - 
Complete stenosis of the bronchi was obtained 
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in a dogs aftftr cautenxation had been per 
formed four and sue times, respectively This 
occurred 3 and 4 months after embolization, 
b> which time the abscesses had healed with 
cessation of drainage through the bronchi 
He concludes that p>'ogcnic abscess caNdties 
healed more sIowI> when stenosis was at 
tempted than when it was not attempted 
On the contrary, when abscesses rs-ere pro- 
duced b} emboli containing human tubercle 
badlll, it was found that healing usual!> took 
pbcc more rapidly in the animals In which 
the bronchus of the diseased lobe was 
cauterued 

Probably the most significant results were 
obtained by Adams and Vorwnld In additional 
experiments in which widespread pulmonary 
tuberculosis was produced in dogs by the 
introduction of human tubercle badlh into the 
blood stream A saline suspension of human 
tubercle badlli was Injected into the femoral 
vein Two to 6 ^*eekB later massive atelectasis 
of two of the lobes of the lungs of each dog 
was produced The animals which had not 
died by the end of 4 months were sacrificed 
Few or no tubercles were found in the 
atelectatic lobes, whereas the inflated lobes 
were studded with miliary tubercles. Micro- 
scopic examination revealed on occasional 
small tubercle in therollapsed tissue, while in 
the inflated lung were many large tubercles 
with caseatmg centers In other experiments, 
tubercle bacilli were injected into the left 


MS 

pulmonary artery The left primary bronchus 
rcccivTd on apphcatlon of silm nitrate 7 to 
6 weeks later At autopsy \’aryang amounts 
of tuberculosis were found in the inflated nght 
lung while the atelectatic left lung showed no 
gross inwK’cment. 

As to whether or not the briUiant results 
that were obtained by Adams and his asso- 
ciates In their expenmental work can be 
duplicated in patients, it Is too early to state 
The method probably will not be cllecti\*e 
in pyogenic infections unless there Is an 
associated fistula to the extenor which 
allows adequate drainage One would not, I 
think, expect to be able to close by siIvTir 
nitrate a bronchus communicating with a 
large tuberculous ca\aty that was associated 
with a productivTs cough Even though such 
a bronchus could be closed, It might prove 
unwise to do so It would seem that one 
should be able to dose by this method the 
bronchus to a lobe in which the nonpro- 
ductive type of tuberculous lesion Is present 
As a preliminary to lobectomy for tumors, it 
should lower greatly the mortality rate if 
satisfactory oedosion of the bronchus can be 
produced The \Try least that can be said 
for this simple method that may be far 
reaching in its therapeutic application Is 
that it supplies an additional means by which 
many problems connected with the surgery 
and physiology of the lungs may be attacked 
experimentally Auium Blaiock. 
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LEVI COOPER LANE 

S URGEON founder of Cooper Medical College, now tte Medical Depart 
ment of Stanford Unlvenlty buflder of the collegt bnfl dmgi and Lane 
hojpital founder of the r.an^ Pt^jular Lecturca tlic Lane ifcdi 

cal Lectorei (1B96) and the Lane hfedical library — tHi was Levi Cooper Lane. 

Dr Lane waa a man of atrong character activated by a single purpose, namely 
to advance to the limit of hia capaaty tbe cause of KicotiBc medicine To this 
end be devoted his life with a penisteDce which, against the handicap of deScatt 
health, knew no check but rose above any discouragement. 

Of pure En^ish (Quaker) stock the oldest of nine chUdren of Ira Lane and 
Hannah Cooper Levi Cocqxar Lane was bom on a farm at West Elkton near 
SofflemDe, Ohio May 9 1818 ’ Hb paternal grandparents came from North 
Carolina and his maternal from South CaroUna, crosaieg the Cumberland Gap b 
1 807 He had some preliminary educatioD at Faimen College, took his acadmlc 
course at the Uoloo Theologic^ Seminary Sebaectady New York which iosti 
tutioo later granted him the degree of Master of Arts and in 1887 th^t of Doctor 
of Laws. In 1851 he was graduated from Jefferson Medical College, Philadelphia. 

He spent the following four years as interne and house officer at Ward s 
Island New Yoih, and In 1855 puKd examination for entrance into the Medical 
Corps of the United States Navy recdviiig the mark of a class of one 

hundred a mark which remained the highest in navy examinations for nearly 
fifty years. In the great Naval Ho^tal at Quarantine Staten Island New York 
(3000 beds) he learned to know typhoid fever He knew it only too well, for he 
contracted the disease and was de^jeiately in Heusedtoiay ‘These youngmen 
have to use a thermometer to mik^ the diagnosis of typhoid fever They do not 
know typhoid. His sea doty was 00 the U.S.S Decatur and while his ship was In 
European wateia he spent two Months in study in Goettingen on forkragh. He 
spent two years on tbe coast of Central America where he learned Spanish and In 
T«5S Wt nhtn«Ttd«g M , G caipjnilM^ he peribnned his fint operation for goiter It 
is of some interest to note that hb vessel was the refuge of some of Filibuster 
Walker's men 
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Dr Lane resigned from the navy in 1859, and at the in\’itatJon of his unde, 
Elias Samuel Cooper who founded the first medical college on the Pacific coast 
(1858), joined him in the practice of surgery In San Frandsco and entered the 
facult> of the medical school as professor of physiology 

After Cooper s death in r862 the school languished, and when m 1864 Dr 
Hugh H Toland founded the Toland Medical College (now the medical depart- 
ment of the Um\Trsitj of Californio), erecting a commodious budduig, Lane with 
several other members of the old foculty became teachers in that institution In 
1S70 Dr Lane resigned from Toland College and reorganixcd the old school 
Two j*cars (i874'-i876) Dr Lane spent in Europe In intcnsiv’c stud> He 
attended a course in pathology bj \lrchow and In London recei^Td the degree 
of ' M R C S ’ 

In tSSi Dr I*ane without so much as consulting his facultj, buHt a great 
college building and innled the faculty of the medical college of the Pacific, os 
the old school was called to join him In developing a new school to be tnown as 
Cooper Medical College m honor of his unde. 

It is interesting to note that the gift of the building was on condition that 
there be given b> the facult> each winter a course of popular medical lectures 
This course of lectures has been given annuaJJ> ever since, the fiftieth course being 
completed this jxar In tbs matter of the lostniction of the general public In 
medical sdcnce Dr Lane was at least thirty j'ears ahead of his time 

In 1890 Dr Lane built an addition to the College building, doubling its size 
and in 1894 built Lane Hospital (250 beds) He was proud to state that he had 
built these buildings ‘ with monej's earned b> himself in his profession " 

Among the most far reaching of Dr Lane’s accomplishments was the founding 
of the Lane hledlcal Lectures, for students and practitioners. The happy choice 
of ^\llJiam Macewen regius professor of surgery, University of Glasgow, to in 
augurate the course, gave the lectures such prestige that there has never been any 
difficulty ID securing as lecturers men of the highest attainment in medicine, 
surgerj , and medical research, such as Sir Michael Foster, Sir Thomas Clifford 
Allbutt, ^\^lliam H Welch and Sir Patrick Manson 

Dr Lane died February 18, 1902 By the will of his widow, whose death 
occurred the following August, one-third of his estate was given to Cooper 
Medical College, all that could be given by the then law of the State 0/ Califor 
ma, for the purposes of a medical library This library, rince known as the Lane 
Medical library, is the largest and most complete west of Chicago, and ranks 
perhaps fifth m importance in the United States. It is not merely a College Ifbrarj 
but 15 administered for the benefit of the medical profession 

Though never robust physically. Dr Lone, b> virtue of self disaphne and per 
severance, conducted an enormous medical and surgical practice. All his life he 
was a student He early learned to divide his sleep, working at his books the 
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linger put of every night. Six nights In the week he read medlane, the »cTcnth 
general Utermtorc. He read eaally Greek Latin French, German Italian, and 
Spanish. As an ererdsc In Greek he religiously read Hippocrates once a year 

He wrote comparatively Uttlc, his thesis on '‘External Urethrotomy and 
one or two other papers were In Latin, In addition these were a few medical 
papers e.g,, on snpracondylold fractoic of the elbow read before the American 
Sorgical Association 1895 a few pamphlets, mostly controversial, for be lived fo 
a period when peraonalitlei were prominent. In the matter of the supracondylold 
fracture of the elbow he insisted opon the ‘ straight posibon, moidnig tbt joiat 
dally by passive flexion He seenred excellent rcsnlti, doubtless more becanse of 
the molding of the soft callus than the position 0/ retention. But he was wont to 
classify surgeons as good or not according to whether they treated fracture of the 
elbow in the straight position or otherwise. 

He translated BClroth i Siirgicat Palhoiogy for hli students labonoosly 
writing ont the translation In blank books and finishing or that chapter as 
seen by his notes, at three or four in the morning He projected a great textbook 
on surgery in three volumes, but Uved only to complete tbe first, 5 «trr«Ty a/ IJk 
fftad and Seek which, though perhaps 111 tinoed neverthdeai Ib a mine 0/ per 
sonal obaervatioQ rich in reference to the surgery of the nineteenth catnry 

A tknifol anatomist he maintained for many yars a small privite dmectlcig 
room where he was wont to p re pa re for any unusual operatioD by dis- 

sectmg the part ahead of dme 

He was a humanitarian of Intense feeling for the onfortunate, and while not 
interested In the conventioual organised charities, did mneb private charitable 
work, and no one knows how much. He said ' It Is a great thing to relieve pain. 

A keen observer of human character he had no patience with a shirk or a ma 
lingerer and hli indsive tongue and classical vocabulary left no misunderstanding 
as to the duty of the Individual to sodety but on tbe other hand he often said he 
wished no man to feel too poor to have hlf services. I heard him say that any man 
who had been in Andcrsonvflle or libby prison could have Ms sefTices without 
cht^ 

If one w er e to seek a single word to Indicate the dominant feature of Ms 
character It would be loyalty for his friend could do no wrong and his enemy no 
right How penetrating the glance of his keen blue eyes as be sought loyalty In 
otheni 

As a surgeon his methodi were not brilliant but simple and direct Ho was 
not greatly ^ginal and yet at the Instance of a mother whose child was afflicted 
withmlcrocephalus, who asked htm could he not unlock her baby's brain and give 
it a chance to expand, he performed a cranMtnmy similar to that done by Lan 
nelongue many years later Vagloal hy ster ectomy be worked out as an original 
problem before 1880 not being aware that the operation had been 
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done in France in the early ytQ.n of the nineteenth century and had been for 
gotten He was a pioneer In suprapubic prostatectomy and devised a long pair of 
sassors with suitable cur\’e for cutting away the middle and lateral lobes of the 
gland, guided by a finger in the bladder He did much work on goiter and was 
very successful His method in pre-ontlscptlc da>*s was to shell out encapsulated 
adenomata and in diffuse goiter to transfix the gland with a pcculiarlj shaped 
transfixing forceps of his own design, cutting the tissue between ligatures, there 
fore, with little bleeding He called th>'roidcctomy the operation of a hundred 
ligatures He used silk for ligatures and left the ends hanging out of the wound for 
drainage to be drawn out as they became loosened He performed man> notable 
operations, having the courage to attack the most desperate cases On one occa 
non, while operating for extcnsii'c cancer of the mouth, he wtis obliged to ligate 
the common carotid and in a few hours Ugated the other, practlcall} simultaneous 
ligation of both common carotids The man li\'ed for a number of jxars, a monu 
ment perhaps more to the slxe of his vertebral artencs than to the prowess of his 
surgeon He Ugated the abdominal aorta for aneurysm but never published the 
case. The man li\’cd four or fi\'e days, when, puUmg himself up into a sitting 
position, he strained and tore open the artcr> 

Towards the end of hu career he was afllicted with a slowlj progTessi\c dis- 
ease, purulent bronchitis, and some said he suffered from diabetes. He was en 
gaged m wnling the second volume of hb textbook on surger> , Surfcry of the 
Ckesi and Abdomen, struggling to complete it At first he wrote twent> pages In a 
night, then fifteen and then ten, and as his weakness progressed the pages 
gradually diminished to three but he wrote these three, then two and finally one 
daily before he was obUged to give up 

He had no chfldrcn, but Cooper Medical College was to him a child FeeUng 
that the institution had been built up b> the drv’Otlon and self sacrifice of himself 
and faculty (surely the young men who succeeded him could cany on with similiar 
devotion), he had Inserted into the deeds of the property to the corporation 
clauses to the effect that should the directors at any time cause the college to be 
united with any other institution, the property should automatically revert to 
the state However, shortly before his death it was gradually borne m upon him 
that the cost of medical education was Increasing by leaps and boimds, that sub- 
stantial salaries bad to be paid to the non practicmg members of the faculty, the 
physiologist, the anatomist, the pathologist, the chemist, and the bacteriologist, 
and costly laboratories must supplant the lecture room There was In aigbt no 
adequate endowment- Therefore, realising that the institution could not stand 
alone and remain a doss A medical school, he bad the entire property deeded h 
to him by the corporation, whereupon he redeeded it to the coUege with 
restrictive clauses omitted He went further and entered into negotiations 
David Starr Jordan, president of Stanford University, looking toward the 
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Borptkm of the tcbool in tlut Unlveidty The anulfunation took place In 1909, 
seven yean after I>r Lane s death. The condjtJona on which the director* of the 
college deeded the College property to Stanford Unfvetiity were cUnply that the 
property should be used for purpose* of medical education in the *01*0 of teach- 
ing young men and young women to bo practftfouer* 0/ medicine and that Dr 
Lane a mcmoiy should be suitably p re se rved. Since buDdlngs become out of date 
and have to be replaced Dr Lane s real monument I* the Lane Medical Library 
and the Lane coone of Medical Lecture* more enduring thin bnck or stone. 

Eiocct RrrroaD 
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THE MEDICAL COLLEGE OF \TRGINIA 

UA'VDIUM D BLANTON MJ)^ Rimuoxc \r«orxn 

T he third medical school to be cstabluhed In moscum and acellent chemical apparatus. In a 
\Tr5lnia was orranUed In Richmond in 1838 short whDe plans were under wa} for a much 
as the Medical Department of Hampden more elaborate butldlnr and an entire]) new 
Sidnej College It began os a pnote \*cnture slmclure on Shockoe Ilfll was soon read) for 
maagurated bj a group of j’oung men se^'cral of occupanc) The Egj*plian building as It Is stDl 
whom bad pre%iou3lj taught In other msUtutlons. colled was erected on land donated b) the aty 
It was hoped that the new institution would with mone) loaned bj the Legislature from its 
attract some of the 400 and more students who Llterarj Fund The catalogue (5 184s announced 
were ever) >*ear leanng \'Trginia for ttud> In that ' the magnificent ana conunodioits College 
horthern medical schools. The founders were an Edifice has bera completed ’ Lecture rooms, dis- 
excepbonal group of men Augustus L- Warner scctlng ball Infinnaiy were all under one roof 
( -1847), mduate of the Univxrsitj of Nfarj The enrollment stcadllj grew from 46 in 1838 

1 «M and fiw from the chair 0/ anatomj and to So in 1851 The attendance did not cicced 
surgerj In the Uni\*ersii> of Mr^La became this number until the CIntI Wot when classes of 
dean and professor of surgery and surgical more than 300 were taugbu ^met> per cent of 
anatomy He possessed markrf ablllt\ os on ad the students were from \ 1 rgmla. The tickets of 
mlnutrator and surgeon and was the moving each profeaso; were paid for sepaiatel), and for 
spint in the new enterprise John Cullen (1797- many j'earsai’eraged between 15 and so doUan a 
1849), native of Ireland and graduate of the sub}ecL 

Univcriitj of Pean5jU*anla was accorded the The course of instruction was modeled after 

chair of the theory and practice of medidne, that 0/ the older Northern schools. It consisted 
adorning It until his death In 1849 Lewis Webb of two sessions of 4 months each, the second a 
ChambolajTie (179S-1854) of proud Mrginla repetition of the firsL Graduation was contingent 
ancestfj, likewise a graduate of the Um\'ersit> of on twx) terms of study preceded b) a j'ear under 
Pennsylvania, held the chair of matena medica some reputable phjwtdan, or attendance on the 
and therapeutics. Socrates Maupb (180S-1871), aummer course, a theais, an oral examlnadon, and 
'a cmet Uttle gentleman ' and a graduate of the a fee of twenty five dollars. In the catalo^es 

Medical Department of the University of \Trgmia, stress was laid upon the QdxTintagcs the school 

assumed the chair of chemistry and pharmacy had to oficr Southern students — unlimited ma 
In 1853 he resigned to accept a similar position terial for onalotolcal dissection, bedside Instrnc 
In his alma mater where he was shortly honored twn in an infirmary purposely noosed under the 
by being made chairman of the faculty Rkhord same roof as the c^ege, and the opportunlt) to 
Lafon Bohannan ( -1887), still another study diseases pecullw to the South in th«Jr 

graduate of the Umvcisity of Pennsylvania, was nati^ habitat In fact the type of chnlcal in 
mode professor of obstetrics and the disea^ of atroclhm given offering as It ia, read) access to 
women and children, a position he acceptably ward patlrats and ample opportunity to follow 
filled until his death in 1887 Thomas Johnson in eaim case the progrM ^ disease, was loudly 
become professor of anatomy and ph^ology proclaimed os superior to the amphitheater 
HehadmJoyedtheadvantagesofstudylnFrance method which was then so popular in Phlla 
under Laoinec and had recently taught anatomy ddphia, 

and sumery in the University of Vhrinia. This tranquil course of events was disturbed In 

The College opened its doors in the old Union 1854 by an unhappy schism arising out of a dis- 
Hotel on East hioln Street which had been con agreement as to who bod the right to appoint new 
verted mto creditable teaching quarters and an members to the faculty, ^e Board of Hampden 
infirmary There was on impreselve anatomical Sidney College or the medical faculty itself The 

*Si 
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Fb I Old Ooiae Uotd, KlorceaiUh a 
Uedksl Depntiaeat H u a pj g B -Skbiqr 

qourd uimned Ivfe propcotkxia tnd cxdted • 
be»ted punphkt tout?. It wu oltlinatdy 
•ettled by tbs legiiUtnn ■ gnotin; tbe medical 
facoltT a new and aepante charter Tbenalter 
the BoKiol waa known ai the ilediaU CoBege of 
Vljrinia. 

Tm new freedom was dearly bongbi, becaoae a 
latfB etemgit of the profecMC of Vbgtola waa 
£nra tMt tfme oa afwrf agxhtft Ch« h^tntfoo- 
Thi* dement coDtroUed the medical ionroali id 
the ftate and onto the Civil War violenllj at 
tacked the facul^ rdentleedr cj tpo ai ng erery 
wraknm of the coDegc- Dr B R. WeOford, the 
proleaaor of materia medica and thoapead^ a 
man of natkcial reputation and nmmpeadtable 
characta, bore the brant ot the attacka, c ho oa in g 
aa be did to became the mouthpiece of the faculty 

In aplte of ootaide intecferoice the fnatftntlctf 
made profrtw and aoroe exceptional men woe to 
be focnd In her facoltv aurlng thli period- 
Jeffrfca Wyman tocceed^ Thocnaa Joboan and 
gave great and iaathwimpolae to the tetchhwof 
anatiany in the adio^ U^er him the anatocmcal 
and pathoinrical rmueom apace. Wyman 
terminated ma tea-ching in Rfchnt^ to becotna 


ad italfi StrtTti, fir«t boDdlav ocorpied by 
CoOen 

peofcaaor of anatotnv at Harvard Mere 
dith Clnner who held the «‘h*tr of metUdne froin 
184^1845 inhaeqoeDtly occopied Kveral pro- 
fcauahip* In the North and aoileved dhrinfjioc 
Id the of nervoua and nxntii cGmaa. More 
memciTable waa the brief occnpa^y of the chair 
of th« Inatlttitea of Medicine hy Charka Edward 
Brown-Sequard The famooi aavant taught in 
the college for a alngkaeadoo. He hUcd the baae- 
meot of the college buBduig with ei perinKotal 
animala, let down into hh own atoma^ rpoog^ 
cm atri;^ withdrew them before the daaa to 
democatrate d^eatlra flidda in action, and (Qd 
many another novd and atartl^ thin« to the de- 
l^t and wonder of his claat. Hh pamouUe love 
of acieice and the fadlity be pn ie e a» ?d of com- 
pelling nature to rmral hs aece U for hrat-haad 
obaervatioci, made a impremion on hh 

itodenta. 

The Qvil War added immeneely to the re- 
ymribiliUa of the college. In the fall of r859 
Dr HnnterMcGilirewaaaiicceatfnIlycandactftf 
an tttra mural school in FhOadriptda. Tlmxi|^ 
Ida peiaacial and effort the Soothon 

atiidenta In both the Uaheirity of Penusyiranla 
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and Jcffenon were aisembled aod tranifeTTed m 
masu lo Richmood. Two hundred end 
strong they were met at the stAUoo bv enthusi 
asuc atkeis and itudenta and later welcomed b> 
Go\'cn>or ^Visc m an address In the Capitol 
Square, hlany of these students elected to con 
tinue their course in the Medical College of Mr 
gink. This trebled the student body and taxed 
the institution to capacity The Legislature 
rallied to the support of the college ^ otinp thirty 
thousand dollars for a new hospital which was 
shortly erected adjacent to the collet Through 
out the period of the war the faculty taught at 
fe\*er heat, giving two courses a >'ear It was the 
onlj Southern medical school which nevTr closed 
its doors during the period of hostilities. Thou 
sands of soldiers were cared for by the faculty and 
students. Several of the faculty in addition to 
their teaching positions, bdd important posts in 
the military se^ce of the Confrferacy Charles 
Beil Gibson, professor of surgery was surgeon In 
chief for the Virginia forces. James B McCaw 
professor of chemistry and pharmacy was m 
charge of the Chimborajo Hospital, an institution 
that cared for more than 75,000 sick and wounded 
during the war The graduation of large medical 
claw* twice a year and the entrance of these 
paduates Into ^e medical service of the Con 
fedoacy was no gmall part of the contribution of 
the coU^ to the cause of the South. 


The college faced the poU UOum reconstruction 
bravely In spite of povm> and a student body 
redact at one time to a bare corporal • guard, 
efforts were sleadfly made to lmpro\t the stand 
ards of teaching and to give the students access 
lo better clinical materW Qlnlcal iratruction 
was offered in Howard's Grove Hospital — an in 
stltution of li\T hundrtti beds— the college hos- 
pital, the Richmond Almshouse, and the Citj 
Dbpensary 

The facultj after the war was composed of R. 
T Coleman in the chair of obstetrics, D H 
Tucker in medicine, J S Wellford m thera 
pcutlci, J B McCaw in chemistry , A. E, Peri- 
colas In anatom) , and Hunter McGuire m sur 
gery Naturally many changes were wrought as 
lime went on. In x88r Hunter McGuire resigned 
and was succeeded by J S D Cullen, of almost 
equally illustrious war record. Frank D Cun 
ningham foUowed Samuel Logan In anatomy In 
1867 E S Gaillard, editor of Gaii/anTr if erfteof 
Journal taught pathology from 1867-68 Levin 
S Joynes and Cto F Manson were added to the 
faculty 

The elevation of standards slowly — too 

slowly for the critics of the college, Ihe old 
chaiTO of a dosed corporarion," an Institution 
run for personal advantage, began to appear In 
the yjurnala. The fees were said to have been cut, 
s cho l ar ships abused, and the two short courses 
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for were bdd to beatirelykdijeqcato 

in pr«ptntbn for tbe practice of m«ltdne.i Tks 
Jttnd of tko American Ifedkal Amciation In 
two wltheriot editoriaU, cliarsed that the facnl^ 
wu oppoKd to the tardical <*TnmiiitBg board and 
bad onctloned the appearance of tbeif ttudenta 
before a conutiittee of the legUatore aaklng ex 
rtDpdoQ from cbe state aamhiaCiocL This was 
co nvtndt ig evidence to the Jornmal that the work 
of the CDUege was oot what it should be. The 
Governor of the state took a hand and appointed 
an entirely new board of trmtees. After months 
of futile efiort to obtain control of the coUejfc the 
matter was settled in the courts In fav'or of the 
old board. 

In lUy 1803, a rival achool the Unh-enitv 
College of hledjclDe was organised hi Rkhmood. 
At its bead was Honter McGuire, a former pro- 
feaaor of surgery In the old school, whose repu- 
tation was now at Its height- About him a large 
facultv waa gathered to tttch mediciQe dentistry 
and poarznao' as the three departmcati of the 
new sebooL From the hru this achool attracted a 
large attendance. The enrollment the aecond 
year was 180 A graded course was offered in all 
departments and In mcdldne erleiided o\-er 3 
jTtia. The Instltntkm first o cc m :>icd the farmer 
reddeoce of Alexander R Stephens, ^■ioe•p^eli- 
dent of the Confederacy In a few years It was Id 


posseasion of a tKw boOdisg of its own, A dis* 
astrous fire In ipto produced a desperate dtoadon 
from wluch the bsdtutkoi sraa l esct ud by the 
monifiemt cootrfbndon of $100,000 from the 
dtliens of Ridunoad toward the ertetioe of 
another new buHding The Virginia Hospital 
srith 135 beds, a training sdmol and '‘a targe 
corps of traiaed nnries was dose by and under 
the entire control of thefaaily 
The presace of the new scbool was an admlr 
able tthnohis to better medical teaching In Rich- 
mond. The old college began at once to look to 
ItsUorels. The faenlty was enlarged and George 
Ben Johnston, who at this time became pmfeiaor 
of surgery assotiog hit natural oI le^eiship 
assumed much tbe tame rNe In uit old schoci that 
Dr BJcGoire did In the new From iww on it was 
a bottle between these superior men and theh 
re sp ecti ve faculdet. The old ichoal began by 
recKTguiiiiDg Its hospital which after 1895 was 
known as me Old DomlnloQ Hospital. A school 
of OQTSing was butltated by 3 IiM SatSe Heath 
Pniwntq a gradoate oI Johns Hopktra Hospital 
under KOas Imbd Hampton. Under her nigh 
{dealt and strict dlsdpliDe It becams a school to 
be proud of. Tbe rrtedical c u r nc a lum was ex 
ponded and lengthened until In 1S94 It became 
a 3 year graded course of iostractiao artdlniSOT 
in imtaum of its rival. It was subdivided bto the 
three departments of medicine, dentistry and 
pharmacy In 1800 tbe 4 jear course was adopted- 
To Its s urpr ise tbe preser>ce of a competitor Instesd 



BLANTON THE MEDICAL COLLEGE OF VIRGINIA 


2SS 


of rcdadng iu enrollment increased It so that b) 
1895 its itadents numbered 139 The intense 
ri\Tiii> of the two Institutions created two bitter 
factions in the medical profession of Richmond, 
but it put ncarl> e\‘er^ physician to studjing and 
teaching mediae and accomplished what the 
old school alone had not been able to do — it 
stemmed the tide of ^^rg^nIa students seeking a 
medical education in Northern Institutions In 
a single j’car Virpima medical students in \Tr 
gima institutions mcreased from as5 to 450 
Such a situation m a dt> os small as Richmond 
could not alwaji endure. It became more and 
more difficult to find monej to support both 
schools, for both had radkall) reduced tuitions — 


in the case of the old school to sirt> five dollars a 
year Leaders wearied of the incessant struggle 
and longed to eicrt thdr united strength In the 
general cause of medkal educntlon In 1913 old 
aiffcrences were forgotten The boards of the 
two institutions met in joint session, amalgamated 
the two schools and selected a new facult> Since 
that time, the Medfcal College of Mrginh, as the 
consolidated schools were called, has continued 
to expand and prosper Now strictly a state in 
stituUon which is open to both men and women, 
conlrolimg four hospitals with full time profes- 
sors in all Important departments the college 
is annual!) giving Instruction to more than eight 
hundred students. 
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reviews of new books 


T H tbdr mdoofraph' Skud tiid Fomtkr prcwfit a 

CDcaprehcDstrc Tock od the oie of iodhed oD lo 
tlite fom of Uplodol lo dkcooab utd Uienf^ Hk 
grater pAxt of the work li devoted to the EppOcAtloD 
of Upk)^ u » djignutde medtum, relitiTeljr little 
bc^ glTcn u to its actloa as a thcrapeodc agent. 

The book cootalos foil and comprehensive lo 
atnctloas for the dm of Hplodol aa an ad/ooct to 
nuUolo^ to the erploratkui of vailout bodj cavl- 
tlea. llanf gtceOqt fOastradoe* depict tTpfcal 
lesioQS as ravesdad br thb dknioatlc aid. Tbai^ 
cadocs for the use of UpfodoT lo tlu fnbarachaofd 
■pace in the icndy of mednltary compreialoas an 

'Tax Co or Loomc a D^aiQai amb Tautioxi, erf .t 
An Iawdumcu. anna, tyj p«n^ 

CkSvd Cimraty froa, aJL 


conaidffed la detail by the aotbon and the advene 
crltldsma of the nifth^ are answ er ed at length. 

The autbon do not that hplodol b an all 
aroond snbftltnte for careful rffatral or 

for the alrady known radiological ccotrast "wrfti 
bat they do dalm that It rereali masr cavltlea and 
tracts that were heretofon not poasfcle to photo- 
graph by means of the roefitgee ny and that it b 
thc^oce an Invaluable adlonct to cDnIcsl annalna 
don in many atypical and ohscore cases. There h 
appended a very complete blbllograpthy which b 
cnjalhed accord^ to the chaptera of Uh book, the 
ebapten dbensatng tha dldeieat regtoos treated. 
Beaose of thb arrangemest the book has added 
valse aa a handy refennea vofanne lo Its field. 

Sua Hatsv 


BOOKS RECEIVED 


Books r sc eKe d art acksewfedgtd in thh 6 eputomt. 
and sadi ack^wledgaent mast reganled at a tn&bnt 
rttsm for the cdortety of the teadar S al cc tfa cw wfD be 
ii*de for revWw tn the BUcrests of oor readen and a* tpaet 

Tax Duawoata awD TSsaxuR or poarcraai. Dxncn. 
By WiBtirop UonM Phetpa. J), U A, FA.CS, 

am Robert T IL Utbtlh. Spriagiield, a^ Baftl- 

mon, Uaryland Qtarlei C Thttoaa, iul 

1931 ^aaa Book or BamcanoT DiAaman. 
Edited by A. Waten, U D 'I^ctaAsr i m ca . 

Edited by lia L Ijkpiaa, B .Sc., il-D Oilcigo 'IheYear 
Book Pohtiiben, 1^ 931 
liCETDDi Atcamrr By *'BTWm Albert Noyet and W 
Albert Noy^ Jr Spdngficld, TIHoija, and BaUtnore. 
ilarykod Chwks C TbaiiM, 1931 
OxrtFKD ktamciL PcraucuTon. Hum to tax Yoowo 
PsAcmicatKa. By Q. Franch Smith. M.R.CJ. (EngJ 
UL.CP (Loisl) Leoden Oxford UnivcnlCyPreM, oja 
A Snnmi or Suaoicu. AnATowT By Aleiaoder 1^ 
ircOrtgDT, lEClLfEdlnJ, FJLC.S.(EBg) With a Fore- 
word by Sh naroid J StCea, K, FJL.aS.(EdIiU 
Kew kork WMain Wood and Cmipany 193s. 

L acr p aai o« M iu w raat aim Iktast Cuk, A Nxw 
ZaxiamCcarai. BtT F CnrkilLM a,lLD itJCJ* 
(Ed.) AnrkWad, wdHngtoa, Chducharch, Dunedin. 
New 7eaWnd OwCt S omem Dt WBUt Ltd, {ijs. 


A -Wwm OtaewaBue Scxodt By fi. Bmekt 
kLS.. FJtC.S. Nfw Ycrk WDIha Wood and 

^^Imzrxmx vc StwrAaDoox FxmxM xs Onrfcotooa. 
By Oartm Cotta. Ptrb. tlaiwcetClt, 9J1 
'ntx RsTiHif or Stxxzlity axo F xam jrr ta Wowxk. 
By Leo T Latx, A3., BB ILD >d ed. Chkago Lats 
FoDodadm, loja 

Lx ExcTow Ca m- d mjx] Sow awroTAm ru voa 
ABSQJtao-riaiwlALx avxc asAmarowr oc coucr ao 
rtanda. RlsuuaiiKirT-ortaATQtxxa. By Df.Edo(»nf 
Segapi PrUaca dn Doettnr Kofaet Scap ao lL Fade. 
Lat Edldm Vfga, eji. 

NocrrxAO TiAi-rf^ nx Fatmcooiz Cars m oci c a. 
I^dJiihed oader tha dlrectkw of A. Diwat, H. Coatasthl. 
O JrasmOOT J IJalawBWf, 0 hOgfaW- Teen* vl 
Daoum) ArraxsL OkwrcALPt L’Hcaocc ByJ klal 
■nwnAt- Pufe. 0 Dola 4 Cle, iMj. _ 

T FaacTum UxKnxa; r^ranprT ix Takta 
/xtin Qox. By Rang Park. G. IMa k Cfe, rniJ- 

Pama Rnaowo to •ax PiruirAXT Boerr Htto- 
Taauutut aan PAsasYWATBrttc Nexvoc* Sriru. By 
HarvQT Ctahlng S pi lngfl el d, .TTIInfgi, tod Bahhoorv 
hlazykadt Cbadet C, Tnomaa, rojt. 

Caar^BS za Ajocncaw Osrixmea. By Htrbtrt 
Tprfa^Stld, DHnob. 

_ 'DxonaA, 1013. 
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T\ Oieir momcrtpti' Skud uvl Fortitlci prcK&t a 
^ c o mp rthenstvc work on tbe ok of tod Lad oQ In 
the form of Ikdodol tn dU rpf>d« and thenm- ‘He 
tratBpartof the vorhisdmted to the epCktotton 
of hplckdol u a dltCDoctlc me<&aini rdatfrelf Qttk 
befnc cfren u to Itt action as a therapeatfe afcnL 
booh coDtalna foil and compreheasbra b 
ttncHoiis for the use of ffrfodof as an ad/onct to 
radWo^ la the czpVnmtko of rarfcms bodj cavl* 
tia. hlany excellent I^tntloai deobt typical 
Wiions as revaled by tids dfarnoctk ai^ Tbeln^ 
catkms for the oK of Bpiodol in the tnbarachnold 
space b the study of medallary cotnpreatloQS arc 


a EMcadeicu. h 
lardCiHn^ fn 




‘KS- 


cnsidcTtd b detail by the anthon and the adress 
oitldsms of the mrth^ are answered at kn|th. 

Ute anthon do not dalm that Gplodol h an all 
around nbstitnte for carefol rOotca] rrimbntWi ot 
for the ahtady known radblotkal coatixst mc£a 
bat they do dalm that U rtreali anoy cxrldes t*l 
tracts wtn bsetofon sot poa^iM to photo- 
graph ^ "«*««■ of the rnentfcn ray and that !t h 
the^ore an hnrahiabie adjnoct to cifrdi'sl csambs 
tloD b many atypical and obscsie cases. There h 
appended a etry cu mplet a bUdtotraphy which b 
gf r n |Hl^j to ths chaptos of tl^ book, the 
chaptm Acnsdog the ififfercnt legioos bmted 
Becaose of anangeoient the bo^ baa added 
walne aa a handy rrfntt t e Tobme b Its held. 

HuxHiTi*. 


BOOKS RECEIVED 


Books recdrcd an ac kiajslnb ed fat this department, 
sal each aekncndedcmcBt esoft tx retarded as a stdBclent 
ictum for the owr t ef r of the sender Sekctkiui wfD be 
msdeforintsB faithsateiettsof oorreadensalastpace 

Tex Ducatnen axs TaaaxMXXt or Pocnraai. D uiC Ta 
By ^Tnthrop Momn Phelps, Bi_ iLI^MA.. FA-CB, 
snd Robert I H. Uibrtk. Spdotnehl, Imnob, sad Balti' 
noet, Maiyund Qtailcs C. Thenas, les*- 
Twe 14^ \EAa Book os RjMxbxiaT Duoroao. 
Fiflted by Qadss A Wsten, hLD Tagaar xe rt aa . 
Editsd by Ira L Raphn, BBc., hLD Ckkafo "Hm Year 
Book PoUkhen, Itt., i m 
kloocEV Aicxnrr By WllSsm Albert hoyn and W 
Albeit hoytm. Jr. a pmttEt d, GUitob, aad Bshfenorc, 
Maiytsod. Charles C Tbmiasi 1931 
OxroiD MndAi. PcsucAtsQwa Bmi ro ax Yoinro 
PXAcmionK. By G Fcanoii M-R-CB. (Ent.) 

LJLCIP CLood.) I,rerifei. Oxford UiOTcaitT Press, lut. 

A STKxras or Sexoou. AjutokT By Atexander L» 
McGtmTLl^C^OBdlaL FJCCB-fEstd With a Foev- 
woed by Hr Harold J Stflea. RA-KTFJCCS.CEgnd 
hakodc. tVDBiJa tlood and Caarany iQJa 
Lxcruxxa cor klmwmxr asm Irceurt Caxt: A ICxw 
Z*XL43t» CocMX. ByT P Ceekm. ILC, ILDl, iLF CP 
CEdJ Aaciiind, Wefflnttm, Chri stenwrek, Iknediii. 
haZeslsodi CoolU SobotCo ^tHUe Ltd., 193s. 


A Sacomti OmorArDSc Stsuui. By 
U2 u,FJLCS. SaYoek. WIDka Wood sad Comiaay 

^i ^i s i i i r* PC SncsAanicx Pttrm n Ctrfctaoeai. 

By Oas^ Cotie. Puis MssKSict Os, iqjX 

Thi RscTTu or Snsjurr axd Fanurr i* Woert 
By Leo T LaJa, A.B iLD sd s«L cadcsta. LsH 


Lx Rr e ms Cswclsxnx] Scot aJOUTAiiffl* rsa tni 
sxscasixo-xtirdAix sac sasnwam ^ 

ydxixlx. RiscizAis roar-owtsAToatis. By Dr Edjmn 
prtiacs da Doctewr Robert So u p sair Pti«- 
Les bdiUoos % ffs, lots. 

Nootiao Tajurf ^ n Ttiwpuxat Ctr^tac^ 

PidlklMd aidcT the Andka o! A Bsnet, B- Co«sBdM 

O Jowaney J kUkKmet, C k Mnl ac. Tm 
C uxoax AntaxQ. Ctotti. w iwsax. ByJ U** 
soenist. Paris G. A C3e, iMJ- _ t_,.. 

FaacTCxia bxi kTewarv 

e r viujui . By Reni Stom- Paris. G Dtin ROsGSM 
Panxs RnAmQ lO ax PiTCirtat B nn 
asuJtui AJO) PAXAirtrsariw: Narocs 5at»_j7 
Harrey r„.MnT. Sprio^Ud. I lQ n rfs . sod Bshlmwe. 
iUn^aaiL ChsrUcTbDeasa,i93*. 

CaAj>aaf a Awxsesw Ossaixn. BT 
■nwBS, iLD 3priD*6eld, IDaris, snd Bsld»««e. Msiy- 
tasd Omrics C Tkonsi. 1933. 
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In the carl> di>*5 of the War I was visiting 
Sir Robert ^oncs, of Luerpoo! uhen the 
Liisitania am\td from Nen \ ork v,nth John B 
Murphj on board In the afternoon he came 
to MSit Sir Robert, and there I met him for 
the first time Jones the acknowledged master 
of orthopedic 5urgcr> was at work ^^an> of 
yon know him and place him as wt do as a 
superman who has the secret of perpetual 
^•outh The first operation on the list was for 
the correction of a malumted Pott s fracture 
the second was bone grafting for an unumted 
fracture of the leg I can still see Murph> 
keen and intent watching e\cr\ mo\cmcnt 
c\‘cr\ detail The eases he was o!i<er\Tiig were 
after his own heart He had wntten rcpca(cdl\ 
on unumted and malumted fractures m the 
region of the ankle in the sphere of bone 
grafting he was at his best I waited for him 
to speak I expected to hear something of the 
methods he himself had advocated but he 
onlj ga\*c ex|>ression to his unbounded ad 
ndration for the opcraliN*e <!cxtcnts of another 
man Here was a generous personality quick 
to appreoate and quick to acknowledge per 
fectwn when he saw it In plain language 
iluqih\ had the instincts of a great gcnUc- 
man 

From Li\-crpool we iraNelcd together to 
Leeds He was commumcalivc and talked 
frccl> It was an experience which I can nc\-cr 
forget He was familiar with and was m 
terested in the work of m\ colleagues In 
Ireland He in%atcd me as his guest to Chi 
cago, an mvatation which alas In W ar time 
I was unable to accept 

At Leeds we saw Lord MojTiihan perform 
an intestinal anastomosis Some pardonable 
egoUarn might have been expected from such 
on onlooker as Murphj possessed as he was 
of an unnvalcd knowledge m this branch of 
surgery Once agam with all smeentj he 
played the part of the appnxiativc adrmrer 
fie whispered to me that he ivould have 
tra\’cled all the waj from Amenca to be a 
witness to the operation which he had just 
seen performed 

J^Iurphy^s unstmted recognition of the work 
of others v ould alone ha\ e secured him a high 
place in the esteem and affection of the pro- 
fession m every land 


It would not be a true picture, if ^lurphv 
was portraved as i man surrounded bv surgi 
cal intellectuals worshipping nt the shrine of 
hts dime in Chicago If this were *o he would 
rank above human mortals He had his 
critics, he had his enemies There were lho<c 
to whom Ldmund Burke' alluded (wntlng 
when he was i8 >cars of age) as "men who 
look wjth an envious oc on talents ihev can 
never hope to equal and arc willing to bnng 
cvcnlhing to their own level ’ Murphv ex 
pcncnccd some of this cnv\ and opposition 
U is in the nature of things and it can be 
undcrstcKxl 

It is perhaps a pardonable conceit to couple 
Murphv 8 name vnth those who arc asso- 
aati^ with the mal mg of the hislorv of Irish 
mcdianc TTicre is a long line of ancestors 
but after a cursor) glance at the anacnls it 
will be more prolitablc to pass over the inter 
veningeentunesand concentrate attention on 
Murph) 8 immediate predecessors and con 
(empornnes 

Lixiking back to the > car 37 ad almost 
two thousand )Tars ago we find that the 
King of Ulster was wounded m the head b\ a 
missile and was attended b\ the great physi 
aan Fingcn "Fingcn knew from the fumes 
which rose from a house how manj wure ill 
in the house, and cvxr> disease which pre 
v'nilcd in the house TTils must be true, for 
it is rcconlcd in the Book of Leinster The 
wounded king was stitched with threads of 
gold because the colour of his hair was the 
same as gold ’ These were the davs when 
Cd»us (about 30 \ D ) spoke of sutures bga 
lures and the dressing of wounds 

Almost eighteen hundred jears after Fin 
gen we had in Dublin such figures as Abraham 
Colies Domimck Comgan and R J Graves 
Abraham Codes goes down to postent) for 
his accurate descnption of the fracture which 
bears his name It was published m the 
EdtnburgJi Uedtcal and Surgical Journal m 
1814 He had, of course, none of the ad 
v'antages of radio^phv he never saw the 
fracture dunng disscctfon And vet from 
chmeal observation, m fifteen hundred and 
twenty-eight words, he gave on ongmal and 

. m* Cwmp»dra« nd erf Barit. Br 
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accurtte dcfafption of a complci injury Sub- 
lequent invatjgatfon found hi 5 obsanmtiom 
to be almost faultfcss. Hus artfde, togetJber 
with the accounta of Colics law and CoHes 
fasda win be referred to while literature re- 
mains. 

When Btud>’ing medlane in Edmburgh 
CoHes refused to associate with other Insh 
men on the ground that all people it 
a rule to fight and qoarrd with their own 
countrymen rather than with any other In 
this respect he did his countrymen an In 
iuscfce They are not fastidious in the maiJag 
of such a cbmee 

Cohea was a man of considerable phyiicai 
strength and determination On one occasion 
he walhed from London to Edinburgh a dis- 
tance of fonr hundred miles. He earned leas 
than nine pounds the year be started practice 
m Dublin but like bfurphy be sprang for 
ward and he was elected presidwt of the 
CcJlege of Surgeons m iSos when he was 
twenty-eight 

In year Sir Dominick Corrigan 

was bom. When thirt> yean of age CorHgan 
placed hii permanent mark on the bistoiy of 
medicine by his desaiptkin of Toadequacy 
of the Aortic Vai\'ea. The water hanuncr 
pulse and Cotxigan s pmlse are accepted as 
synonymous terms. Comgan had this in com- 
mon ^th Murphy — he was the Inventor of a 
button — the two buttons were designed for 
\rry different purposes, Corrigan ■ button 
was used to fire all and nmdiy at a time when 
ajunterirritation was the order of the day 
Sometimes it Is used In Dublm even now as an 
alternative to diathermy and I have teen 
gratifying results. 

The Immortal Graves was five years the 
senior of Corrigan and still more distinguished 
as a rltnirwl pbysidan in tha eyes of those 
most competent to Judge. But as a practi 
tiocer Grave* did not fmd the same favor In 
the public eye. The story Is fold Itow when 
a passenger on board a brig bound from Genoa 
to Sicily m mountainems sees, he amaabed a 
boat with an are to prevent the abandontDent 
of the ship by a temfied cr ew He repaired 
the leak in the valves of the foundering ship 
with leather from his boots and took personal 
charge of the navigation 


I have purposdv mentioned the nurrMf of 
two great ph^cians and I will mention 
others, for medicine cannot be divorced from 
fuigeiy They and their various handmaids 
are mterdependent without the one the other 
must totter tod faB. 

Graves as a manner ronindi us of the lines 
written by an author not free from bits 

CKC physician likt a tailUr piles 
Tie paiseni ItHKrs and by tmies dies 
Bta tire physicians Idee a pair ef ears 

VPaJl Urn mart smjily io tie Slyfian shorts 
IWthin my own mcxnorj In Dublm there 
were some outstanding figures in the surgictl 
pioJeaaion They have crossed the nver and 
are walling on t^ other bank to answer thar 
names to the nil caff of the selected few 
Among them was Richard Butcher, UTIlitm 
ftTieder (the wntCTS father) WTUiam Stokes, 
Henry Swansv Edward Bennett John He 
ArtDe and Edward Taydor 

was bom is i8rp his father was 
an admiral one of his brotlm was a bishop. 
His nepbewi were outstanding pohtiaans In 
tbe British House of Commons In recent times. 
He died in 1691 leaving all his surmcal manu 
sedpts and private papers his Mbraiy Ms 
InsbiimeDts and other amdea which be paired 
asa I^cy to my father 
Butcher was surgeon to ilerc£r*s Hospital,' 
to which I have bw attached for 38 years. 
I remember him attending me as a child for 
a broken aim sustained in a itru^e with a 
nune for the possession of a toy The records 
of his surgical work in this hospital occupy 
many volames. His manuscript notes in lay 
potaesaioD prove tbe metienJons care with 
which each surgical pcoblem was approached 
They are a record of Indefatigihle industry 
and of profound surgical lairrwm. IjUer 1 
will TTw-ntion some of the cases which recently 
have been dealt with under the same roof 
He was an honorary’ fdlow of tbe College of 
Pfayafoans of Philaddphia. He was a man 
possessed of some vanity and of great urns' 
rtilar strength. TJte Samson, his hsir was 
Tnng unH hung iu carefuDy tended cmis over 
hu neck and tbouhieia. His blcq^s, revealed 
Tb P^ta RmuU b cU af bek B»iU M plnrW TW 
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to onlooVcrs when he ^os operating ■p.-as the 
admimtion of medical students A plaster 
cast of an arm, t>'pif>nng perfection in dc 
\clopmcnt IS to bo scon in the anatomical 
department of Tnnit\ College t,cgendhasit 
that U IS the arm of Tlulchcr In America 
and In the medical schools of I uropc he is 
best Lnown as the inscnlor of Ilutchcr s saw 

Some follcno Utlcrz, others jollov hrd 
And some Jiud happiness tn If ar s alarm 
Bnl he upholds {he gforv of the saic 
And d^elds Ins .reapon \m(h (Uantc arm 

He kept a book (in m> pijsscsaon) of new 
paper cuttings The complimentary references 
to himself arc dfligcntlj underlined 
An Irish newspaper dated December 1874 
relates how two of the uncst athletes in U ash 
ington were members of the medical profes- 
sion, “One of them sa>s the article ‘lifts 
1,000 pounds with his hands and puls up a 
dumb-bell of 130 pounds The other is 
said to be the strongest man lo W ashlngton 
for his sue He lilts 400 pounds inth one 
hand and suspends 63 pounds at arm’s length 
on his little finger L ndcrncalh this pasted 
b paragraph Is written in Dutchcr s handn*nt 
mg— “1 Imtc done the some and greater 
feats ” 

In July, 1838 when ig years of age he was 
studying in London He concciv eil the idea of 
getting over the roofs of the neighboring 
bouses on to the back of the hon which sur 
mounts Northumberland House Gate in the 
Strand Wfth the help of a rope he succeeded- 
“I havx placed the picture of Northumberland 
House m the book ’ says Butcher ^because I 
performed a great feat on it ' 

I have accused Butcher of v'amty but if 
time vs-crc of no consequence, I could from 
volumiiKms documents ihow that this human 
frailty was entirely overshadowed by a dispo- 
sition of simpUaty intenmn^cd with under 
standing and remarkable professional skUL 
In ab^t the year 1871, two policemen were 
shot in the streets of Dublm One was at 
tended by Butcher m Merccris Hosptal and 
recovered The other, a man called Talbot, 
was operated upon by Stokes and died The 
two results were contrasted m newspaper ar 
tides It was pubhdy suggested that Talbot 


WHS not killed by the bullet but had succumbed 
to Indifferent lurgcrv '^Vc defv v*ou m\ 
lords and gentlemen of the jury " says one 
paper “m presence of facts so emphatic, and a 
contrast so Instrucllvx, to declare otherwise 
than that Talbot did not die of the bullet but 
of the probe, knife, and forceps ” The prisoner 
in the dock was acquitted 
Apparently there isms no control over news 
paper comments in those days The medical 
student and his fnends did not heal matters 
bv the publication of verses of which the fol 
lowing arc a couple if hncs '^\Tio killed Tal 
bot?” “I ’ said Bill Stokes, "isilh me prods 
and me pokes I killed him — all but" Stokes 
was unfairly^ treated by the press and by the 
public in this matter Hcwasasurgconofhigh 
repute a fine speaker and by his writings 
added his share to the knowledge of the day 
Stokes the great Dublm phy-riaan, was the 
father of the surgeon to whom reference has 

i ust been made A bfe long (nend of Graves 
ic became famous m Dublin and abroad for 
his contribution on the value of the stetho 
scope, and his description of what is known as 
the Stokes-Adams syndrome, and Cheyne 
Stokes respiration John Cheyme’s account of 
this type of respiration was published In the 
i 7 u 6 /in Hospital Reports 1818 The dcscnpi- 
Uon was clarified and exemplified by \VUllain 
Stokes m the Dublm Quarterh Journal in 1846 
Hippocrates described the exact same type of 
respiration when he was picturing the condi 
tion, so often alluded to In modem raediaoe as 
the "lyTihoid state 

Swanzy was on oculist of high international 
standing Bennett lectured In surgerv In 
Tnnity College, he was probably the greatest 
authonty on the subject of fractures belonging 
to the old school Bennett's fracture of the 
metacarpal bone of the thumb was described 
in the Dublin Journal of iledteal Science in 
1882, with the same accuracy aa CoUes de 
scribed fracture of the radius a generation be- 
fore Later, I will mention his discovery m 
connection with congenital laryngocde. 

McArtfle (a fnend of Murphy’s and to 
whom Murphy alluded when speaking to me 
of Ireland) has only recently left us- His earlv 
writings trUer alia on the surgerv of the stora 

'ixfuy qT Gmce. R, W LtrlijiCn—, Qxfcrd CWrfti* Pro*. PJ 
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ach ftamp him m a man m the front rank of 
haa time. 

It seemj but 7oterda> since E H Tajior 
wnting Ms booL. on operative surgerj and 
appbed anatom) He di^ in hia prune after 
senHng as president of the College of Surgeons. 

Finally came my otm father He was 
Butchers favorite pupIL They were dose and 
intimate friends. He was known b) medical 
student* as the Batcher s boj In 1883 (the 
Centenary jxar) he became president of the 
College of burgeons. He died at the age of 55 
in 1897 In 18S6 he described a case of dflala 
uon of the pharym cured b) phar\Tigotomy 
the tmt case of its kmd on record I have m 
mv possession the sectioni of skulls m the re 
gion of the temporal bone on which he based 
an onginal deacuptlon of on operation for 
mastoid and tympanic disease in 1883 The 
immean Joarnal of the Medical 5 ofBce» de 
scribed the paper as admirable Recent wnier* 
hs^’e adxTKat^ the adoption of the operarion 
which he designed In an address endUed 
'\Miat ha* So^ty Gamed by the P rogre sa of 
Modem Surger>r' almost jo yean ago he 
speaks with famHurity of mtuasuscepdon 
p)'lo^ectom^ renal c)'Sts and aneur>*sQ and 
of surgery generally as a far grander and 
nobler saence than was that of forroer j'eara. 
He denounced Liitensm as It was practised at 
this tune He ridiculed the carbolic spray and 
the special layers and the particular prepara 
tion of the gaure but bo was an early cDn\’ert 
to antiseptic surgery which ho claimed was en 
tire!) diderent from listensm. He said that 
those who imagined that they could wash the 
aU of ger m s by means of a spray and keep 
them from a wound by gause and protective 
were living in dartnets. Surgical aeanlmess. 
he declared was the keynote of success. He 
was an advocate of aseptic surgery before the 
imm ortal Lajter had seen so far In these 
matters he saw eye to ej'C with Ljuraon Tait- 

TjLc his great master Batcher be was * 
man of powerful phyaiqtW- He was champion 
Lght weight boier as a j^oung mao when be 
sowed m the armj He msrra^ a first cousin 
of George Bernard Shaw 

In i88s a land agent was shot in BelmuBet, 
an out of the way village In the I\ est of Ire 
land 4D miles from the nearest railway itaUon. 


The Government at Dublin Castle, under the 
direction of Mr Burke the chief sccretaiy 
took raspojisibUity for the shooting of Carter 
as proper police protection had been n^ected. 
Mj father was sent to BelmulJet on behalf of 
the Government to give surgical assutance to 
the wounded man In these old dsjs of primi- 
tive trains and outside jaunting cars, each 
journey took almost a day and a half to com- 
plete Several visits were paid and a leg wu 
amputated in i6 BecondsI ^^litlcal feding was 
running high the surgeon found it ne cessa ry 
to carry a reiulver and to be protected by 
police. He charged his acojunt to the Govern- 
ment at 135 guineas a visit b> previous tr 
rangement The total bill amounted to 
£i 147180 including 50 guineas for the 
operation ThcGoveniiiiesitrepudlttedUah 3 - 
ity and there was an action at law During the 
evidence Butcher swore as an espert that if 
he had been einpio>td be would have doubled 
the fees. 

In those da>^ there was not the fraternal 
feeling which rules now between the sargcooi 
of one atv and those of another niere was 
considerable rivali) between the surgeons of 
London and 0/ Dublin. When reference was 
made by Counsel for the Crown to the more 
moderate charges of first daw London sur 
geons Butcher full of fight, debghted the 
Insh Jury by soggesting that such men did 
not enst The case was withdrawn after a 
graceful statement by the attorney general and 
the fees were paid m fuR 

In menponlng some of those who did credit 
to the Irish school of mcdJcme, I have not lost 
sight of Murphy It was the environment of 
the ever progressive Amenca which brought 
this surgical colossus to the heights he at 
tamed. The lesser but atill great schievements 
of ha kinsmen In Ireland ma) bo attributed 
in a measure to tbe fact that the same blood 
flowed through the veins of alL 

la an address by Dr IV R Belt of London, 
entitled Cho by the Bedside, dedicated to 
Sir Humphrey RoUcston 'because he liked 
it,” It is pointed out that the elaborate edifice 
of modern mcdidDC has not epnmg up from 
the ground a mushroom in the night. Each 
generation has put ft* hand to the task, has 
tmled aiid labomi to complete its supeiatruc 
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the centuries 

More bnchs and more floors Tvfll be added 
b} future Murphj's throughout the \cars and 
centuries that arc to come 

The exploration goes on fhe explorers 
^v-ondcr as of old what comes next and what 
part the) arc to pla) In their (Ireams thc> 
see Valhalla The spints of their surgical fore- 
fathers arc beckoning them to the land aherc 
dreams come true The work u-fll continue 
when we ha\*c shuffled off this mortal coil 

And only tlit ^(Q5tfr shall pratsf us and only 
the Zl aster shall blame 

And no one shall uork for mone\ and no one 
shall uvrk Jor Jaine 

But each Jor Ihejtn oj the uvrking and each 
in his separate star 

Shall drenr the thing as hr sees it for the God 
of Things as the\ are 

Those who ha\e paid homage to Murph) at 
these great assemblies in past >ear8 ha\c 
alluded speaficalh to some branch of his 
work, and some ha\‘c recorded their own ex 
pcnences in surgen in order to emphasue their 
indebtedness to his teaching 

The scope of Murph) s wnting^ is so mdc 
that each successive speaker has been able to 
find a path which covxrs new ground B\ re 
femng to Individual and detached eases 1 will 
endeavor In some small measure to follow this 
precedent 

I must confess that it Is difficult to obtain 
the end results of an) large senes m Ireland 
In the first place, we havx a muUipbaty of 
small hospitals m Dublin each compictcl) dc 
tached from the other In the second place, 
our Cache temperament is such that patients 
consider it is ungenerous to admit of an) suf 
fering whatever, when inquir> is made for the 
purpose of statistics to be published abroad 

Some years ago I wrote to a country practi 
tioner to ascertain the end results of eases of 
gastrectomy I explained to him that the in 
formation was needed to compare the results 
from Dublin, with those of other countries, at 
an ftnnttq] meeting of the British Medical 
Assoaatlon His reply dictated more by 
patriotism accuracy indicated that the 
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patients were well in cvxr) respect nben last 
he saw them but tliat in some m)'Blcnous 
manner the) had disappeared one b) one from 
thcdjstnct lie added that as the counlr) was 
disturbed the) must have been shot, "or died 
from other natural causes ” 

SURCERt or Tin BLOOD \XS5ELS 
Pupils in the Hunterian School shared in the 
enthusiasm of their teachers and the surger) 
of the blood \Tsscls became a favontc subject 
of research and of practice during the opening 
)cars of the last centurj ‘ 

The teaching of John Hunter was earned 
acro^A the Atlantic bs \\ right Post to New 
\ork b\ Ph)svck to Philailtlphia, b\ Gibson 
to Baltimore and b\ Warren to Boston One 
surgeon alone — \'nlcntinL Mott ligatuml the 
common carotid fort) three times the external 
carotid once the first part of the subclavian 
once and the thinl part of the subclaWan four 
times It isnomaltcrofsurpnsc sa)5D'Arc) 
Power that the tradition of the surgerj of the 
blood vessels IS stronger in the United States 
than it IS in this countr> Professor Rudolph 
Matos has nob)\ maintained the tradition at 
New Orleans b\ his reparative treatment of 
aneurism which is bas^ upon experimental 
surger) in the true Hunterian spirit 
Murph) was ot home in the realm of vtiscu 
lar surger) In the year 1896, he performed 
the first recorded end to-end suture of a 
divided artery His description of how he 
opproacbed a false aneurism of the axillar) 
artery by division of the clavicle and ligature 
of the subclavian artery is a noteworthy con 
tnbutlon to his surgical records 
He paints a dramatic picture of a ease of 
aneurism of the internal carotid ortcr) mis- 
taken for a tonsillar abscess Listen to him 
speaking "First a few clots of blood slowl) 
wriggled their way out, and a little faster a 
few more Then came the rush of the artenal 
current wath the full force of the spurting 
carotid The patient strangling in Im own 
blood struggled widel), and his fnend ran 
awa) in a panic, on abject deserter Before 
Dr Lee could gam control of the patient the 
latter had bled to death and the office was like 

?TP»« Wmrf WiWin, cuttrt tQi 
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a shambles from the strng^e. Then 
the mentJOii of Umteeti diflerent fomu of 
treatment for aneurism and finahv the state- 
ment that no snrgeon should start the acti\x 
practice of surjeiy unt2 he ha* done a con 
dderable ainount of eipenmental work on the 
artene* and \'eins of dogs. After complimen- 
tan rtfertneea to the operation of Zlatas be 
condade* an mteresting discourac with the re- 
marks ^e Americans are httlelndmed to be 
Chaminisla. ^\ e are pretty apt to take what 
u good where we find it and If we owe a great 
debt to foreign mcdidne. It is because we ha\x 
had the breadth of vision iTiH unUased minds 
necesaar\ to protit from It 

Ljgature oj the tnaorntnak artery for ngH 
sutxlanan aneimsm In ila> last I Ugatnml 
the Innominate artery for aneurism of the sub- 
cla\Tan artery m\'Qi\mg the first and second 
stage The patient was wounded In 1915 
pieces of shrapnel were shown b> \ rays, scat 
tered in the region of the right shoulder joint, 
and portion of a bullet co^d be felt to the 
right of the suprasternal notch under the In 
sertUD of the sternomastoid muscle. TbewaU 
of tl^ artery was appaienth Injured but the 
aneurism did not beirome eiident unt2 19)6 
13 years after the WTmnd It steadHi bereased 
in me until the swdllng above the dancle 
reached the sue of a duck s egg The right re- 
current lanugeal ncr\T was parslyred. The 
radial pulse wu not affected the blood pres- 
sure was the same on both sides. The \ ra« 
demonstrated some caldficatioQ within the 
sac The ^ aasc-rmann reaction was negative. 

In some respects this tumor was not tj^cal 
of aneurism there was no bruit expansife pul- 
sation could not be detected tb^ was no 
tfifferencB In the carotid or radial pulses when 
compared with those of the other side. 

An operation was designed to Dgature the 
subcLa\aan irtcn behind the scalenus antlcus 
musde at the commencement of the second 
stage. The middle portion of the davlde was 
turned downward on the cheat with its ^ 
tori] attachments. The aneurism was Wd 
bare and the bullet was removed. The external 
and internal pigular \-eln5 were found ob- 
structed and distended. The sapradaNicular 
and tranii’cnahs colh arteries sprea d trans- 
versely across the upper portion of the tumor 


The scalenus antkus musde had disappeared 
and the phrenic nerve was not located It was 
soon seen that the see ettended to the bifuica 
tion of the innominate artery and that Hgatm 
of the subclaMan vessel was impossibit It 
was ob^’»ou3 that without further rtmoixl of 
bone the innominate artery could not be ex 
posed behind the ste^»da^iallar artlcnlatko 
Without the rough handimy of the anemism, 
which had led to disaster In many recorded 
cases. \Mth cMscl and mallet, the Inner end of 
the davide together with the right half of the 
manubrium sterni (leaving the sternodavicn 
lar Joint intact) were separated and retracted 
upward and to the left. The Innominate ar 
tery was now visaalked m its entire length. 
Thc Innominate veins were not Seen thefJcu 
ra caused no embarrassment, the nerves re- 
mained bidden. 

Two ligatures of No 3 chrondmed catgut 
were passed around the artery distal to the 
thyroidea Ima branch. They were gridaaflv 
tightened care being taken not to cut thioogh 
the Inner coats of the ^'es»eL Pulsation at ooce 
in the aneurism and the radial pulse 
(Appeared. Prcrdmal to the Ugatura each 
pulsatkm appeared like a sledge-hammer blow 
iqfKra the occluded portion- It looked as if the 
assault could not be resisted For this reason, 
an adrfitional single ligature of catgut was 
pbced around the artery near its on^ from 
the aorta. The th>TDtdea ima was ugatnied 
with fine silk- The divided portiocs of the 
sternum awH davide were replaced in posftioo 
and held by catgut pas^d through drm boles. 
Recm-ery was uneventful but for some down 
ward (fisplacement of tbc divided portion of 
the davi^* In 3 days the radial pulse reap- 
peared and within a week It was full and 
rynchronoui with the pulse on the opposite 

iWc. 

The experience of this case suggests that 
ligature of the Innominate artery Is not a 
Sficolt operation provided the oid inadequate 
methods of approach are abandoned Si 
weeks after liCTtura some slight pulsatwn 
oouM be f dl in the aneunsm, but otbtiwlse the 
core appeared complete. 
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Up to and including the jxar 19:2, accord 
mg to Ballancc, there had been 57 ligatures of 
the innominate arter> with 19 reco\tnes * 

A ease of ligature of the Innominate artery 
was exhibited bj Mr Coppingcr of the Mater 
Hospital, Dublin at the S^on of Surgerj of 
the Ro^Til Academ> of Medldne m Ireland, on 
February 24 1893 The record states that this 
was the 6rst successful ease of ligature of the 
innominate artcr> ewr exhibited at any 
medical 5oact> in Europe 
The Ideal operation for subclavdan aneurism 
IS exasion of the sac after proximal and distal 
ligature This has been successful!) performed 
b) Mo)'nlhan * bj Hoisted * who rcmo\*cd 
with the aneunsra a portion of the subcla\no- 
aiUlary N’eln and oIm b) Bralthwalte* The 
possibilit) of ligaturing either the first or 
second portion of the artery Is a condition pre- 
cedent to excision Both portions were In 
volved in the sac in the case I have just 
mentioned 

In a \*olume‘ on the works of Colles b) 
Robert McDonnell, who was president of the 
Royal College of Surgeons in Ireland in 1877, 
the operation of tying the subda\nan arter) Is 
admirably desenbed CoUes attempted more 
than once to ligature the first stage of the or 
tcT), a far more difficult procedure than bga 
tlon of the umominatc. He thought that Uga 
ture of the first stage on the left side was 
almost an impos^fUt) , but A K- Henry* has 
shown that this operation is grcatl) simphfied 
by an approach from behind 

Thoracic aneurism treated by vtnng Some 
)’ears ago (1928) an ex soldier was admitted 
to hospital with an aneurism protrudmg 
through the chest wall to the right of the 
sternum below the cla\ncle It appeared on 
the pomt of rupture The heart and aortic 
arch were shown m the \ ray films to be great 
ly enlarged It was thought that rupture might 
bedelaj^by consohdation if a wisp of Colt's 
wire was Introduced A month later the end of 
the wiro at the point where the wires arc 
joined, became superficial and later ulcerated 

BrtLj Sitff b.*** 
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through the skin The junction was nipped 
with phers and all the strands of wire were re 
mo\-^ from the aneurism Three months 
after operation the patient died from gradual 
leakage mto the mediastinum and pleural 
? No postmortem was obtained ' 
AMominai aortic aneurism America holds 
the world s record for thornac aneurism 
treated b) wiring and clectrol)'sis Colt states 
that Dublin holds the record for abdominal 
aneurism treated b> wiring alone ‘ In August 
1910, a patient with a large abdominal aneur 
ism in the region of the ccellac axis was treated 
in Mercer's Hospital b) the mtroduction of a 
cage of Colt’s wires (150 inches) Into the sac. 
He died suddenl) on March 31, 1928, approxi 
raatel) i8 years after operation The doctor in 
attendance reported that there was no ab- 
normniit) of pulse or temperature or signs of 
internal haunorrhage when he saw him jxut 
before death, but no postmortem wasobtalned 
In a second similar case, a wisp of 105 
inches of wire was introduced mto sac of 

TImm t oact cn doenhed bjr Uod pvaMcnol tlM Dlrtctar C«*- 
cnl ei rin^»i 

Btli J Sort xlB. itt 


SURGERl G\'\'ECOLOG\ OBSTETRICS 


3 « 



Flf 1 R G DouLcr d Dabfaa, $t«- Pmiiat 
EaytJ CoOm d d IfHiad. S6* Tbew 

ton bon Um ta«ciipike V S>v— Batcbn 
voaUft tboQ bxTt iby pumd 

tlK aneunim. Wter operaiKm tbc m*n ns 
passed os sound for service dunag the W ar as 
a stoker on a patrol trau-Icr in iJtw ’Naval Re- 
serve He dirf of leakage from a secondarr 
dOatatJon of the aorta bcioa- the aneurism 
while thus serving, 4 yean and 8 nxiaths after 
operation \t postroortem eraminatwn the 
aneurism was found completely consolidated 
It was about the of a full time fetal bead. 
Thcjwirci had expanded uniformly The 
ipeciDieri is preserved in the Surgkal ^luseum 
of Tnniu College ’ 

1 SID lodebted to Snreroa tL t- Rlnf Frclx. 
RA for tbe following ootei oo postmortrm a 
sjoinittoiL Cue a. 

‘TTie patient, sfied 37 a itolcr R.NJL 00 one 
of tl>e patrol tisvlera, na admicted iflto the Nsral 
Iloipful on Mueb ij 1916. He oompUioed of 
Tpnritiat and sewe tboodn^ pain in the riflit 
lambar rr^n tunulatiof resal cofk. Tbeie vw 
tenderiKst in tbe te^n of tbe apceodix and pain 
00 deep In^Dfntkn. H« wu rreaticf fiedr uid la 
a state of coUapse Tbere wu a tarce polaatuis 
tamonr vhicli pnctkall occupied the of hit 

» 7 *47 



FIs. *. CirUoB d Bouier prm ttferwea. Note 
tbe <tat «f anna d tbr orloonirt I ctAc, 1 <a«rd, I 
oasqnand. 

enfeutjrlc i tyloa, appamilr an avurum of tbc 
sDoommal aorta Hd ten para ture wu 0 F pciM 
lao. full asd rrs<dar nttolJc ^ircaaare jSo mn . 
dlastolk y u r a a nr e lao rma. nxine'aboved a 

beavy dlepodt or oratea and a tnee of albumin. 
There «aa an erceOcnl scar to the Wt of the nud- 
Uoe 3 Inches km|: the rcsolt of opera tloo fire \ ears 
a^ K *>-ilollc bruft could be beard or-er the rreD- 
1]^ propagated ah over the abdomen and don both 
femoral aitcTlcs. There na a marled ifiastobc sound 
lo the mitral area and a rer\ acccstualed seco»l 
sound in the aorta ^even dars after TdmTftW be 
d»d- The ssrelllnf continued to puUate kmf tiler 
reapfratiDns bad ceased. 

"At the antopar It wu found that there sru a 
«™n kah. the butDofThajm penetrated betaeec tbe 
larm cf tbe mesenterr separated them 
apart, and surrounded a lai;e portion of tbe tnuQ 
intestine The rlidit lidner irat poshed fomrd. 
Both Udnms and spleen were normal bi dee, tbe 
if^t UdseT- faarlsx tnah mapul ar patdies on the 
snrtace. Tbe heart *»s mo<i enlirped. \ouforthe 
aneurism, 1 sm cot cra mia tlnf when 1 sav that 
the clot farmed b it is as baxd as a rock, the 
aneurism Itself Is shout the sue of a hill term Icrtos 
bead. It appears to me at if there b a secondare 
rfibUtioD of tbe aorta beknr tbe main swelBnc atd 
that b vbere the trouble arose 
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FIb 4 NorthufnljwUi>J IIou« Stnuid, I^nndocL naicbf r. tn Jnljr i docribc* 
boir u^ff pffCkxrt drcuToiuncti be *iirtttdfTl. with I be aid of • rope Ib dlmJJrt* 
on (be back nf the lion 


I am also lodebled to Surseon King FreU for 
the apedmen which U niuilrated Iq Fig i and for 
the \ n> photograph iboiring the irire in rtln 

>) 

The abdominal aorta waa first ligattxl b> Sir 
Astley Cooper In 12 cases recorded subsc 
quently, the mortality was 100 per cent 
Ne\'erthdes3 ligature below the renal \es5cls 
has been follo^^ b> success Rrookes* dc 
scribed and Illustrated a case in which the 
patient died of intestinal obstruction 3 months 
after successful ligation The prognosis of 
abdominal aneurism \nthout operation is un 
fa\’orable The duration of the condition is 
said to vary from 3 months to 3 years. 

Ancunsm of the popliteal arterv lion the 
more modem conception of the surgery of the 
blood vessels comes to our assistance may be 
illustrated by a case of popliteal aneurism in n 
man aged 62 years The ancunsm was the re 
suit of a slight injury and had reached the sixc 
of a cocoanut It bad extended upward from 
the pophtcal space to the opemng m the ad 
ductormagnus The patient was a bad surgical 
nsk. He was fat and short necked His heart 
was fibrillsting his syatohe blood pressure was 
220 his pulse rate 140 His foot was cold and 

J Aim. il Am iuB. 


gangrene was impending The old operation of 
ligature of the femoral ortcr> would almost 
certainly have been followed bv gangrene An 
extensive operation on the sac or amputation 
In all probabilily w ould have been followed b\ 
death A complete cure with restoration of the 
arculallon m the limb followed resection of 1 
inch of the artery in Hunter j canal and bga 
tlon of the femoral vein * 

Resection of the artery is a radical form of 
sympathectomy and in this case produced in 
creased heat and blushing of the foot The 
sheath of the artery above and below the 
ligatures was injected WTth alcohol os rccom 
mendet! by Sampson Handley to ensure 
against transitory vasoconstnction 
The advisability of ligaturing both artery 
and vein or the vein alone, v\hcn there 15 a 
dangerous diminution of the blood supplv to a 
limb has only been recognized since the War 
This recognition, reinforced by a better under 
standing of the surgery of the sympathetic 
nerves has saved many limbs in recent years 

THE SYMPAnurriC NERVOUS SV'STEil 
The assaults brought about by an unbal 
anced sympathetic nervous sy'stem have been 

ilad. Am P- 
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6 . Subda\'UB urnmoi ihowiaf ti}« bullet vxl 
x^itn la lh« toe. 


ud fourth ayrapathetlc were dudded tod 

the irea eJetrta of loose co[ine<ti%‘e tlssae The 
Inferior rooenteric trtcT> netf lu origin w»» riml 
Urij’ denuded but no tTrv definite gtnglla were 
found- The operation wai rer>dered more dllTicuU 



Fig a. Thortac tueuiliin from which wire* were ir 
toored a month after introductiocL 



Hg. 7 Ligation of the I nuoml Dale art erj Tbeoperalion 
waa pbnord at hnt for ligature of the •atxHav'ian artery 
bat waamodiT)^ later to l^tareof the iDiwourule artery 
1 Tranax-enalli rolli H dtmal Jugular vnn C aupra 
Kanubr D poflloQ of ftrmum and davide retracted. 
F Inoomlnale artery Inet ehows ligatarra prodmal and 
distal to the thyrokfea Ima branch 

bt the attachment of the mesocolon to the right 
of the middle line 

We bad some dilTicult) in deciding whether we 
were dealing with tiB> lymphatic and glands 
Instead oi nene fiben and ganglia In the course of 
(be operation. In an infant I am not sure that 
frank exposure of the lumbar t>Tnpath<Lic chain on 
the left side and di\*bk>D of the trunk abo\*e the 
second and below the fourth ganglion would not 



F!g 0. S3dc view of anexrriim. The Uoe marks the point 
of rapture. {One half natoral slse.) 
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Fig. a IVMmertesroeiCfnoRnmo^tbdaaiMlaA^ 
ritm 4 Tcin tad B smtla a/Ur opvntte CeJt f aim 
r* am Id the »c 


bo tbe roore wtlifacton of^entkin riiDbeoth»n 
beieg pcrionned at tbe Mme time 

Tlw bc} « ftMxUiptdoj) wu rampletdv reUemi 
b\ tike oTwntioo, and tbli rdief hu coailerewd. 
Vfter openttoQ t full lixed dgmQiduoope vu 
poMcd Lhroufb the pehri-rectml tpHiocter oo t few 
occukm, tbe colon bdog ecnptl^ by means of an 
irrlgatiog tube Two montni aftet operation a 
bannm meal and enema (kmoBstratcd tbe pdvfc 
loop of colon rtlll dilated, but greatlv rethu^ in 
diameter Tbe tran4\Tr*e cokm was aiao coealder 
ably redoced. Seven months after operation dOaU 
tkn was ttHl present, but there was alight further 
improvement. Tbe umbilical girth at the lime of 
operation was 13K inches. Fire dsj-s Istcr It was 
sift lodsea. 

iODVE^'a AND PKOSTATB 

It ha* been pointed out that iloiphy In hi* 
lecture* on the furgery of the urinary tract laid 
great emphaaU on the ilgnlficance of back 
preaaure In caac* of prostatJe obstruction 

Succcfa depend* on tbe relief of Ihla back 
pre asu ie and It u an accepted fact that thi* 
relief mint be gradoaL Back pressure renal 
Iniufficiencv cardiovaacolar change* and 
urgrnia, go nde b> ndc as time ad\’ance» with 
proitatic eniargement. It U traditional that 


sudden decompression dther by uncontrolled 
c>'Btotomy or b> primary prosUtectomy Is fol 
Jonrd bj a recoil carrvlnB a high mortahty 
The engorgement of the liiieji on sudden 
release of pressure it not surprising when ire 
remember that the whole of the blood of tbe 
bodj passes through the bdney every few 
minutes. The other side of tbe picture shon 
the rcporafite phenomena which follow grad- 
ual decompression Renal cells, like hepabc 
cells, and mj-ocardlal cells, ha\-c a debmte 
power of regeneration if the causes produang 
degeneration are remo\Td In old ttandiDg 
cases, some of the kidney is ImrparaUy 
damaged some is damaged but it capable 
of regeneration and there U probablj a rendae 
m most cases which has not j-ct become 
embormsed 

In case* of oveniistentJon of tbe bladder 
the path of safety Is not tbe Inserting of a 
catheter and the withdrawal of amall omoonts 



Flit II HIifclMpmDC* ^^»*T** CcaDdoo at Ibr dr 
f»^Inf wteo Wore opomCMB. Vote tbe n»dil*(fd 
pehric coten beknr 
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of unne c\er^ few hours A few ounces (lOO 
cubic centimeters) of urine, withdrawn from a 
distended bladder, ma> induce renal and dreu 
btor> shock 

For man) )’car 8 in Mercers Hospital XiC 
have graduall\ dccompressotl distended bind 
ders b) allouing the unne to flon ilrop b) drop 
b> means of a reversed Murph) dnp appara 
tus attached to an In-dwelling catheter If 
this apparatus is not at hand a rubber catheter 
IS passed It IS damped or plugge<l at the end 
to prevent unne escaping V h)*podermic 
needle is insertcil through the rubber ^all of 
the catheter, and through this needle the unne 
dnpssloaU until danger is passed An ureteral 
catheter passed Into the bladder acta In the 
same manner 

The ncccssit) for gradual decompression is 
not confined to the unnar) tract The same 
problem anscs when v\c arc dealing with 
medical problems such as high blood pressure 




He ij Chltd j )cariib »/lef coostTvaU^e 

far HifKhiTviuiK * dbme Tbe con 
ttt|ullaa It currd ibe dblrntien b rcdixtrl (idrth ot al>* 
doiTtfs at cfwilton iKbn dow bebn) bat 
pmitu. 

It confronts us when there Is back pressure on 
the liver, it is a factor In eases of asates and 
intestinal obstruction It faces us again in 
cerebrospinal lesions In acute enip)ema, in 
h>T 3 ramnios, ha?matocolpo 5 and glaucoma 
TTius mcdidnc, surgerj gjmecolog) , and 
opthalmolog) arc oil concerned m the fatal 
significance of a severe recoil following sudden 
decompression 

The general problem so far as treatment Is 
concerned might, I think, be expressed as fol 
lows, in the terms of a Ian What an organ or 
sysian ts stifcung directly from pressure ejects 
or indirectly from back pressure the greala the 
pressure the more gradual should be its relief^ 
Hippocrates indeed drew attention to this 
fundamental consideration in the follovnng 
aphorism given to me by Dr T P C Rjrk 
patnek 

Ac6croi Vtvw < vipwrtxol rinnncu h talorrai 
Upvtrroi tov riw ctU to 0 Waroi idp6ov vhmn 
AtoXXvjtou 

“Purulent or hydxopsical eases who arc lanced 
or cauterized water end pus flowing out to- 
gether, perish completely ” (Aphonsm of 
Hippocrates Sect vi, No 37 ) 

*Wh«kr C«n*ra» M, A«. J 1931 IB 8, 


fTj I*. R*uuToil prottitc. Titt pmtuc m« jtuxj i w] with “cnit" tJ pwAnt. 
^TBptosu recojnd it nan */to opgatfaa. Emulintjoo irrcakd a^lrucnl a6- 
iinx.'lh* tnxa « letruwu et the It wm imorrd jJwi iiml a ttrrw tr 
mTKkuke afid iCaecttoe. The iOntmloa ahowt tha wrw] pmauu. 


tECUUlEST PBOSTATT 
ReceoU) I had under my care a mao aged 
about 75 ruff«ing£romad>'ancedur*ima the 
reaolt of proautic enlirgemtnt The piottate 
lud been removed la }*eart pre\iouily bj Sir 
Conwaj Dwyer in titt Richinood Ho»iUl 
For 12 yeaiB after operation be was compfctefj 
rdirvTd, but after tnli period the old ngns and 
»\Tnptams of prostatjc eolargement gradually 



n«, Scifl ttry cyat mnw g d froen the ¥pp« p«rt «/ 
(be MiiniMIog rtsal pami<±7na. 


recurred nnin finally the realdiial onnewasat 
(he maxuDun an(j b\ chonkaU tests renal 
dexlructioD ms almost complete. A greatly 
odarrrd prostate could be fdt per rectum. 

Thk ms a case of reenfr tn ee of sunple es 
largement of the prostate. The cooditicA u re 
ferred to by Sir John Thompson-U after fa the 
Letttomian Lwtures ddlrered before the 
Medical Sodety of London.* Tins wnter 
dram ittentkm to a number of cases in which 
the prostate appears to ha\T been recon- 
stTucted after prostatectoim 
In the I have fast mcDUoned gradoal 
decompreisiOD and snbseqaent dralnsge for 6 
months seoired a suffioent retam of renal 
foDclJon to penmt a second prostatedomj 
TWs was accomphshed par^ by enadeabon 
and partly by d isa ecffon. The final recoivrj 
was comi^ete. 

50tITAJL\ CITT QT THE EHJ-TET 
A cyst surrounded by renal labstsnce was 
roaoved from the upper pole of the right tW- 
n^ of a Woman ag^ 57 jTan, in Septembet 
igji Painless hMutaria and the prosence of 
a smooth, painless enlaigemcnt of a ri^t 
mobile kidney were the outstanding cUmcal 
featurea. Pyelography revealed the upper 
calyces occluded and deformed, and ih^t 
hydnmephroiis on the left side. Biochemical 
m- 
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Fit ifi. CooBtnltai lifTOffocde. I Air coa taMn g 
pretiusSon on tbe domUB « ttc toojrac, B lip « tooipK 
derUted bat coold oet b« pfotroded C comao nifUlm; 

tiC In ti y* nhmarffUf y fT^kHL lUuitnUoa vu pud < 
irotn the patkot before aeatJi. 

inmtigatlon showed a high blood urea 73 
milligrams per cent, the urea concentration 
test re\*ealed an excretion of i 5 per cent urea 
3 hours after the meal 
The cj’st was about the sixc of a tangerine 
orange On exposure, the kidnej was foimd 
quite normal but for the upper pole which was 
in\'olvcd m the cyst It was rcmo\’ed by a 
wedge-shaped morion Into the ladnc) sub- 
stance, The cut renal surfaces were brought 
together by Interrupted Halsted’s stitches. 
The stitches were prevented from cutting 
through by the interjxjsltion of portions of de- 
tached muscle after the manner recommended 
by Walters, Recovery was uneventful. 
Solitary cysts of the kidney Eire rare Fuller 
ton* says that up to the time of writing (1926) 
only 99 cases had been reported, 

lARYNGOCEIX 

Murphy excelled in the realm of diagnosis 
He could separate the essential from the non 

Brit. J S«rf lir ft*©. 


Flc • OoeoJul prt>tnuk« of « Uiynptal noock. 
Dnwiax from a twdmto la Trinity CoUr^ IhibUa, by 
HwH prrmlnkpQ ch rrofesior A. F Duna. 

essential factors with great mpiditj and in a 
short time what appeared to be a complex 
tangle of contradictor} signs and symptoms 
was straightened out and made simple 

The case to which I now draw }'our alten 
tion puxilcd us conridcrabl} but b\ appl}ing 
the mductuT methods of reasoning adopted b} 
Murph} its nature was Cnall} made dear 

The ptaUcDt wii a nun igtd 34 >'carY, who luf 
fered all hU lUe from a painless bdee or sirelling 
In tbe right submasdilar} region This iwelllrg was 
tympanitic and under pressure disappeared. The 
Swelling mo\-ed and protruded with deglutition or 
couching The right tide of the tongue and floor 
of the mouth were enlarged. On the posterior third 
of the dorsum of the tongue on the right ride there 
was a soft conical proje^on about the the of a 
•mall lamp of sugar The tongue could not i>e pro- 
truded, Any attempt to do 10 resulted in deviation 
of the entire organ to the right ride. Speaking was 
difficult It was owing to the fact that his fnenda 
could not understand what be said that he came to 
bonital to seek advice. Tbe swelling on the tongue 
and the swelling in the submaxUlary region were 
connected. If the one was pressed upon, the other 
enlarged. It was obvious that the iwellingi were not 
solid, nor did they contain fluid. The introduction 
of a hypodermic needle into the protrusion on the 
tongue gave no infonnatlon- After the injection 
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»a Ltiynifoceie, Ul«»l riew Tbe prrTtnttfcn 
<w lie toojroe wii tn^cctfd »Ith lo colic cmtbnittwm et 
hr * a dti. N»l* tiw cocneclloo b ti a mi tbe Uiyu*I 

ud wbPtufnny portlou. 

of Upiodai tirouffa Uw D«dle \ rir pboiosrtpfa* 
roojirmed Um fact Uut (be toniMe ne]]bi( and tbe 
lubmuIUiry ndllDf irvre ranoeeted. 

thia Maf«, tbe troe cradjtloa vu not rteliteiL 
Vkith a view to openli« eiplontioo, tbe paUeot 
na ^vTo co/otde etlur lie <Ded nadenJv befote 
atutitbetU na prodttcttL 

(.hi searching the literature the first doe to 
the nature of this case veb obtained from ■ 
pMiper on malfortnUion of the lir>-ni bj E H 
B^nett published In tbe DubilH Qmart/rly 
Jeamal if Mtdtcal Santee \*ol 1865 
Bennett was the hrat to cCfcox-er • human 
laryni in which there edited fully formed 
laryngeal poaches which are nonniUy found 
In a high state of de\'eIopniefit in some ol the 
higher apes. 

Becoett wu <£on:tliix In theretloQ of tbe tbyrofd 
cartilage fai Triaiiy CoUese. Hb aitnidoe was *r 
rested by a citik atme tuxe wblcfa be opened ac 
ddentah) 00 ooe aide. A probe paased downward 
ibronaii tbe ooeotn^ Into the U^1lx. At brat be 
thought that the condition «aa tbe reanK of diaeoe 
but he [onnd a aimflar nc on the oppoalte tide. 
Further Investiptfcrn ahowed that the pooch oc 
enpied mrly sll the apace which is coTtred the 
thin lateni portion cJ tbe thtrohj-oid membeaiTe. 
The hrrs border of tbe ptotrutioti rested 00 tbe 
mperior larmgctl vtssdts and oeni'e and auperioriy 
«aa in contact with the under surface of the great 
bom of tbe hyoid bone. On eumbilirg the interior 
of the brynx tbe probe paased through the aac trom 
witbooL benrath the anterior part of the false vodl 


(riciJ* of hpfodeJ toward tbe bterai aiJf of thehrri^ 

corda. It entered the ventrUe of the larvui hr an 
opening of oral ahipe. about three-fifths of an bch 
lo length- Tbe opening correspooded to the alinis 
of Mce^gei. 

Profesaor A- F Duon professor of toitoms 
In the UnircTiltt of Dubbn kindJy showed me 
another Rjeameo from which tbe drawing 
(Fig 17) ha* been nude 

There 1* httie doubt that tbe patient to 
wtom I have referred was auffering from thia 
congenital deformity Tbe appeotUx of the 
laryngeal rentride on the right ade had ei 
teod^ through the thvrohy^d membrane m 
an upward direction behind the bodv of tbe 
hyoid bone to the floor of the glosao-eplgloltic 
fossa. 

There I* no mention in lurgical literature of 
the ertensfon 0/ these ertra laryngeal pouches 
Into the tongue. In the apes thw extend 
down the neck, often as far as the claTicle or 
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F!s ao MoUIple l«kmi Pallrtit * reTl»^•cd for 
cinmjywratfffx Thccfht to betudorioff from OKt**u 
»K lii>‘csllcatkm mrakd LHatrraJ rvml cmlculi tnd »iniple 
nfcef of tl>e ln4<T ccrv'itore of Uje uonuch ga^tt«to»ny 
if tu Tgy 

between the two heads of the great pectoral 
muscle into the a-xilla Thc) attain a ^cr} 
large size 

Von Bergman* mentions lar^rngoccle and 
congenital air c}*8ts in connection t\ilh swell 
mgs of the neck He and other German 
^NTiters refer to the danger of sudden death 
from suffocation ^hen the sac becomes owr 
distended 

The fact that the Iipiodol did not enter the 
larynx in the ease under review may be ex 
plained on the hs^pothesis that the interior 
opening was either \xry rmnutc or of a vaI\TiIar 
nature 

In his Anatomy* Quaui states that the 
blind end of the appendix sometimes passes 
upwajtd, lateral to the aryepiglottic fold and 
behind the bod> of the hj-oid bone so as to he 
dose to the floor of the glosso-epiglottic fossa 
In this volume reference is made to Sdavunas 
who collected reports of lo eases of congenital 

Syttea c4 Pne Son 9. P 47 
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Fix II S«mc COM M In Ilxurc ro, fbmrlnx tbc Uor 
bnochtex rro^ cmkuJL 


laiym^clc. Two were bilateral 4 were uni 
lateral and 4 were bilatcnl but with a larger 
sac on one side 

Andre Forster professor of medicine in 
Strasbourg gives a vxrv full illustmtctl oc 
count of the larjTigeal «ac in apes* 

yirtTlPLF LFSIOSS 

It IS like pushing an open door to mention 
to an asscmblj such as this the ncccasit> for 
complete and thorough examinations in all 
eases but diagnostic endeavor in small sur 
gical centers has a tcndcnc> to become con 
centrated and focused on one prominent 
lesion If a patient is found after examination 
to be sufTcnng saj from duodenal ulcer, it is 
forgotten that gastric ulcers nia\ also be 
present and the case further compheated b> 
disease of the pcKac organs, the kidneys or 
the gall bladder 

I hav-e been struck with the number of 
patients who come for operation sufTenng 
from cholelithiasis who were found to hav’C a 
midline scar below the umbHicus for the cor 
rection of what was believed to be some uter 
me or ov'anan disease This scar has so fre 
qucntly been in evidence (in fat women who 
have borne children) that monv students m 
Dublin regard it as supporting evidence of the 
diagnosis of bfllaiy stones, 

Aniu AmI IQud Ef*h*ToJ- pJj It 4^ 
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, ^ PenrioatT tL ncKnda} ipiS. The ri*ht sra hanfs hota the tnak 

”*«=*» The »tfa, deUoid mwfc, »fld mer 

rad o( the hamem wcTB U0wa anr ^ 

Hr ti. RoaUfawrnffi "ttira L amedUtrij titer opeimtii*, 4 loche* el tie 
fnlt u taUnmetaCwy tbc opfitr portkie I* ta uet^ with the ifiaoU aritr the 
raocou, tod toe tcnHtke. 

n* *4 rttkot 14 nooths titer opefttioa • vtitd iW pooadi it 

$i wiD't IcDfth lot a mat et y o m e ptetetTijih. 
FI*. «) RoaSl ) Ttus alttr ipentkcu NMt the 
nedaflcry carltj to the frt/t tod im tohiflatit *fth 
tenMt. 

(F^ >t~*j IntB BriL J Sot*., iQi to, 34 } 

An ioteroting ca»e wiUi multiple abdominal 
lesions iras admitted to McTtera Hospital in 
October 

Sbe trij a*td Fire yous pcevkntly ber bnul 
had been remc^^ for cardooma. Sbe bad loet 
we^t tbe wu aoartalc, and the laiTertd froei coo- 
etant ;aia to ba upper abdomen. Metastatic 
gruvtb was dkgDoaed ahbout fuB InrestintioQ lii 
tbe first toitonrc. \ ray pbotofrapbs tboved a 
efanmk pme tia tto* nicer to the lever currature 
of tbe slomcb. CystoKopy reiraled that tbt oretb 
ral orlficxs vere Dansa] bat that pot was flovin* to 
laife <faaotit7 from the right aide. Tbc blood urea 
was high. Tbe urea cunceotratloo test after $ boors 
gare a i per cent e u r rtJ on. Furtber \ ray photo- 
araphs demoQStiated large bcaochto* calcolJ to both 
Udoeya. Tbe middle portlos of stocoacb was 
retnored oodcr gaa oxy g ea and local aontbesb, 
Tbe ulcer was found to be oon msHynspt end tbe 
patient made a rapid l e to rery Ko doubt iir*mla 
win eventnaJly soperreoe, bat for tbe moment her 
pain b gone, and tbe d^d of caryer baa been 
stilled. 

finally I trill mentloQ a cases one of bone 
gtalUng to replace tie nppet end of the burner 
ua and the outer arthroplasty for ankylosis of 
both knees. The opciatioEis arerc p^onned 
exactly as Murphy dictated and the results 
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Fig. 36. Rkht kan Mot tokyloted in extnuloR. 
Fig. 17 Lm kn« Joint wkylovd In flctJon. 


obtained were cntireij due to the doctrines he 
preached 

FlgureaaihomasoldJcr aged 35 who ww wounded 
toward the end of the \\ ar The right ihoaJder be- 
low the tcromloQ proem was carried awa> en masst 
^hla, museki aod tMne Only a pedide remained 
on the Inna tide carrying the main vessels and oervTS 
by which the arm hung helplenly to his tide. AU 
scar tinae was cleared away and the opper endof the 
bone wat freshened. A bone-graft 9 inches long 
taken from the tibia was driven for 4 inches Into 
the medullary cavity The upper portion wat placed 
in contact With the glenoid cavity Three months 



Flf? JO, SmjHhot of child walking, right knee 
Fig. ji Snapshot of chDd walking Irit knee. 
(FhoL »6“3! from Bnt. J Snrg lOJr la, S4 ) 


lata the graft had thickened but there was lota 
of density In the plctnre owing to the destructive 
powers of the osteoclasts being more ippoient in 
the \ mya than the regenerative powers of the 
oateoblaslf. Six months afta operation firm bony 
onion was ibown at the opper end of the new 
humeros. The intramedullary portion of the graft 
has become partially absorbed Nine months afta 
operation tlrong new bone had replaced the slender 
original grafL Fourteen months after operation 



Fig *8. Amount of voluntniy flexion In Wt knee joint * yean after opoation. 
Note the patella ‘‘tnnicd turtle.” 

Flf *9. AmonDt of vofuntary flexion in right knee Joint 18 monthi after operation. 
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rif. Latertl and antfnspcwlertgr riewi at padnt vltli bwD*l to a*eieJitiaQ att* oi iW brain 


tlUwtLfh raovazmti ot tlie abo-oMer were IlioltoiL 
tbe ftresftb oi tbe arts left ootbifij to be dectierL^ 

Uier fire >e»n aa \ ny pbotojraph abowa tbe 

humma wcnpktdy rtionaed (Flf 15) 

ARTHHOFLASTY 

The accompoBjuag niuatnUaraOngi. a6- 3 1) 
allow thf re^t of Muiphv • arthiopla»t> In 
tlie case of a girl aged 1 1 years operated upon 
m Septetnber 1919 • 

rORnON BODY IK THE BRAIK 

The foUowuig case li mentioned because the 
hiitorj gi\xnbj the patient is picturesque and 
because it u unusual (or a buUet to enter the 
brain without the patient knowing that be had 
been 8evcrcl> mjmed 

A pallet ai^ed ii wu wounded Id the bead In 
May iQii while cn^ged in street firttiof In 
Dublin. He received wlnt be bdleved then to be 
a tmaH acalp wound to tbe right and tbova the 
ocdpltal pntaberance. He wu dretsed but not 
detidned Cn the bo^JlaL No X-tst was ukm Ho 
noticed at tbe time of hb wound sounds of music in 
hb can as if there was a band with drums In ckise 
proximity A fortnight later ha was smokiBB a 
dgarette aben a black dot appeared in hb rlj^ 
lateral field of vbtoo, The spe^ moved taeffially. 
growisg torger and becoming bright until it appeared 
as a b&di^ light in tbe cento of hb vbuai Add. 

lto*r Ira.! Wx 9J L1.K..U. 

nrMr aric j »» a. k*. s^- 


At this stage be beeame totally blmd He nerer 
lost coasckiuaiieWi bat hb meiaory wu stlmibted 
and dlMOTled. He laiflaed he nw wyw firing at 
bim. while he wu surrounded comrades. Bead 
ache aod vomiting lopcrveoed. Tbcae surii at 
tacha luted about so murutes and r c oin ed eoca 
or twice a month for 4 years. In the toterrab bs 
wu wdl, and led an esergetic Efc, but tbe re-ap- 
pearance of the black spot when Ic^ expectn 
like the ghost of Hamlet left Mm morbid and 
alarmed. 

CQnltaJ examlnatlcais were entirely oegaUve 
there wu no partlvsla, motor or senaory no ailera 
tions In the redcsea, and both fm^ were zhttbsI. 

\. ny examlnatkms disclosed that the nkkd case 
of part of a amlcal buQet wu Ivlng In the base of 
the brain iust behind the petrous portion of the 
temporal bone at the level o( the eminence In tbe 
superior setni-drcular canal To approach tbe bullet 
in a dh^ Hoe it would have bem necosarv to 
open the skuH behind the vertical line divi<fing tbe 
mastoid Into equal pauts. The direct route would 
have led throng the sigmoid portion of the bteral 
slaus and socae of tbe posterior branches of the 
middle meningeal artery 

Operwtfo DtcrmhtT 10, ipy. The itnil wu 
opened at a level above tbe loatlon of tbe tnliet. 
and when tbe meninges were divided, a finger wu 
passed under the temporal lobe in front of the 
cerebeilnm. After some difficulty a feeling 0/ re- 
^stioce wu detected with the finger, and whh the 
Utter Is tilu a forceps wu poshed threm^ the 
tempcwil lobe bom above. A mass aboot the tUe 
of an olive wu located and wu enucleated There 
wu a )lnn of chmvagt between tbe mass and the 
brain substance. On r emoval the tumor proved 
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to be composed of fibrous tbsuc cncapsulatlnR the 
conical point of the ballet Before It could be ct 
I ractcd It became ncccsiarj to nibble awa\ bone 
toward the base of the ikuU The •IpnKHd portion 
of the lateral alnus was wounded but the control 
of bleeding wras not dlfEcull 

During the remos-aL wmc brain matter on the 
literal •urface of the temporal lobe wtu inured and 
rct^o^‘ed- In bulk the brain rnatter aacriCced was 
about the atze of the tamor 

The after history was une\ entful \ month after 
the operation the patient appeared quite well He 
bad no recurrence of his pre\'nus attacks 
Before operation a model of a brain was nbced 
in a skull and with the aid of the \ ra^i U was 
possible to map out the exact position of Ine foreign 
bodv encapsalated In the bbroas mass It b\ onder 
Death the junction ol the temporal and ocdpUal 
lobes. The area ia\'ol\‘ed was the assocatlon area 
which lies between the saiual area behind and the 
portion of the brain concerned with hearing in 
front 


It was inleratlng to correlate these findings with 
the dinlcal hislor) (dven b\ the patient There were 

f ast three points in the h(ilon (1) The sounds of 
land music on the daj he was wounded ( 3 ) The 
lUftortcrl \niual phenomena occurring on an a%eragc 
twice a month for over 4 \cars. (j) TTie memor) 
of troops firing at him while he was surrounded b> 
bis friends. 

It ma> be surmised that the ossoaation area 
in the brain from uhich the foreign bodv was 
cxtmclcfl is one of the resting places of the 
intellect which brought to memon hcanng 
and sight It is the dcv'dopmcnl of such n 
center (alwent at birth and in the lower 
animals) which accounts for the fact that 
Ilcclhoven was able to wnlc and conduct his 
beautiful symphonies at a time when he vnis 
ov'crwhdmed with deafness and deprived of 
the faculty of which he stood most in need 
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AN EXPERIMENTAL AND CLINICAL STUDY OF THE USE 
OF RADIUM IN THE BRAIN’ 
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HE manj' accompluhraent* of neuni- 
logical lur^en in tlie post thirty yean 
h*\‘e been made in the fidda of sotgical 
technique diflgiKma, and patbolog) The per 
feetkm of the mcticiJoui detafli of an osteo- 
plastic craniotomy frith complete hsrmostasb 
pamcolariv during the remo\-aI of a tumor 
replacement of the bone flap and an accurate 
arotmd dosoie without drainage was the firat 
unportant coctributioa. AttenUon was then 
turned to rnatlcn pertaining to diagnosis. 
Todaj the time has when headaches 

papnkedema, and \ tmiitlng must be present 
before the diagDOsb of an intracramal tumor 
rna> be marie 

Of equal if not of greater unporttnee than 
these matter! was tli mlooicopicil \Trifica 
bon and dsssidcadem of the tumors eiposed 
and a correlatton of the pathologic^ pictore 
with the din teal course of the patient before 
and alter operation. Today the oeurote^tcal 
surgeon must be able to foretell not only the 
precise ntuatkm of the lesioD but Its provable 
pathcdogical character as weD 

Though remarkable progreu has been 
made, there are rtill many intracranial tumors 
which cannot be remoyi^ completely b> sur 
gical means. Thu Is particularly true of the 
gliomata which constitute about ^ cent 
of all intracrsnlsl tumors. Tbe corr^tion of 
the pathologicsl and characteristics of 

this group of tumors has made thdr ffubifi\i 
Sion possble, so that we are now cognisant of 
tbe difference in malignancy between the 
astrocytomata on the one hand and the gUo- 
hlastomata on the other Hemevef the pres- 
ent surgical methods empiojxd which consist 
of removal of the tumor by suctioo bj r»ec 
tkm of large portions of the hemisphere or by 
the dcctiraiiigical scalpel are not completely 
satisiactory All of these methods entail a 
luge surgical risk, a gross destruction of bmn 
tissue with the poftfliQfty of manj rteoro- 
loglcal residual symptoms, and fiiully there b 
the po«bility of leaving tumor tissue behind. 


There should be no question that any sug 
gcitlon for improvement in therapr must be 
based upon surgical exposure of the tumor 
and its microscopKal verificatian. Anythera 
peutic agent which could be employed bo that 
the tumor might be inactivated w sUm with- 
out destruction to surrounding normal brain 
tissue, would be a pfogreasve step In tbe sur 
gical theram of the gbomata. The use of 
radium implanted directly into the tumor sag 
^sts itself immediately 
Dan>’sz (6) was probably the first to study 
the effects of radium upon the central nervous 
B>'stem. In 1903 thb investigator placed a 
radium bearing tube i centimeter in lagth 
ovtx the spine arid pert of the skull of a mouse 
X month old. Within 3 hours the animal de 
refeped poralysb and ataxia after 7 hours, 
mn wi boo ns and iS boQTs later the animal 
died. I >‘ear old e::q)OSed in a wmilar 

manner died 6 and 10 days later Three 
guinea pigs 8 to 1 a days old in winch the same 
radmm tube was plac^ beneath the skin over 
the lumbar cord for 14 to 48 hours developed 
complcle paraljab of the posterior part of the 
bodj afteri Joj da>'s. Adult guinea pigs and 
rabbits treated in a similar manner show^ no 
lesion of the spinal cord but su ccumb ed 3 
weeks bter to infection. An adult rabbit ci 
posed to the radium tube for 8 hours was nor 
mal for » daja and then developed bcmipiegia 
on the third day 

Later the same author (7) eroosed mice 
confined in wooden cages to 33 mUligrinis and 
<0 milligrama of radhim bromide which was 
lastcned In a bole in the Ud of the cage. Tbe 
tune of exposure vaned between 4 hours and 
30 days. The developed alopeds 

dermatlhSj and paralysis and some died. JL 
croscoplcaily the tissue showed vascular 
changes coniiiUng mainly of ruptured capfl- 
but DO changes coold be demoostrated 
Ib the nerve edit. 

In X903 London (ii) exposed young mke 
in a itnall glass cage to 30 mffhgrams of radhrm 
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bromide fastened on the co\*cr All the am 
mals died after 4 or s dajs The sjmptoms 
were insomnia restlessness and weakness 
which was followed b> paral\'8is and coma 
At postmortem examination lucmorrhagcs 
were present in the subcutaneous tissues and 
m the dura o\‘er the cerebral cortex In sub 
sequent experiments (12) he found atrophic 
ncr\‘e cells in the «pinal cords of 3 rabbits 
isdiich had been cxpc»cd for long penods to 35 
mUbgrams of radium 

Heineke (9) found deep ha.morrhagic areas 
with Boftemng of tissues at the site of appbea 
tion m a rabbit nhich had earned 30 milH 
grams of radium bromide on its head for 14 
dap The rabbit was v.cll for 3 weeks and 
di^ suddenlj with spastic sj-mptoms 

An intense reaction in the meninges was 
observed h\ Scholtx (20) in rabbits in which 
25 milligrams of radium bromide ircrc fas- 
tened to the head for i to 3 hours 

Obcrstcincr (13 14) obsened large and 
small hiTnorrhages in the cerebrum cere 
bellum and medulla with pcn\Tiscubr round 
cell infiltration The ncn,c cells remained un 
altered in mice whose heads wen. exposed to 
diffuse radiation The se\ent> of the SMnp 
toms depended upon the age of the animals 
the duration of the exposure and the amount 
of radium used The s>’mploms ^Tre for the 
most part a direct or indirect expression of 
arculatorj and metabobc changes produced 
bj the radium Similar effects — punctate 
hicraorrhages without changes m the ner^c 
cdls—wcrc noted b> Alquier and haurc 
Baulieu (i) in the brams and the cords of rab 
bits whi(i were exposed to external radium 
appbcations. 

In 1911 Horsley and Finm (10) placed 55 
milligrams of radium bromide on the pre and 
postcentral gyn of monkep for 7}^ to 4 
hours The rap were filtered through o 5 
mlUinictcrs of platinum and i millimeter of 
rubber None of the animals showed syrap- 
toms after 26 to 45 dap when they were 
sacrificed Examination of the brains showed 
thickening of the dura with mfiltration of the 
pla and arachnoid by erythrocjles and leuco- 
cytes There ivas an endothelial hyperplasia 
of the blood vessel walls in some places so 
marked as to occlude the lumen The first 


two Ia>cr» of the cortex were the scat of punc 
late hicmorrhagcs No changes in the nciAx: 
cells were disco\’ercd 

Williamson Brown and Butler (21) placed 
50 milligrams of radium element filtered 
through 04 millimeters of platinum upon the 
motor area of the cerebral cortex for 4 0 12, 
and 18 hours Thc\ found that within a ra 
dius of 4 millimeters from the tube a la hour 
exposure caused complete destruction of brain 
cells and interstitial tissues The blood \ essels 
showed marked thickening and h\'alinization 
without rupture of the walls In a second 
rone i millimeter in diameter outside the 
former area the cells were not destroyed com 
pletel) but showed distinct signs of degenera 
lion The authors concluded that 50 milh 
grams of radium acting for 18 hours produce 
a dc3tructi\*c effect upon the tissues within a 
radius of 5 millimeters The effect upon the 
blood \*cs 5 cl 8 Mined with the do<c and the dis 
tance from the radium focus 

Bagg (2) studied the effects of glass capil 
lar> seeds containing radon upon the mam 
meJian brain He found that the tissue m the 
immetiiate Mcinit> of the tube became com 
pletc!> necrotic. Surrounding this area was a 
rone of pol>muclear leucocjtcs bc\ond which 
there was a zone of hj'pcntinia At the end 
of 34 hours the zone of necrosis was i milli 
meter wide The maximum effect was reached 
at the end of 2 weeks when the lesion wus i 
centimeter in diameter Each gloss capillaiy 
seed was 3 millimeters long 04 millimeters in 
diameter and o i millimeter thick 

In an effort to studj the functional rAle of 
the group of neiw'e cells composing the corpus 
striatum Bogg and Edwards (3) implanted 
smular glass radon capillary seeds Into the 
corpus stnatum of dogs. One tube was im 
planted into each dog b> means of a trocar in 
troduced through a 2 millimeters trephine 
opening into the skull Six weeks after inscr 
Uon there was a localized dcstnicUve lesion 
consisting of an inner area of necrosis 4 mflh 
meters in diameter surrounded bj a nng of 
fibnn and then an outside zone 2 to 3 cent! 
meters wide which showed cedema, and a nch 
c^ular exudate ilicroscopical examination 
of the lesion showed a central partl> cj*stic, 
area of softening discolored bv mcthicino 
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gloWn In this area there a aiUectloD of 
laije round ctflj dalended by fat dropJet# 
and ydlowiah granular ragment The leatoni 
were iharply demarcatea and the aumjunding 
bmln tisaue ibowed no alteration In structure- 

Pendergraia, Hyman Hoa3eandRai:^(i6) 
have stu died the effecta of radium npon the nor 
mal tissues of the brain and spinal cord of dogs, 
both by sorface appbcatKms and Implanta 
tion- The surface applications were made 
o\Tr the parietal cortex the radium tube be 
ing placed on the dura In the implaotatioD 
experiments two needles were inserted In each 
dog through an opening over the parietal lobe 
Surface application was made with platinum 
or sflver tubes of o s mllhmeter wall thick 
ness, sA centimeters long and j to 5 mDU 
meters wide Steei needles nsed for Imptanta 
don measured r.fi centimeters ]cog t 5 mlDl 
meters wide and contained 10 to ij 5 mflU 
grams of radium element With eiter^ ap- 
p Uca t k mi all of the dogs which rccesved i 150 
milligTam hours or less showed no symptoms. 
AH of the animals which received luoo mini 
gram boors or more died Two of the dogs In 
which mieritluai radiation was used do'd 
oped general peritonitis and i developed 
mecingicijfrom which they died These same 
authors also found that an exposure to 600 
milljgram hours of radium over the spina) 
cord caused marked choical f>’mptoms. Areas 
of necrosis were found two segments above 
and below the leikm of direct contact- In 
addition to the local ares of necrosis an in 
crease m weight of the irradiated hanisphere 
indicated the presence of ordema. The authors 
state that the cause of death fn the don was 
not due to a local edect upon the brain but to 
tonemis. They noted that many changes 
were found following exposurci which gave no 
clinical signs or symptoms, and they coododed 
that an exponre of normal brain tmue op 
to 1,150 nuDigram hours u compatible witn 
life. 

Caimea and Fulton ( 4 ) using cats and idod 
teys, implanted radon seeds i 5 centimeters 
long with o 3 millimeter platinum filtration 
aloogside the spinal cord but extradural in the 
dorsal region* With large doses (31 mfiU 
curws) ■fgns of weakness of the hmd extremi 
bei appeared 30 hours after operation The 


paraplegia became complete 3 to 4 days after 
the onset. With smaller doses the time of on 
set of the first symptoms was later and the 
appearance of the complete paraplegii corre- 
spondingly delayed. In cats any dose greater 
than 9 5 milHcuiiei produced complete pars 
plegla. hlonkeyi proved more resatant than 
cats because a dose of i j mflUcunei produced 
only slight weakness. The first symptom ex 
hiblted was loss of the sense of position which 
was followed several hours later by motor 
weakness. The anlmils lorwiiably passed 
through s stage of eitcniioa before dntlop- 
Ing a chameteristK, complete flscad paia 
P^P*- 

CanmichacI and Ross (^) performed a 
aeries of experiments in which they plsctd 
radon seeds within and upon the dura mater 
and radium needles upon the dura mster 
They used 5 millicunes of radon with o 3 and 
o 5 millimeters of platinum filtera The anj 
mall were sacrificed from i boxer to 6x days, 
donng all of which time the radon stedi or 
radium were In place. They cooduded that 
foDowing the use of radon seeds the endothe- 
bum of the blood vessels showed the first 
dianges then an emigratioD of lencocytef oc 
auTcd, foVenred by local dcstractioo oi the 
ccrd>ral cortex and finally haanorrhage. Fat 
was found in the bkxxl vessds and ^ter 94 
hours thrombosis had ocaurtd. MicrogUa 
cells loaded with fat were found in the sub- 
arachnold space and In the perivascular 
■pni-ii^ The n erv e ceils stained poorly neuro- 
fibrCswerefragmented and the mydin sheaths 
wer e seOTtnted and itamed faintly It was 
found uist repair was evidenced after srr 
hours of exposure by a proliferation of astio- 
ertes. One half uillligTain needles of radiimi 
showed a very local eflcct. The autbem 
jiq»rted that they bad used radon seeds in 3 
of pituitary tumor i choroid plexus 
j^pTTT nma i nKclngtoma I metastatic car 
dnoma and 3 ghomata. 

Sargent and Cade (19) prefer the implanta 
tion 01 radium needles into tumor tissue but 
believe that interstitial radiation has a hmited 
field because of the effect of rsdfum upon 
blood vessels. Theso authors have used ra 
dhan needlea m several patlenti with intra 
Qranlal ghomata and reconi dosages as large 



DWIS AND CLTI^R THh I Sh 0^ KADIUM IN Tllh UR.AI\ 


83 


as3 721 and 5 1S4 nxilligram hours Thcj also 
used external, or surface irradiation \r)th 
intennittcnt exposures of from 14 to 18 hours 
dall> for 2 to 3 weeks or from 4 to 6 ^\-ccks If 
no mterstitlal radnUon had been used Three 
of the eases reported upon were ohgodendro* 
giiomata a Utk; of glioma which ordinanK 
has a good prognosis- 

Ross (18) in a later paper has pointed out 
that radon seeds produce a local necrosis of 
cerebral tissue assoaated with hamorrhage 
and that radium element produces a more uni 
form radiation than radon It would appear 
that Ross assumes that the changes produced 
immediatcl) about the needle tract arc due to 
the effect of radium 

The effects of implanting radium into brain 
tumors ha\e been reported b> \'anous ob 
servers In rgao Frazier (8) reported 3 eases 
The first patient was 13 ^ ears of age and had 
an inoperable tumor of the cercbdlopontilc 
angle. Eight) nulligrams of radium were 
implanted in the tumor for 15 hours Three 
j*ears later there were signs of recurrence and 
a second radium implantation was performed 
Six }*ear5 after the first treatment the patient 
was still h\ing and while sj'mptoms of cere 
bellar disturbance were still present the con 
dition was stationar) The second patient 
was a child with a senous disturbance of cere 
bellar function A suboccipilal decompression 
and radium implantation resulted in eitraor 
dinary improvement Eight jears after the 
treatment the child was reported to be in pier 
feet health There is no information upon the 
amount of radium or the techmque cmploj’cd 
in thi< and the nature of the tumor was 
not verified by microscopic examination The 
third ease was that of a patient 30 jTars of age 
who had been operated upon 19 months before 
admission because of disturbance in vision due 
to a pituitary lesion Radium was appbed to 
the pituitary body through the posterior 
uarea. The treatment was followwl bjr marked 
improv'ement and there was no evidence ol 
recurrence 3 years later The author mentions 
that m no instance had a glioma been bene 
fited by radium treatment 
Pancoaat (15) states that based upon the 
Work of Pendergrass, the surface dose of ra 
dium to the brain over a limited surface area 




np 1 IHacrim to »l»ir mrthod* ot photo- 
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should not c-tcwI ir4co milligram hours 
though Frazier has givxn 1445 milligram 
hours to a large cerebellar tumor without un 
towBid results He was of the opinion that 
radium implantation alone in safe doses is in 
adequate for the tumor and must be supple 
mented bj external radiation 

Recent developments in our knowledge of 
radiation therop) have established certain 
fundamental pnnaples that havT an Impor 
tant bcanng upon treatment Thus it has be 
come recognized that an optimum time in 
tcrvml exists during which a tumor reacts best 
to radiation Exposure of the growth during 
a shorter penod results in failure to gam a 
maximum lethal effect upon the tumor cells 
Exposure ov*cr a longer penod results in the 
establishment of a state of radio-mmiunitj 
The importance of utilizing the most penc 
trating rays of radium has led to the use of 
adequate filtration and a recognition of the 
significance of homogeneous distnbution of 
radiation has resulted m the use of external 
radiation whenever possible and multiple im 
plants when interstitial irradiation is In 
dicated 

Smec these prinaplea have become recog 
nized It IS not difficiUt to explain many of the 
failures of radiation therapy under the older 
tcdmique The use of glass radon seeds, for 
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PUie V. 

tix > Elxpomcsof photOfiipUc Cl mm 1 ailElfrun radMm nmSa. I nite \ tie Mcdle wu fmprtded tbore flna 
which were by ft i fiitftnr e of 3 mttllmrtfTft. Tie apferaxet thm pbola t r i pl a fti* the firU Ujtw fine, rtftdiof 

(rwn left to r%ht TW kmcrmoct thm hhm mn tie Aim wtild) wm tb« Urth^ away Iran lb« niHora omak Tb* 
dm In the kwiemoftt right haad coner wft* at mDltneim away frorj Ue Up d tie aerrile Note lie Tftjyto(C *i«e ti 

example lnv»riabl> caused necrosis on acwmnt distance In the treatment ol the more radfo- 
of the absence of bltrabon and the frequent resistant tumors, boaT\'er the amount of 
fallarcs of gold implants can be explain^ on radiation that can be dellwrcd to the lesion 
the basu of inadequate filtration and the by external radiation may be inadequate and 
difficulty of effecting a uniform distribution interstitial radiation becomes tjecessarj In 
of radiation except in lesions of limi ted sue order to deliwr an adequate dose to the tu 

These considerations have rcsolted in im mor Under these cimimstances the Die of 

portant changes in technique m recent >Tars- multiple wcah radium foa adequately filtered 

The ideal form of radutlon tberapj is that and uniformly distributed becomes the 

ichich permits tbe deli\'erj of an adequate method of choice With a few Isolated exetp- 
uniform dose of penetrating irradiation over tiom rtroovmblc platmom indium needles of 
a prolonged but limited interval for example 05 miHimetcr wall thickness, containing ra 
b) tbe use of a large quantitj of radhim at a dium dement ha\'e proved to be superior to 
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the cxpcwjre effect opon the (Um In Plate B the radium iieedle was placed thjwoRh the filma a« Dhiatrated in the cfiaffTam 
hi Fiprre 1 b hole that the cipo*ure effect opon the film* waa equally aa itrooR In the lowermo a t aa in the nnpcrmojt 
film and that the extent of the radiation from the needle was uniform aiona lu cnlJrc conne. 

any other method of mtcrstitial rathaUon platinum radium needles has been extended 

The radium element is distnbutcd throughout to the treatment of other neoplasms notably 

the platinum needle* m such amounts that inoperable caronoma of the breast 
the total dose determmed by climcal expc Although radium Implantation has been 
nence is delivered over a prolonged period of practiced in tumors of the brain and numerous 
approximately 5 to 7 days. This distribution studies have been made upon the effect of 
of radium permits the use ofja small quan radium on normal brain tissue most of these 
tity of radium over a penod of 120 to 168 observations were conducted before these 
hours rather than a larger quantity over basic pnnaplcs were fully recognized and the 
a penod of 10 or 12 hours In the treatment radiation was not execut^ in accordance with 
of cancer of the tongue, for example, the use the newer technique embodying these factors, 
of this method has proved highly successful TTie prime purpose of these expenments 

Within the last few years the use of removable was to study the effect of removable radium 
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$. Biubidf Cat Rt Ko. 6. Nip<t diame woond 
la tHe conet eieie by the ndUua meedk tad cbe tbaoKa 
of reactloa iboot tt 


needle* \ipon the oocmal bmn ti&sue of tni 
mal* tod man under condition* In which the 
Irradiation u delivered according to the mod 
cm concept* of adequate filtration, prolonged 
exposure and bomogeneouB diftrfbutioo 


nxnnuiiENTS 

Ten cat* 9 dogs and i monkey were uied a* 
the experimental animal*. Platinum iridium 
needle* with wallao 5 mfllime ter thlA, j^TnlUl- 
metera long, which contained i mUhgramofra 
diumelement wercemployedforimplantatlom 
TOth two exception* the radium needle* 
were implanted in the parietal area of the 
cerebral hemisphere In • cata. Implantation* 
were made into the cerebellar hemophere. In 
one •enea, one needle containing i mUhgram 
of radium wa» Implanted and left In Pl^ for 
•4 48 7a 96 lao and ai6 hours. The an! 
mal* were sacrificed at the end of those pe- 


nod*. In another serica, 4 milligrtras of ra 
dium were Implanted for period* of from 48 to 
ai6 hour* the total number of milligram 
boura therefore were from 19a to 864. After 
the radium needle* were removed the aritm«U 
were allowed to hve and were lacnficed at In- 
terval* of 20 to 168 day*. 

It became evident early b the coarse of the 
expenments that tiie woald tolenfe 

a larger number of radium needle* provided a 
•mall amount of bone wa* removed and the 
dura mater wa* left open oi-er the site of the 
implantations. The needle* were btrodneed 
bto the brain at bterval* of about i centi 
meter abont the arcumference of a drdc. 
The fine sfU. futures attached to the eye* of 
the needles were placed beneath the temporal 
muscle. It wa* believed that each racHum 
needle would exert it* maximum effect at a 
distance of 1 centimeter and that b ap^dybg 
this method of therap> to btracramal tumor* 
It would be nectaaary to place the needla 
within the tumor at 1 centimefer bterval*. 

In an attempt to demonstrate the limits of 
the area of faction from a i mmigram ra 
dhun needle of the U-pe used we etposed a 
pack of 1 3 pbotographre films separate at In- 
tervals of 3 mlHimetera. The needle wa* sus- 
pended aboi'e the film* b a darkened room for 
34 hour* (Flf j) It be noted that the 
btcnslty of the shadow vanes so that tbe hot 
tom film sbowed no registration from the 
radium. Therefore the manmum radiation 
occurs withb i centimeter from the tip of the 
needle. In another pack of 6 films, also sepa 
rated by a 3 mDliinttcr interval the ne^c 
wa* Inserted through the film* (Fig •) It 
may be seen that along the entire length of 
the neetfle the area of radiation is of the fame 
btenwty and aixe. 

None of the wntmala, regardlc** of the num- 
ber of mbigram hours of exposure and the 
time of lacrifice, showed any lymptoms of 
damage to the central nervous syitem. It Is 
trueuliat the Implantation* were made b a 
relatively ailent area of the cortex but It b 
rlin!r«l proof of the fact that the radium did 
not injure tbe brab at any great dbtance from 
tbe alte of It* bqdanUboD 

The brain* were removed m every Instance 
after formalb fixation in silu and there was 
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FI*. 4 . 


n*-s 


Ft! 6 


FIj^ 4, PhotomicrojfTiph to thow the thrombo*b of a 
grail rmcl In the cortex about the rrjjfcm of Ux needle 
tract. 

Fig j. Photorakrocrmph that *S(Mra « large number at 


idtter ctlli loaxkd frith fat about the tract of the needle 
wound. (Ilenhelinef fat ftaio.) 

Fh; 6 \ofmal nenr cells In an area 6 tnltUmeters awa> 
fmin the needle tract. (Croyl rloJet stain.) 


no operaU\*c or therapeutic mortalitj Coro- 
nal sections of the bnun were embeddeti in 
paraffin and m ccUoIdin Microscopic sections 
were cut at xo milUmeters to 30 railliraetefs m 
thickness and were stained b> the hema 
tox\lifl-eosin Von Gleson Cresjl \*iolet and 
Wdl methods Frozen sections were rnade 
and stained by the Herxheiraer, Cajal ncrv-c 
fiber and gold sublimate methods Kanxlcr’s 
method for microglia Hortega's and Pen 
field 8 combined method for obgodendroglia 
and microtia. 

The brains of two afumals may be described 
as typical of the series in which the radium 
was inserted and the nnimnU sacnficed at In 
tervals of 24 to 216 hours In Cat Ra No 6 
a I miUigram needle was inserted in the left 
panetal cortex on December 22 1931, and the 
oaimnl was sacrificed December 28 During 
that interval the animnl had been quite nor 
maj in every respect. The cortical >’essel5 of 
the left hemisphere were a trifle more proml 
nent thun those on the right, but otherwise 
the appearance of the two halves of the brain 
was identical. The needle wound was dis- 
crete and there were no immediate gross 
meningeal changes about it (Fig 3) This 
brain had therefore received 144 milbgram 
hours of radiation 

Upon microscopic examination a collection 
of polymorphonuclear end round cells were 


evident at the site of insertion of the needle 
and were localked to this area The Icpto- 
meningts were slightK thickened immediatcl) 
external to the needle tract but over a ver> 
limited area. The blood vessels of the left 
hemisphere were large and filled with blood 
cells. There was no apparent thickening of 
the endothelium of the vessels, but there was 
a thrombosis of man> of the small v’eascls 
about the region of the needle tract. This 
thrombosis extended about 3 mlllmieters 
awa> from the border of the immediate lesion 
(Fig 4) The tract of the needle was necrotic 
and baunorrhagic There was no evidence of 
fibroblastic infiltration of the lesion but nu 
mcrous gitter cells filled with fat were present 
S) The gitter cells showed evidences of 
migrating to the vessels in the viamtj of the 
needle tract though few were present m the 
pcnvascular spaces, Demyellmzation wasdis- 
tlncllj limited to an area less than a miUi 
meter distant from the needle tract. Within 
that xone many m>’ehn sheaths still remamed 
but were greatly swollen The nerv’e cells in 
the immediate rone were slightly swollen and 
VTicuolated There was very little evidence of 
ncuronophagia. At a distance of 2 millimeters 
from the needle tract all the architectonic 
structure of the cortex was normal, with the 
exception of thrombosed small blo^ vessels 
as has been mentioned 
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Ft* De* Rt ^ Foot nlll%fmiaf 

ri rtcrtfB • bcva ioraUntMlo tiKCVtn«od I 

TTtMon lof • total lrr»(iUlio«»al 57* bonfl. Tbey arrw tieo 
TIlI* pboto^rapb VI* (aVch oa Um o(K hosdrtd 

ftCbcth d*y \ r*y of Anil of IXif Ra No. 4 abov* 
Iw radkiin wctOa In pbca. 

The bmn of Cat R» No 8 iboired the same 
type of clianget after 3i6 nufllgram boun of 
ciptwure The area of dcni)’^Qk4tioo was 
wen limited about the needle tract but not as 
closdi as in those bnmu with smaller cipo- 
sorcs Jo the Creryl violet stained eecttont 
there was a complete sbs^ce of nerv'e cdls In 
the sone of dat^cUoo with only a few scat 
tered greatly swoUen cells remaining with 
barely disctmible nudej Tbe c^oplasm in 
those cells was vacoolated and the processes 
wrerc absent Tbe NIssl granules were absent 
In the area fast ettcmal to the tone of destme 
tkm the cells showed a simflar appearance 
The inner rone njeainrcd about 4 mMlmeten 
inwidth andthcoutcr 3 Therewasamoder 
ate inertsse of gjla] dementa. The transition to 
the normal cort« occurred within 6 to 8 mUU- 
njeters from tbe needle tract (Fig 6) 


As has been stated in a seoDod scries of 
animals 4 mflUgraini of radium were Im- 
planted for as many as 216 boon, and after 
the needles were rem ov ed the anlmili were 
allowed to live from 2 to 168 di^ In Dog 
Ra No 4 for etample, four i milligram nee 
dies of radium were Im^anted and allowed to 
remain for a total irradiation of 576 hours and 
then rcmo\'ed Tbe animal was allowed to 
live for 150 diys and remained m eicdlcnt 
condition throughout (Fig 7) 

Ja the area of the needle tract In this ani- 
mal s brain there was an Increase in fibroos 
tissue which had grown in to hU the defect- 
Snuill collagen hbm passed directly from the 
leptomeningts mto the brain (Fig 8) In the 
Weil stain the destruction and demyehnna 
lion of the myelin sheaths was limited sharply 
to the edge of the needle tract and there was 
DO resdoal swelling of the m>'elJn sheaths st 
tbe edge of the lesion (Tig 9) The nme 
cells in tic region of the tract were smaDer 
than normal to that the nudeui appeared out 
of proportion to the cell body Tie cytoplasm 
of some of these c^s stained darily wlu1e in 
others ft barely stained at all Tie M*l 
granules were not well definetl in dtber type 
of ceD Jn those nenT cdU with bgntly 
stained cyloplasm the processes had broken 
up and were retracted while in those with s 
heavily stained cytoplasm the processes could 
be seen dearly NcuroDopha^ was noted 
with from 4 to 8 cells about each neri'c cell 
(Fic 10) Astro^cs and oUgodendrogiu 
totJn were present but tbe latter predominated 
(Fig ii) The gitter cells which were so 
prominent In the brains of those a u iins U 
which wer e sacrificed hnraedlatd/ upon 
ren>o\‘al of the radium, were absent except for 
an occas^ual one about a Hood vessel The 
microgiia were not present In anv greater 
number than is normal Tbese mlcrosccric 
changes gradually faded away until at a dis- 
tance of I centimeter from the needle tract 
the normal architectonic structure of the 
brain was present. 

rnauaT 

In summary then the pathological changes 
amsisted of a central sone of dcstmctioo im- 
mediately in the tract of the needle wound. 
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^Ck'’ fe 


Fie. 8, 


FIc g 


FU. 10 


Flc 8 Pbotomteroenph wbkh ihnwi tie prr*eore of 
tmalJ coQaeea filler* wh(^ pai» directly (rerm the tepto- 
tDenlnses Into the bralo In IKir Hi No 4 t\an ClewKi 
•Uio ) 

Fig g. rbotorDlcroRT»ph *ho»lng drttructlon of in)THn 


•heaths whkh was Umllcd thaxply to the eder of the needle 
tract. (Wefl tlaln ) 

Fie to. rhotomtemeraph *Jmriog ncuronophaela with 
4to8cell»lDl)ock*No 4 Theaechartgeaocc o tTcd within 
4 toDIhnclen of the Deeille tract (Crrtyi v^et slain ) 


In the brains of those animaU killetl at (he 
end of the penod of cTposurc pitter cells 
loaded with fat thickening of the blood \*csscl 
endothelium with thrombosis of smaller ves- 
sels, amjclinlzation and slight chromalolv'tic 
changes in the nerve cells were the prominent 
features In the brains of those ammab In 
which some reparative processes had time to 
occur the gittcr cells had disappeared, oslro- 
ejies and oligodendrogUa cells were present 
m large numbers and ncuronopha^ was 
present The important fact to be recognized 
13 that all of these pathological changes 
gradually faded awaj to the normal within 
the radius of a centimeter from the central 
zone of destruction 

CLINICAL EXPEJUENCLS 

Thus far our chmcal expenence in the use 
of radium needles implanted within the brain 
IS limited to one case and therefore this por 
ton of our work is m the nature of a prchmi 
nary report 

Our primary object was to determine first 
of all whether or not the use of radium elc 
ment Implanted in the brain accordmg to the 
tcchmque we have described would produce 
damage to the surrounding normal brain 


structure WTien it oppcarc?<l that irreparable 
damage did not occur we felt justiticd in using 
It in an (ntmcranial glioma U c believe that 
the case herewith reported was a severe test 
of the practicabilit) of its use and that its fu 
lure cmplo>mcnt in these extensive gliomata 
should not be discouraged b> the final result 
m Uus patient 

Ucadacirs meatal chanits comMhhx 

sn^n of S Wfts dtiraUon—rmfird tiliMasloma of 
Ufl tcm^ol loU — osieopiasiK craaioiomY — tmbian 
taiton 0} fjg*/ 2 milhiram radium Hcrdict — nil 
Uram kourj rx^sure—dcaJk 2 moiiUtt later 

'' NI igca 14 ^c*n Michael Ret*e IlmnitAl 
848570 

In Febmao of i93» th* paUent began to com 
plain of le^tre headaches accompanied bj \mmitinp 
lUs memon wi* vtry poor and hU mother itated 
that he acted queer!} and became \er> difficoU to 
manage WTien he aitcraptcd to walk he became 
very nniteady and often fell to the floor nneonsaou*. 
He would b^rac ngid and then would ha\-e gen 
eralued clonic mo\-ement5 accomnamed bv Incon 
tinence. 

ExamtuaJton The ituU was large but there was 
no t}Tnpanltjc note upon percuasion. The left pupfl 
was larm than the right and did not react to UghL 
The right palpebral fiiuro was wider than the Wt 
There was a high grade bilateral papfUcedema with 
retinal iuemorrhagea The right side of the face was 
weaker than the left and there was marked weakness 
in the right upper eitremit> There was a pro- 
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Flf. I left PbotamfcTOK np fc to tbow prcdoailBAfiCT M ajtrecytM Imme 
dktelj tboat the ontOe cr»ct. (Ce W ()>id atilfi ) 

ifc Pbetatnicrocrmph 0# ouw reat ned ffwa petlrnt. TU* )i t 


Dounced ploiU of the Wt tmpfr eytUd witi dlffioiliy 
in nwiag the left e>Tfa«ll to tin mMUne. Tb«re 
were 00 aeiaory dooges The boy hid 00 iphuli. 
■ptuk, or utereognoBi. lUi vtioil fiddi onila 
Qot be detemioed leamtdy beciuM of hi* meauJ 
iuUbihtv Uli ittntioe c^d not be held tod bli 
eowtiooil ontbomi irere freqoent 

O/ero/M* It wu miay »eeki before in open 
live permit could be obalaed from hi* purou. Do 
Aprils i^i ■ left oeteopiutic cruiotocay wu Der 
formed 1 m cfaOd hid oecome ittiporooi tod lud 
to be fed inibcnllT 

One end one hill centimeter* below the eurfice of 
tbe temponl lobe oeir It* interior pole, t Wree, toft, 
eflitinotLi reddlih rrilow tumor ttu— wu fooncL 
In ircu It wi* firm bnt for the moit pirt tbe tanxtr 
vu quite eoft ind )elly Ifkf. Tlte cortkil ap wu 
remoTtd with in dectxoearfical unit ind 1 portion 
of the tomoT wu remored br 1 curette ickI • ncker 
hUcrtaropfciDy it wu • flJoUntomi (Fig ii) 

Eight t mlmgrim rtditun needle* were Impliated 
Into tbe tumor mu* it Intetril* about i ccntl- 
meter Tbe dnn miter wu left opeo over the tem 
pom] lobe and tbe bone fiip wu remored (Hg 1 3) 

Curw The Immediate poitoperitire copdi t lon 
wu preoriou* but after i* oour* M* blood prewnre 
roee to 90/50 and be wu t«k-?ng fluid* by mouth. 
Bii temperature wu 103 6 recttUr and ^ pube 
150. (Edema of the loft eye tod lace began. He 
talked «nd moved hb right arm and leg u u h* 
bad prevlouity Ulthin 14 boura tbe {edem* of hi* 
had Iimtued but be wu more alert and his 
blood prtMQre wu 118/78 pmbe, ito and tempera 
ture 98-4 nil rccoT t ry then progreaecd rapldiT »o 
that within 48 hour* after operation the cedema bad 
jianp(*rtd entirely 


O/<r*/{0» OnAprQit ipti ifterhebadreceiTed 
mObfram hour* M raolom expoMire the flap 
wu elevated and the ndhiiD retoov^ 

0»r»* The patknt* recovery wu creeDeat 
Tbe wound healed walL except for a lUght neouai* 
of It* aaterior Hmh, which evcntixally diappeared 
(Fig 14) HI* EoefitalJty beame greatly Imwoved 
he wu allowed to be aboct hit ward itnrt 
ftraloed. 

Sli week* after tbe removal of the radium hf* hair 
buan to disippear and he became bald over the left 
alM of hi* *£*10. 

Oajaoei tie patient became drowiy and hyper 
tonic inlrarenoua aofntlona did not produce any 
change In hla condltioD. He gradually failed and 
died OD Jane II 193a. 


At tbe outlet It wai quite apparent that we 
were dealing with an eiteniive leu on wUefa 
Itad j^ruwn rapidly toivard the mkUloe, a* well 
os Into tbe frontal Jobe. He became eomno- 
lent and unrtaponiiTc a state from whkh he 
could not be aroujed by hypertonic tolutiona. 
Although the final reitJt may have bcem 10 
different. It wa* not until hu paitntt aaw him 
Id thia moribund atate that they consented to 
cqjcTBtion j 

Tbe pottopciativc cedema about ltd* boy* 
face and left eye was more marked than we 
haoe ever seen following a cnualotomy It did 
not Include tbe Klip over the bone flap and 
we are Inclined to believe that It wi* doe to 
an unusual circulatory »t*ai* rather than to 
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FIr. 13 \ ny plain of ikoll lo ibfur ptwlllon of ciijht » roOlUnm rvUoro omUn Implanted Into tht tumoe of the 
patient SmaD in%'er cllp^ are to be *em on (he blood irctieU of the corta 


an> direct cfTcct from the radium He did not 
lu\‘c an unusual postoperatue rise m intra 
cranial tension ^s’hlch might hav-c been due to 
oedema produced b> the radium Disappear 
ance of the hair o\ er the left side of the scalp 
was a late effect which was expected The 
area of depilated scalp was considcrablj larger 
than the drcurafcrcnce of the area in which 
the needles were implanted 

We ha\T no wa> of knowing accuratel) the 
duration and exact time of onset of the 8 }’Tnp* 
toms in thiy patient because of the inaccuracy 
of the history The microscopic picture of the 
tumor which was classified as a glioblastoma 
led us to believe that the prognosis following 
operation would be unfavorable since it Is 
known that the clinical course of the gho 
blastomata is shorter than other tumors of the 
glioma group These large succulent tumors 
produce tremendous cedema and intracranial 
tension They grow rapidly often extending 
throughout both cerebri hemispheres. They 
have been proved to be httle influenced by 
X ray therapy or by radical surgical operative 
proc^ures 

It IS more than unfortunate that an autopsy 
permit was not granted because it leaves un 
answered the Important questions of the exact 
extent of the tumor and the effect of the ra 
dium ujxin the remaiiung tumor tissue and the 


surrounding normal brain These ore matters 
for future 8 tud\ 

Wc may be certain however that the im 
plantation of radium needles and their subsc 
quent rcmov-al is a practical procedure the 
success of which may be influenced by the 
care which is taken in the closure of the 
craniotomy wound 

DISCUSSION 

The direct effect of radium upon tumor 
tissue has been mv’esUgated many times and 
though we wish to record our obscrvmtions 



f?* 14. ^tofrmph of piUent u day* after ren»T*a o( 
ndloni ocedkt. 
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upon thi* point as cmr cipcriMice Increases it 
is not the primary point with which we are 
now concerned Our aim* were to establish 
whether or not radiom could be placed wi thin 
the brain for long periods without a fatality 
to the patient and without serious damage to 
the flurrounding brain structure Our eipen 
mental e\ndcnce and meager chmcal eipc 
nencc would lead us to bdle\*c that radium 
implantation Into the brain In small doso, 
properi) faltered and left for many houra is 
toleiatrf extremely well by animais and b> 
man This is particularly true If an adequate 
decompression is made to prONdde for anj 
possible nse m Intracranial tension 

Though a destruction of bnJn tissue oc 
cuiTcd about the margins of an mtracramal 
tumor We would sacrifice it giadlj for the 
advTintagei of treating such a tumor more 
adequatdv than we are able to do at present- 
Howc\-er we belle^•e that such a destruction 
of ccrebmi tissue does not occur certtiol> not 
beyond a radius of i centimeter This meant, 
therefore that we beliei’e that many of the 
pathological findings we ha\-e described mar 
have been due alone to the introduction of a 
blunt needle into the bmin Itbasbeenahom 
by Penhdd (17) that oberet the track of a 
blont needle, compound granular corpuscles 
occur in larger numbers that the astrocytes 
send Id large expansions conccotncally and in 
general a acalnx results which contains con 
nectlve tissue and causes gilosts and a dlstor 
tion of the brain- Our roulu, therefore, are 
in accord with those of earlier mvestigators In 
that they show that radium In the doses which 
halt bcM used does not materially injure nor 
malbmin tusuc- 

The tendency for radhim and raj therapv 
to increase the capQlaty supply of the area 
treated was a question which arose during the 
mveatigatXJO- We concluded that the plal 
veseels of the cortex were not Increased In ii« 
or number and that we could discount the pos- 
libilltj of the development of a tdingicctasli. 
Finally there was no microscopic evidence of 
on increajed vascnlaritv nor was there In any 
mstance a teDdenc^ lor secondary hmmor 
thage to occur 

In none of the animals and in the single 
dinlcal experience there was no disturbance 


of the beat regulation mechanism Though 
the needles were in many instances close to 
the \'entncular walls, th^ was no destruc 
tion of the wall and no \'eTitTl nihr hemor 
rhage* occurred 

It most be remembered that some of the 
gliomata halt a more embryonic structure 
than others further that the duucal course 
of some of them is longer before and after 
operation than others. Tbc general cipcrletice 
of neurological surgeons with deep roentgen- 
raj therapy u In acrordarice with these two 
facts, though an exact law of behainor of the 
tumors to radiation Is not posable, ^e bare 
DO doubt that such ma\ prore to be the case 
with the use of radium It Is unlikely that the 
astrocytomata or oligodendrogUonuta which 
hare a relativelj slow dinlcal course will be 
affected greatli Howtixr It is the outlying 
and peripbenu eitcniiona of these tumors 
which are In more actire ceDular (fi\Tsk)n 
iHu^ we wish to inactirete by tbc Implanta 
tion of radium needles. It U probable that a 
much larOT initial dosage will be required for 
the gltobustoma group an example of whkh 
we lire reported upon 

covcLtmiojrs 

I The ideal form of radlom therapy by 
implantation of needles Is that which makes 
use of multiple weak radium fod adequately 
filtered and imifonnlj distributed oixt a 
penod of i»o to 16S hours. 

3 Radium element Implanted into the 
brains of ■mniHli under su(m conditions pro- 
duces no destruction of normal brain tttsue 

I It IS surgically practicablo to implant 
tadinm needles in a brain tumor and retuoix 
them after the penod of radiation- 

Id erpr m oor Oi*tis ^ H- T cr^DBtcr 

foe fai» brip ta p «c } iirf «x tiic mWowtr*: 
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SURCFRY r\NFCOLOGY AND ODSTFTRTCS 


SOME TRINCrPLES INVOLVED IN THE PATHOLOGY AND 
TREATMENT OF EiIP\EMA THORACIS 

\\ITH PAanCULA* REFEaE>CE TO TwuniElfT BY VZMIODTC AiPHATTOV OB EvACaxnOK xun 
All Ri:?iAccjtE»T WnHoCT Diaikacc' 

JOSEPH V D II ritD rAC^NnrOiiXA».LomBui< 

rtr^m J WprT On^alt fcM •< UrIhm. r U(^ Crw«- IM Dni 


T he patboiogy of emp\*cma differs in 
onJj one respect from liie pathology of 
Infectwn of the peritor>eum or an> 
other cndothciinJ cavity namely m that pus 
forms in an area m wmch negative pressorc 
exuU. ^1161X11, In the abdomen t simple In 
dskm into the ca\^t> and sufficient drainage 
to permit all the prr^ucti of the fuppuratiw 
procesi to escape are usually tuffident for the 
establishment of a cure in emm^ema the 
pretence of negatUx pressure complicates the 
mccharusm of healing the cavity having a 
tendenej to poll apart and ttaj open rather 
than to collapse 

Hie pleural cavitj ma) be infected in one 
of three ways 

1 B) the direct introduction of contami 
nated naatenal thrmigh a wo urwi including an 
operatltx vouxl 

2 Through the blood stream This U very 
rare for even when blood stream Infection 
does occur it usuaDy ln^xl\xs infection of the 
sub^cent tiasucs before the endothelial lining 
itself b Infected so it fa not a direct blood 
stream infection of the pleural cavity 
3 By the ^read of infection from an ad- 
jacent organ or tissue This fa the usual mode 
of infection and may occur first bythespread 
as in pt^eumonia or mfhietixa of an infliimina 
tory proces* from the lung substance onto the 
endothehal surface second by the rupture 
of a cortical abscess of the lung which may 
dtber be so minute ai hardlj to Iea\x any 
signs detectable at autopsy or it may be so 
fa^ that the sudden pouring of its toxic ctm 
tents mto the picura, especially If no adhc 
sionsenst may cause profound shock and evxn 
peihapa death before any turdcal procedure 
can be InstitotetL There may be any grade of 
jeverity between these two eiticm ea. Again, 
the pleura may be infected by the rupture ot 
A sabphrenk or Ever abscess through the 


diaphragm of a chest wall abscess through 
(he parietal pleura, an nrsophageal lesion 
through the medtastinal pleura the rup- 
ture or spread of a fupparati\x process In 
osleomxxliifa of the rfbs, of a MmiTur lesion of 
a \xrtebra or by the spread of infection from 
a purulent pencarditfa 
A single pocket of pus will form if the focus 
of Infection fa a slngie one the inflammatory 
process a slow one the bacterial Infection not 
tiighly x’inilent and If it fa rituated in an area 
where there U little n»tion as m the upper 
portion of the chest. In an Interiohar space or 
In the immediafe Deighbortiood of an ad 
berent area These condltwos permit luf 
ficlent time to elapse for the fcrnnatson of ad 
hestons This pocket wiU be small at first, 
containing little fibnn. It will grow gradually 
In sue and if not Incised or drained or other 
wise emptied will finall\ oixrcome the o 
benix force of fresh adhesions and rupture 
Into and inixKx the entire pleural ca\itv 
giving rise (o symptoms of shoi and t onrm U 
as in the rupture of a lung abscess. Where, 
however the Burnmnding adhesions are >xry 
firm, a rupture may take place through the 
long parenchyma into a bronchus and be 
diiimed portialiy m this way Jforc rarely it 
may break through the ponetal pleura into the 
tlasoes of the chest wall and finally point on 
the auiface or umlbriy In\xde the pen 
cardlum or BuhphienJc area 
If the focus fa situated m an area where the 
lung movta widely and freely or If there we • 
number of scattered small fod, or infected 
material fa poured rapidly or in anr gr«t 
quantity into the pleural cavity and if the 
Infecting organism be of a highly virulent 
type giving no rim e for the formabon of pro* 
tectivx adhesions then the entire pleural ca% 
Ity on that side will become Invcdved as (W 
large abacem cavfty This fa the tjpe osaaDy 

Dm cbJ OwltT 
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seen as a complication of influenzal pneu 
monla ;\s the purulent fluid increases In 
quantit> the lung gtaduall> collapses and 
lmaU> the heart and mediastinum ma> be 
pushed ON'cr toward the unafTected side 
These large caMties maj contain large masses 
of fibrin both adherent to the walls and float 
login the fluid 

If a cortical abscess no matter ho^ small 
communicating with a bronchus should rup- 
ture into the free pleural cavit> a bronchial 
fistula will result Reinfection of the ca^^ty 
Will continue till the fistula closes and air 
may be forced into the cavity at each cfTort 
at coughing or straining adding a spontaneous 
pneumothorax to the empyema the combina 
tion being known as pj’opneumothorax This 
latter condition occurs more frequently m 
children and following gunshot or stab 
wounds of the lung m adults- It presents the 
added danger of a possible tension pneumo- 
thorax which, espedaTly m children may in 
crease to the pomt of pushmg the heart and 
rru^duLcfiniim ovcT SO far as not only to di 
minlsh the actual breathing capacity to a 
point dangerous to life, but also to interfere 
with the arculabon by pressure on the vena; 


ca\Tcand innominate \‘cins, Uicreb> pm'cnt 
ing the rcad> filling of the nght heart This 
danger is to be constantly rtanembered in 
treating empyema b> any tml\ closed method 
iSo matter what treatment is instituted the 
cmpyTma will persist and pus continue to re 



Fig t Slinll*r poeomotboT*! avltj in a tMid pattent, 
Immimately after drainaM tube wu recaored and patfeot 
coaildtfcd dJpically e m eu. 


rvfl. 

Hf*. 4, 5 A, utd 7 \ trlcD* ftrp* tn air abaxplkn tnd 
tuax npurifn In a padest iratra by ai^Iralkia aad air 
rrpUcsaral Upoi* 4 abova pnctinBy tb« a»- 

form untH the tourco or focus of Infection hu 
ceoicd to pour Infected nutenal u it were 
Into the pleuni cavity Thm bronchial 
fiatnlx and communication* with a lung caxitj 
or with any other Infected area must aose 
fore the fupporatKe procesa can atop long 
continued bronchial fistula, or other perrfatent 
nnui opening into the empyema ca\'ity fa the 
roost frequent cause of chronic empyema. 


FVr 

<fitlac B> S- ''olr tbe dlnliiatlao ol drMtlT d 

Ukc loai (n Flfom 5 aul 6 a^ air h abwrM aod tb« nn( 

Ai brought out b> Graham (9) a large 
enipyemlc acammlatlon Inroliing more or 
lew of the entire hemithorai e\en with \-ini- 
lent organisms may not very malenahi jm 
mediatd^ endanger the patient 1 life If both 
lungs are otherwiie comparaU%Tl} normal 
But m the presence of any patholog} whkh 
curtails the functwn of either lung and espe- 
cfallv of the lung 00 the opposite side par 
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tlaJarlj if associated mth the usual additional 
toixmia and exhaustion of a patient who is 
vcT) sick from an acute pneumonic condition 
then c\cn a \'er} small cmp}*cmic accumula 
Uon ma^ pro\*c to be a vcv, various comphea 
tion Thus in pneumococcal cmp\'cina Tihlch 
dc\*eIops after the subsidence of the acute 
pneumonic process, the condition is not 
ncarl> so senous os in Inilucnaal empjema 
which usuallj dc\’clop5 dunng the progress of 
the acute influenzal process in the lung The 
MTulence of the bacteria present also in 
flucnccs the fc\‘crit\ of the ease 

nEALDsO OF THE EUFYEilA CUTTY 

How docs an empjema cautj heal? A 
small ca\it} maj perhaps heal bj granulation 
and dcatndal approximation of the sepa 
rated pleural surfaces It is difficult to con 
cd\’c, bowc\xr that a ca\nt> as large as half 
the chest cadtj could possibly heal in this 
way Lar^e caWlies diminish in size onH to a 

limited extent as a result of granulation 
aiw acatnzation The mam mechanism of 
healing after reinfection has ceased is b> 

: Sealing of the cautj from the outside, 
resulting in a dosed pneumothorax, 

2 Gradual absorption of the remaining air, 
the lung being drown out bj the resulting in 
crease m negatiw pressure until all air has 
finally been absorbed, when the caMtj is ob- 
hterated 

In these larger sized cautics when all pus 
and all dead material Indudlng fibrin clots, 
necrotic tissue etc havx been remo\*cd or 
drained out, and the cavity ceases to be re 
infected from within or without, pus practi 
caHy ceases to re form So far as the walls of 
the cavity are concerned the condition is 
now analogous to the dean granulating sur 
face of an abscess after all necrotic material 
has been deared out This is equally true 
whether drainage hn^ been used or the con 
tents have been removed by needle or other- 
wise, At thu stage the infecting bacteria no 
longer float in a l^c of pus which is a most 
favorable culture medium but he in contact 
with and hence at the mercy of the activated 
fixed tissue cells which now amply care for 
what contact bacterial infection is left on its 
surface Thus the cavity becomes practicallj 


sterile soon after It is freed of all fluid and 
dead and extraneous material The abihtj of 
an endothelial surface to care for a certain 
amount of bacterial contact infection is 
familiar to laboratory workers, who find it 
diflicult to infect an endothelial cavitj Gra 
ham (8) found it very difficult to produce cm 
pjema in cxpcnmcntal animals by introduang 
evxn large quantlbcs of baclcnal laboratory 
cultures The abdominal surgeon docs not 
fear pcntoncal contact with infected material 
if no gross fluid or sohd matter remains and 
usualij feels safe if he can wipe the contami 
luted surface dean 

To get back to our subject, we now have a 
dean cavitj filled with air The drainage 
lube, if anj maj at this stage be surrounded 
b) granulations and adhesions which shut it 
off from the cavilj In an) event it traverses 
nn area of greater or lesser depth of dean 
healthy granulations which will rcadil) come 
together with rapid dosurc of the drainage 
smus if the tube Is now removed Bactcnal 
counts in smears taken from the wound ore a 
valuable old in determining the optimum 
moment for removel of the tube, though one 
can usuall) judge b) the quantity and quality 
of drainage A roentgenoCTam taken at this 
time will show a pneumothorax cavit) of ap- 
proximaldy the size of the original empj'ema 
cavitv (Figs. 1, 2, 3) Identically the same pic- 
ture Is shown when aspiration and air replace 
ment has been used (Rg 4) The cavdtj now, 
s^ed from the outside, gradually diminishes 
in size as the contained air is gradually ab- 
sorbed, and Is finally coraplctd) obhterated, 
05 can be shown b) repeated roentgenograms 
(Figs- 4, 5. 6, 7) 

The Impression seems to be general that 
these cavities fill from the bottom, as evi 
denced by the fact that the cavity will bold 
less and less irrigating fluid ^Vhateve^ may 
be the explanation of this phenomenon, the 
fact remains that it cannot be generally so, 
for if frequent roentgenograms are taken, no 
filling m of the cavnty by granulations is evi 
dent and comparatively httle diminution in 
the size of the cavity in the drainage 
takes place until the drainage sinus doses 
After this tlie lung can be seen gradually ex 
ponding and approaciung the chest wall 
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Dunng this proem its Bhadcrw become* not 
denser a* it rrould If to the luo^ •hadow were 
added the shadow of sopennipoted new 
grtmulationa, hot less dense owing to thinning 
of the lung substance oa a result of iu expan- 
sion and filling with air from within 

Some granulation and acatriiabon does 
occur bowrvTT not only orotend the tube but 
also m the angles of the cavity so that the 
cavity in this wa> somewhat smaDer 

If the process is of Wg standing continued 
inflarnmatory infiltration renders the lung 
turface more and more hard and unyiekfing 
its edges become firmly bound to the chest 
wall diaphragm or mcdlastlDum, and there 
remits the U^pc of chroidc empyema which Is 
due to inability of the lung to expand as the 
air u absorbed 

Id every case when beahng boa taten fiaco 
and aD air has been absorbed, the pleural tur 
faces are fi nally glued togetha ON*er a greater 
or leas area b> firm ormmxed adheswns. 
\\bere tube dralDtge hoi bees used the ad 
het»Qs are more pronounced and cow a 
larger area. In fact the oplnloQ prevails that 
m all cases the entire surface Cnwdved be- 
come* permanently adherent An experience 
with two patients with pyarthrosia of the 
tnse who were treated bv a^lratwra and aii 
replacement and wbo arc well with practlcafly 
DO Impairment of movement, makes me lean 
\-ery stronglj to the oplmon of ForUnmi that 
It may be possible If little trauma U Inflicted 
on the pleura by treatment to have the endo- 
thelial surfaces at least over a greater or leas 
area finally free of adhesions. We know that 
this u so in the peritoneal cav’ity True the 
frequency with which pleural adhesiona are 
encountered at autopsy m patients new 
known to havx had any such serious pathology 
Bs empyema may be dted as cvidoice that 
things ore diflerent In the pleura But the 
question will bear consideraiioQ and Inveati 
gation. I believe It not only posaihle but 
pTobabtc that In many coses treated by 
aspiration and air rcpUcement, during the 
polod of 3 or 3 weeks or more required for 
complete air absorotion that follows dinical 
cure, the endothelial surface* may revert to 
Donv"l and ^Ide freely over each other when 
they do come in contact 


I may say a word at this point u to the use 
of antiseptic washings. 'There should be no 
more need or indication for them here titan In 
the pcntoneul cavity or ebewbert. Most 
other abscesac* do better without antise^ 
washes or Interference of any kind. Against 
this, however standi out the remarkable im- 
provement and sbortening of conNwlescenct 
which foUowtd the introduction of irrigation 
with Dakia s solution during the W odd \\ or 
'This Irrigation is still \erv popular and quite 
generaHj used 'The solution it is said iriE 
cause tile fibnnous masse* to dtsiolve and 
drain ouL If this U desired I woDder H 
papain (11 16) or some other digestant would 
not be more cflccUie 

That the fibrin will liquefj Is attested by 
the many cases of eropjema that have during 
these recent years gotten weD by the use of 
small catheter dralrotgt and bv some form of 
aspiration. In the greater number of which no 
inigalloD has been used For a* experience 
with rib reseetkm and open tube drainage has 
taught most potlents ha\'e fibrinous masses 
Uat could not paa thrcru^ a needle or tmali 
catheter Tbeae masses, therefore must baNU 
been reduced to a itate in which they would 
peas through a small catheter or a^ilntini 
needle 

DIAONOSIS 

The early diagnoss of empyema is not 
alwayu easy In cases in whidi a known 
haeinothorax or marked serous effiokm h In- 
fcctcd and become* purulent this may be 
teaiHly detenmned by eiploraloiy puncture 
'Thb u not however the usual wav In which 
the lar ge st number of empyema cases In chnl 
practice begin- Thev usually start as a small 
intrapleural accumolation tcmporaf% waJW 
off b> adbeaiona. 'This may be situated m any 
legkm of the chest cavi^ If treatment » 
Instituted in this early stage one has to deal 
with onl) a accumuiatkin If the case 
bowo-er Is not recognued early and no active 
treatment Imi been Instituted the adbefiioia 
are finally ovenxime and more or lc« of the 
entire pleural cavity will be involved The 
ktcahzatlon of a wmnTl accumulation Is often 
very difficult If detpW situated physical 
examlnatjon may revro nothing abnonnal 
If near the surface there win be dollneai and 
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diminished or even absent breath and x’olcc 
sounds INcxt to the finding of pus bj needle 
puncture, roentgenograph) is the most \'alu 
able single means of diagnosis It has how 
e\*er all the possibilities of error inherent in 
the interpretation of shaderws ^\'hcn pus is 
found, the localization and outline of the 
ca^’lt^ ma) be M:r\ much facilitated b) re 
mo\nng as much pus ns po'^siblc CNTn though a 
small quantlt) and replaang this pus with air 
Roentgenograms non taken with the patient 
in a number of different positions and with 
the ni)‘s directed hon^ntaU\ \\ill sho^ a 
fluid line T\ith air abo\'e so that it is possible 
b) a 5tud\ of a senes of ^^cws to outline 
dcfimtel) the entire ca^^t^ If the cavit) has 
been complete]) emptied of fluid v.ith oir re 
placement, it ^lU stand out clearl) in the 
roentgenogram in an) one position 
One should nc\’er be satisfied that pus is 
not present because of a single ncgali\*c ex 
ploraton puncture and the largest possible 
needle should be used for wr) thick pus wiH 
not flo^ through the usual aspirating needle 
There ma) be two or more sqwirate non 
commumcating ca\ntics each of which will re- 
quire separate treatment A small cmp^*cma 
pocket ma) be situated deep!) m an inter 
lobar area, or o\Tr the dome of the diaphragm 
or between the lung and pericardium or 
mediastinum so that health) pleura or lung 
must be trawrsed in order to reach it In such 
cases the course is to aH mtents and purposes 
like that m a lung abscess In their dralnara, 
open or closed one ma) cause infection of the 
general pleura or injury to the lung substance 
It is sometimes verj difficult to distinguish 
between an abscess and an empyema cavil) 
Here one's rlimml sense must come to his aid 
A patient with a lung abscess is usually much 
more senousl) ill thnn one with on empyema 
cavity of equ^ size If the abscess is cortical 
and adhesions exist, there is usually no senous 
danger m inserting a needle mto it. One will 
meet, however, the occasional foul smelling 
anaerobic lung abscess, the puncture of which 
may result In on acute phlegmonous Infection 
of the chest wall with the most serious con 
sequences. 

I have said nothing about pathognomomc 
physical signs of flmd in the chest. Areas of 


dullness m cmp)'cma do not change with po- 
sition as has been taught, c\*en in large effu 
sions, unless a considerable quantil) of air is 
present, for the structures which surround 
an cmp)’cma ca^'il) wry early become fixed 
so that the lung cannot shift position in 
different postures 

rRornyTJLxis 

Can we do an)'thmg to prc\‘cnt cmp)-cma? 
Children with whooping cough or other 
pulmonar) conditions who ba\*e %aolcnt re 
peated spells of coughing should be gi\‘cn 
such remedies as will mmimuc the Molcncc of 
the cfforls at coughing and thus a\T)id, if 
possible the rupture of a cortical lesion and 
the production of spontaneous pneumothorax 
whi^ ma) occur c\‘cn without an) lung 
palbolog) Chest wall Infections should be 
inascd earl) The same Is true of liver and 
subpbrtmc infections In making an ex 
plorator) puncture or in aspirating a serous 
effusion one should obscn*e c\*erj aseptic pre- 
caution 50 as not to con\‘crt a serous into a 
purulent effusion All effusions should be 
evacuated Espeoall) is this true of hmmo- 
thorax The chest should be empUed of blood 
just as soon as sufficient time has elapsed to 
make one reasonably sure that the hmmor 
rhage will not recur If the blood or scrum Is 
replaced with air, every drop of fluid can be 
withdrawn without altering the intrapleural 
tension In fact, os brought out by hlorelli, 
to pre\’cnt recurrence of hamwirlmge or e\*cn 
to arrest it If persistent, a larger amount of 
air may be Injected thnn the fluid removed, to 
the point of producing positI\’e pressure If 
nec e ssary As the air during the ensuing 2 or 
3 weeks is gradually absorbed the lung will 
gradually expand Patients with chest lesions, 
whether inflammatory or traumatic, should 
be the object of sohatous care and should be 
frequently viated and examined by the 
physiaan or surgeon and frequent roentgeno- 
grams should be taken 

TEIATUENT 

Three methods of treatment of empyema 
arc DOW In vogue First, indsion and open 
drainage with or without rib resection and 
with or without irrigation of the cavity A 
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lirge rubber tube is lie roost generaDy used 
means of drminsge Some go so far as to ad\'n- 
cate gauxe paclmg of the entire cavity (2) 
Second doic<i tube drainage, a large catheter 
or wmilar tube bang Inserted through a small 
stab Tvound or by means of a trocar the tube 
bang intended to fit so tightly that there is no 
leakage between it and the surrounding chest 
walL Some form of luctfon more or less con- 
tinuous, and some form of Irrigation is the 
rule. Third aspiration 
I ihaJl also discuss a fourth — periodic aa- 
plration or evacuation of the pus with air re 
placemait and without drainage, 

IfKUi*n m/k or vttbout nb retcdiiMt and 
open drainagt This was the method gencmlly 
m use until the outbreak of the World War 
During the measles and Influema epidemics, 
the reports from the vsnous Army hospitals 
in the Dinted States to the Surgeon General a 
office showed the death rate from empj'ema 
after open operation to a^-crage 30 per cent tn 
aome bos^t^ and in others to run as high as 
70 per cent The Empj'cma CommissioD (so) 
found the highest mortality in the ho spitnU 
m which open drainage was insdtated as soon 
as an erosion became purulent or pus was 
located Evarts A Graham (9) a member of 
the Commisston carried out experimeats 
showing the manner in which a large opening 
In the chest wall endangered life the danger 
bang proporticKiale to the site of the opening 
He showed that in the prevalent type of strep- 
tococcic Infection, the empyema dcvxioped 
while the lung condition was at its height, and 
not after its subsidence as in the pnenmococ 
cal type. He aJao showed that open tbora 
cotomy could be done with a greater margin 
of safety later when the medisstlnton 
rigid as a result of Inflammatory infiltration 
so that the disturbance of equHibnuni incident 
to operation conld not be transmitted to the 
lung and pleura of the other side. 

The result was deferred operabon. Tem 
porary aspiration was done as indicated and 
some patients were cured by this aspirstion 
alone. WTien operation was done later, open 
lags only large enough to insert a tube were 
madft and even the tube was protected by 
dreisingi or aomc special vaJve^ect apph- 
i i[nn» and Its cshbcT film InjOi I'd by amaller 


tabes inserted for irrigation with Dakios 
solution This solution seemed to sterilise the 
covfty dissolve the fannoos mosses, and 
aborten the period of convalescence. Re- 
peated wound cultures were taken and when 
the secretions were sterile or the bactenal 
count In smears from the wound reached a 
xrry low figure, the tube was removed. 
Trcatment was more or le« standardized 
along theae Unea, and a marked reduction in 
the mortality rate resulted. 

As compared with other methods, open 
drainage has the following advantages (i) 
The surgeon has the satisfaction of looking 
into the cavity or ranoving s few large 
fibnnOQS flakes and even of putting his finger 
into the recesses of the cavity (a) In most 
Instances, unless there is later delay in healing, 
the surgeon is through with his work when 
the operation is finimed and the patient has 
rallied from any resulting tbocL No ckae, 
repeated personal observation Is required 00 
his part if coDsilesctnce is normal- In s 
large namher of cases the patient ma> gtt 
without hb having seen him apiifi, ample 
care being fix-en him the nurse. (^)IrTlga 
boo can be done If deafred (4) Tenswo p!^ 
njothorax b impoasfhle. Cs) bodies 

can be removed. 

On the other hand (i) there b ilwa^ 
shock of varying degre e , depending upon the 
degree of ligiffity of the mcdisstinuin, the 
amoont of hmg disease present, and the care 
used fn mtntmlrirtg the ejects of opoi pacn 
mothorax by hand or gauze closure of the 
wound during the cper a tfve procedure vnlvu 
Isr doture of drainage tube, etc (3) There is 
much secretion and drainage, requiring^ 
quent abundant drcaaings, the patient bong 
more or leu constantly soaked in fetid pus 
and Iherelorc a nuisance to those about him 
(3) The tube may not be piiced so as readily 
to dram the cavity and a second thoracotomy 
may be required In thrs connection, many 
surpcstl textbooks describe the exact spot 
on the wall at which a thorac otomy 

should bo done. I heard a very able surgrai 
who bolds a high hospital and teaching ^ 
tkm recently say be always resects the 
rib in the posterior axIDary line Thoaeww 
practice such a set rule wID strike an empyema 
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enter and escape vrith each respiratory cycle 
Forlanini’s article would well repay reading 


ca\nty In most instances, if the entire pleura 
IS in\*oh*cd I should ha\x missed it in nearly 
half of my own series of eases. ENddcnlly, 
thcsi men very •seldom sec empyema In the 
early stages Or do thc\ drain at one <pot and 
then find their way to the ca\nty by dissec 
lion, or separation of adhesions? (4) Occa 
swnaHy a tube gets lost in the ca\nty with 
resultant cmbarrasiracnt for the surgeon and 
trouble for the patient (5) As a result of the 
presence of the tube (a) some «econdary m 
fection 13 mcMlable (b) pressure contact may 
result m intercostal hremorrhage ulceration 
into a bronchus, much granulation about the 
tube, and if long continued the formation of 
a thick walled sinus with greater tendency to 
chrome empyema than by any other raetbod 
(6) There is always a deforming scar 
Closed drainage As early as 1890 Forlanlnl 
reported 6 cases of empyema treated m the 
prc\aous 3 years by this method He rentes a 
contro\Trsy at the Medical Congress m 
\leiiiia in 18S9 between the adixicatcs of wide 
open masion and drainage and the partisans 
of what he called the Bulau method which is 
exactly the closed tube method as practiced 
today He fa^•o^ed the latter but said that 
complete empty Ing of the ca\ity was essential 
to a cure and the Bulau raetlnxl did not re 
mo^*c all fluid at once The fluid could only 
be remo\Td by replanng it with air He, 
therefore by needle puncture or after intro- 
ducing a N61aton catheter through a trocar 
rcmo\*cd all fluid by repeated alternate sue 
tion of fluid and injection of air He produced 
a negative pressure In the cavaty by repladng 
the fluid with approximately one half Its 
TOlume of air This ncgatu'C pressure he 
maintained by a scaled two-bottle gravity 
method He aimed at Leeping the cavity free 
of pus and fa\’onng closure of the cavity by 
constant suction He also used repeated 
washings of the cavity mostly with bone add 
solution This, except for the complete emp- 
tying by air replacement describes the present 
day method In fact there is much talk to 
the contrary of keeping air from entering so 
as to prevent pneumothorax This is a miscon 
ception of the pnndple of avoiding a marked 
open pneumothorax which means a free open 
ing which aUowB air easily alternately to 


by any one interested in this subject, for 
there w hardly any aspect of the pathology 
and treatment of cmpyxma that he docs not 
discuss, many of his terms being in the Ian 
guage of what is considered most up-to-date 
on the subject today MorcUi, Forlamnfs 
pupil and successor, docs a rib rejection, in 
sens into the pleural caMty a large tube which 
Iraixp^es an hourglass inflatable balloon m 
tended to gi\x an air tight fit, irrigates with 
doro«ol, and maintains negaliix pressure 
(Fig 12) This technique ga\x him c.tccllcnt 
results in the treatment of fresh thoraac 
wounds 

Closed small tube drainage can be in 
stituted without the shock Incident to open 
drainage and without the dangers madent 
to an open pneumothorax Irrigation of the 
caMty can be done If desired >.cgaU\*c pres- 
sure can be maintained by some form of sue 
tIon, this bring by many considered desirable, 
as fawring carber collapse of the caMt\ 
Others encourage coDapsc by forceful blowing 
exercises against resistance Forlanim used 
inhalation of oir under pressure I belic\T 
little IS to be accomplished by any of these 
measures except In to far as they hdp to empty 
the caMly of pus To the contrary , they may 
all ha\’C a tendency' to fa\'or the passage of 
fluid exudates from the lung into the cadty 
and to mamtain or re-establish the patency 
of a bronchial fistula or Infecting sinus. 

As disadv'nntagcs of the method may be 
mentioned (i) The small tube may be 
blocked by plugs of fibnn, (2) it may not com- 
pletely dram the ca\aty , (3) the tube may not 
remain air tight, air finnTl y finding its way 
between it and the surrounding soft parts, 
favoring secondary mfection, (4) to a lesser 
extent than In op>cn tube drainage, granula 
tions form about the tube and chiomc cm 
pyxina may ensue if drainage Is of long dura 
tion (5) possibility of tension pneumothorai. 

Aspiration As For lanim well brought out, 
it IS impiossible to empty most empyema cav- 
ities completely of all fluid by aspiration alone 
In fact, he divides them mto three classes 
according to the degree to which the walls 
yield to suction (i) In which the walls yield 
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B, UtUnc until iUb voutd to bcmute tatrodoc 
of Itfji 

retdily to afpiratten (*) In TPblch the wills 
yield liter to continued faction In which 
they onTF >ndd and thoracoplasty has to bo 
done to coDapae the cavity 

Tbe acadrotaJ or loadeotai cure of em 
pyema by aspiration b as old as aspuatkro It 
self Dtmn^ tbe W orid Vi ar experience more 
than ro per cent of the cases were cured by 
tbe aspiraticm wbicb was done as prehmioary 
to later thoracotomy Bat no one has ever 
definitely tbown that any great number of 
consecutive cases can be curri by a*piratIon 
alone Nor have I ever made *uch a claim It 
may occasbnaHy be possible to remove most 
of the po* In an empyema cavity by simple 
aspirmtioii. I think hoTrever that this rardy 
ta^ place ^Miat often haiq>eas n that dur 
ing the course of the aspiration air Is per 
nutted In some way to enter the cavity and 
that these cases are really being treats not 
by aspiration alone but a^fiiatioa and air 
replacement 

Air may find its way Into the cavity (i) by 
auction through tbe needle whDe dlsomnected 
from the rninge (j) by needle puncture of 
tbe lung, (2) ^ tearing of the long by the 
force of aspiration I recently diKussed a 
paper (13) bj an eminent pediatrician on 
aspuabon in the treatment of empyema who 
stated that he had had no eipenence with 
aspiration and air replacement- I was able to 
show by one of hu own lantern slides that 



Flf. LsTfe sUsdKd to dunpgj rntlxT toMag 
end itn^ iar corafrOtm to i^riaa*. (Hnt toclkd a 
UfinliDa ftwi tkb trplactaMat-) 

be had If aeddeotahy and unknovn to him 
practiced air rtpiacement for he showed a 
cavi^ completd> filed with air and com- 
pletely empty of pus after one of his asplri 
tiom. Instances are on record (17 19) smeie 
the poD of forceful aspuatton tore the Itmg 
substance producing a bronchial fistula and 
spontaneous pneumothorax and permitting 
free emptying of a cavity after previoai re- 
peated negalive attempts McEnciy and 
Brenoemann describe the Inadcnce erf pyo- 
pDeumothorax after one or more i^)iritioc5 
and frankly attribute It to pulmonary traunii 
by the aapirating needle They also dte an 
Initance where a hypodermic needle used to 
rive a cardiac injection of epinephrine pci 
loratcd the thin kaf of left lung overfaFping 
the heart, prododng marked pneumothorax 
and when at tutopiy the lung was inflated 
thmtigh the trachea, air bubbled oat through 
the opening made by the small needle 
PeriodU asfrhvUm or treevaUem vtik («r 
roflacem*nt viDtoui drotnat*- ForlanW • 
article, already dted describes a method of 
emptying completdy the chest of fluid by 
aspiration and air replacement He give* 
Parker creditfor first fuggestingit- Thlsmme 
method was described and CTCdlt given to 
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la Larpc needJc conacetfd to HMrtioii tppanto* 
lod muncr owdle in*crtcd higher up conneclid to poeu 
motbom appmtat, both conlrolW by forrcp^ cUxopbif; 
GUn taHo;; coDOCcikm in lover tube aexr the oeetDe end 
d the tobe ihrousb which air Uibble< cm be watched for 
to de term fate vhM the ei\Hty b empty of ^okl (Secood 
method.) 

Foriiliiini b> MoreUi, hjs pupH and successor 
in a monograph on wounds of the chest m 
1918 \\'hilc serving t\ilh U S Armj base 
Hospital No 103 on the Itahan front a short 
distance from Morelli s Special Hospital for 
thoraac wounds I became acquainted with 
this method through the same monograph and 
for a number of j^ars after had occasion to 
use it in the remoMil of non purulent effusions. 

If one tnes to cmpt> the chest of a fluid 
accumulation b> simple aspiration with no 
air replacement one eventually has to stop 
Without removing all the fluid for one of two 
reasons either the negative pressure becomes 
so great as to cause pain and respiratory or 
cardiac embarrassment or the needle will 
come m contact with the visceral pleura and 
cause pain, coughing d>’spnoca and shock. 
If, instead, the fluid is gniduall> replaced with 
air as it IS removed, the cavity maintains its 
original size and shape, and cverj drop of the 
fluid can be removed with practicall> no dis- 
comfort. 

It did not occur to me to use this method m 
the treatment of cmpjTma until 1933, when I 
had occasion to perform a temporary aspira 
tion on a young woman with an empyema 
compheating an influenzal pneumonia Hav 



FIz It CrephkcIcmcMittntlonofthirdmethodftboviaf 
loox fofrrrn utroduftd thivoxb lub vouod per 
oUttlng fnt Qow of fluid oolward kIt inward osd ready 
(ogrup fibriocoa roa»«« that may prcKot lo woaod 

ing found pus b> ciplorator> puncture, I 
deaded ^hllc the needle was still in place to 
rcmox'c as much pus as I could prcifous ci 
pencncc with aspiration iMlh air replacement 
of non purulent cfl‘u«ions encouraging me m 
the belief that I should be able to do this 
without harm or discomfort to her This I 
proceeded lo do, casil> remonng 300 cubic 
centimeters of frank pus and replacing it with 
on equal volume of air The patient improNxd 
remarkably immcdiateJ> after this, and when 
a few da>-s later I spoke of thoracotom> she 
suggested another aspiration which I did 
again replacing the fluid with air, and finally 
did the same thing a third tune Following 
this the patient was chnlcallj well and has 
been well since Thus m3 initial rase was 
acadentnl and unexpected 
Two >*cars ago I renewed (3) 35 consecu 
ti\-e cases treated b^ this method I ha\-e had 
a few more smee, and know of some 75 more 
treated b> others in New Orleans and else 
where The patients have been of all ages, 
varying from a few months to 75 years, and 
of practically cverj \*anet> of ctwlogj and 
bactenal infection I mj’sclf ha\*e had but a 
deaths, neither of which I beheve was attrib- 
utable to the treatment I feel more and more 
with increasing experience that the method 
has much ment, and while it haa its weak 
Ints and erven its dangers, I believe it 
applicable as generally as an> other one 
method and especially so m very sick pa 
bents So that judiaously used it should 
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It I*flaUKlc Inuxlw bsIUon of UofttB tnr 
mco b7 Urre tnbt. Note mlWf tab* fn lo,- 


(d bawott Then tocoxlu* balkram tit ta 
<Qfiemit »ka tnd inflated soflxksll; c* tlitlfht 

fll vilboQt OBchK compratioci of datoe tW btOtuo and 
tntn an maonbU acitafle» 04 *beiaf aacduUMopeni^ 
ftU ■naCcT 

Uyrer tht mortality trf any emt dcong a 
\’ohune erf Um iroi 

I ftbcruld like to 6« it more gtneraDv used 
aod e«pecuDi ad%nfic the mo« akrpticil to 
use U as a prtlumnaiy mcimte to thdr own 
pet meibod ilmy I un wrt wtE be tot 
prised by the resulta. 

It nay be interesUfig here to ranark that 
ForiiPini tried to treat hla first two cues b> 
aspuatjon wuhont tesoil He lata used 
aspir&uon with air replacement, geltirn com 
plate emptyiDg ol the cavity arrf theae first 
two cases rrere enred by this meihtxl. In the 
remaining cases be used it only as a prchml 
nary measure followed by closed tube diain 
age and m his coududing remarics »aya that 
one should not lose time tiydog aspiration- I 
must also tas that I was not fanuHar with 
thes e facta not with the wort of Ehaa until 
I looted up the hteratuic in December 1930 
in the preparatioti of my puper published in 
JftJJ (j) 

TECSXIQOT 

Three methods are used to rcmoir the COD' 
tents of the empyema catrftv and replace it 
with an 

I In small efluslons b> puncture with a 
siDfile lirw needle attached to a syringe. 

f In largo cfluiions by puncture with a 
large and a an-an needle to wtidi a auction 
appatatui and a pneumothorax apparatus are 
respectivtly attaAcd- 

3 Where the needles become blocked Iw 
tonporaiy »maR Intercostal inctoon idm 
emptying of cavity by rqieated forced m- 
fjiialoty and apiratoty effort 


In small fusions The rite and outHne of 
the purulent effusion having detenm«d 
a point far the intenmstal space correspondim 
to the lownt pobt of the e m pve m a cavity b 
anaesthetired "^Ih o 5 or i per cent sohitioii of 
procaine hydrochloride a£ the tmues from 
skin hs pAenra Inclusn'e, being thoroughly in- 
filtrated- A large needle u now attached bv a 
nhbfr (ul>a connectioQ to a 50 cubic centi- 
inclerLncr f>'Tinge and Inserted at thb point 
A jjTingefol of pus is dott aspirated the tube 
Is daisied with hajmostatic forcqjs, the 
syringe Is disconnected, emptied filled with an 
equal quantity of air and reconnected to the 
tube and needle the fotcepa are undamped 
and the contained an is injected. Thb alter 
Date aspiiption of fluid and injectxm of ait b 
repeat^ until, on aspiration air comes 
through the needle which ihtwvi that tltc 
needle point u now above the fluid Hoe or that 
aD fluid baa been asjrfratcd. The patieiit and 
needle ait manipulated so as to make nut 
that the needle point rests in the bottom of 
the pus cavity the procedure b repeated 
untu air mn *** from the ceedla, whods 
indkatea that tB5 more fluid remains. Thbb 
preferably done with the patwQt rittmg up, 
but very rick patxmU are treated lying down 
with the bead and sbouldcra slightly elreated. 
It b essential that the connecting rubber tub- 
iM be \Trv stiff aa ordinary tubing wffl 
coBanse with the amount of auetjon usually 
required when the pus b thWt- The mtm- 
ductlon of a large needle is much fadbtated 
by making a ai^n akin stab with a ibaip 
pointed kiufe (Fig 8) The needle sttnehed to 
the clamped tuUng mav more conveniently 
be inserted before connecting with the syr 
log,. (Tic 9) 

In larre tjfufians A second spot in the 
chest will u fnfiltmled with the anaaihetic 
•olollon and a second smaller needle a Intro- 
duced- The first larger needle b connected to 
the suction apparatus and the second needle 
to fome lotto of pneutBotborax aRJuratus 
wl«ttby the amount of air that comes throogh 
Can be measured and the cavity rapuiiy 
emptied b) stmultaneous suction and air m 
itetjon (Fig 10) 

Wkm tht asffmhnr seerflo an biecM In 
some cases the fibrinous exudate prevents 
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complete cmptj’ing of the ca\*it> b> blocking 
e^■en the largest needle, rendenng It possible 
to aspirate, at most, onlj from one half to 
two-thirds of the contained pus If dclaj Is 
Inadvisable, a small intercostal incision is 
made, just large enough to introduce the 
index finger, the patient is turned «o that this 
inasion hes at the most dependent part of 
the cavilv, and he is mstructed to perform 
repeated forced inspiration and expiration 
while a long pair of forceps keeps the incision 
open (Fig ii) fluid being forced out with 
each expiration and air forced in with each 
in^iration, masses of fibnn bcin^ removed b> 
the same forceps as thej appear in the wound 
until the entire cavitj is thorough!) emptied 
of fluid and free fibrmous masses In children 
the crying cfTorts are utilized in the same wa) 
If the patient becomes <hockcd or has a 
tendency to cough the wound is closed b\ 
digital pressure and the patient is immcdiatcl) 
relieved After a moment the procedure is 
continued as before When the chest has 
been entlrel) emptied the patient takes a 
final deep inspimtion at the end of which the 
bps of the wound arc compressed digltallv and 
kept so bj a gaure compress These wounds 
do not drain, thej heal rcadil) and have to be 
reopened if the procedure 15 to be repeated 

This last method ma) perhaps more rcadfly 
appeal to man) who seem so unrea«onabl) 
prejudiced against aspiration Thc) can have 
as blood) a field as desired, can see the pus 
pour out, including fibrinous mosses, and can 
reopen the wound at will 

La man) of these there seems to be no 
reason to hurr) and if one will hav'e thc pa 
tience to wait the fibrin will eventually 
liqueiy I have been on the point of making 
an mdsion in a number of these patients but 
after repeated aspirations without using an> 
thing mtended os a solvent thc contents 
finally became perfectly fluid and It was 
possible to empty the cavity entirely 

APPLICATION OF lIETnODS 

WTuchev'er of these three methods is used 
the volume of air replaced is usually the same 
as that of the fluid removed- It may, how 
ever be vaned as indicated Thus if the 
cavity 13 refilling very fast so that more 


fluid accumubtes than thc volume of air 
obsorbed In the same period, less air Is re 
pbeed, and rtcc versa Negative pressure, if 
desired, roa) be produced b) injecting as little 
oir ns desired I have never deem^ it nd 
vasable to do so The air per se has no thera 
pcutic value It IS mcrcl) used (a) to render 
possible evacuation of all thc fluid, and (b) 
to replace completcl) thc fluid and support 
the walls of the cavitj as before 

Thus thc architecture of the cavntv, as it 
were, IS not altered and thc h)drostatic or 
rather thc ph)-sical compression of thc lung is 
undisturbed except that the hcav'v inelastic 
fluid mass is replaced b) a hght clastic air 
cushion In the manv hundred times that I 
have introduced the brgest avaibblc needles 
into thc pleural cavit) , I hav-c never witnessed 
thc clinical s)'ndrome spoken of as pleural 
shock I believe that this is due to thc pains 
taken to infiltrate thoroughlj not onl> thc 
skin proper but the pleura itself and all thc 
intervening tissue with the amcsthctic solu 
tion I have never used general anaisthesb 
No dram, no suction or imgation In an> form 
is used 

The amount of pus remov ed ma) vao from 
n few cubic centimeters to as much as 3 000 
cubic ccntunclcrs or more at one time The 
procedure is repeated as often as the fluid 
accumubtes, on an average of about ever) 6 
daj-s- The amount of reaccumubtion be 
tween aspuations is seldom over 300 cubic 
centimeters and often less quite m contrast 
to the brge quantities seen when tube dram 
age is used Patients leave thc operatmg 
table fethng relieved and, having had no dis- 
comfort during the procedure except for the 
infiltratlonof thelocalanaathetic,wiihngl) and 
cheerfully submit to subsequent aspirations 

The cavutv has a tendency to get somewhat 
smaller as the condition improves, partly be 
cause of granubtion and acatnzation in the 
angles of the cavit) , and parti) perhaps be 
cause the au: is absorbed faster than the fluid 
reaccumulates so that one maj find the 
dbphragm gradually nsmg, requiring inser- 
tion of the needle in a higher mtercostal space 
at bter aittings- 

I bcheve that complete emptying of the 
cavit) IS essential to bringing about a cure. 
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One patient was cunrd with one 
Some patients h*\-e had ten or more The 
a\wi5e has been about four ^^Tiea the ca^^ty 
has been entirelj eogsUed the patient s tea 
pmtun? drops to normal in a ^ houra and 
he feeU greatU itnprox'cd and is able to eat 
fill up and take an interest tn things about 
hun If the > piratton or cvncuatwn a not 
mimcijiate!\ followed by tins impiweincnt 
it means fhst the ca\nty has Dot been emptied 
or that the patient hiui another caNdU or some 
other senotu condition that is niaung Mm 
Silk arnf a diligent effort mu«t be mode to 
nnd u 

M% «e<rorKi pabent had three sepaxaie 
the roentgenograms ukcn after 

partnl empmng showing three wparate fluid 
line* Th<^ ca\aue* communicated with one 
another and b\ rolhng the patient farst one 
wa\ and then the other we kttc able to get 
the fluHj from all ca\ntj« against ooc side of 
ha chest wall and afpimte it In some of 
tbevr patmiJs there are separate ca\it«s that 
do not communicate with one anoiher la i 
ase after quite a large cant> bad been evacu 
ateti and the pus replaced with air the patient 
continued to hate ele\*ate<i temperature 4ftd 
to look *iik The roentgenogram* showed a 
shadow and aspiration wealed another 
*.a\it\ aboN-e the one that had prevnously 
been emptied This was treated the tame wav 
and >he made an unintemiptcd recoverv I 
have had 3 soch cases, in t of which there 
were three separate cavitlea 

I bait for some ttmc adopted the practice 
of making a small stab In the skin at the wte of 
needle puncture and I behot that this Is odc 
rraaon wh\ I so seldom ace a local pustule or 
abscess following exploration or aspiratioii 
This bttle stab woond makea posjflrle the 
(ntrodoction of the large needle which one 
must use without tbe^n and p*ychk traumn 
caused b) trying to force such « large needle 
through unbroken akm 

In a number of cases for periods of a* much 
as 5 and 6 wedia the cantia went on rctilllng 
in spite of repeated aspirations with do iia 
proveroent in the local sign* or in the ceneral 
co^bon of the patient These were thoae in 
which infecting focus in the lung con tinued 
to pour infection info the cavity One was a 


gunshot wound with a brondbial fistula. The 
CB\-lty contfflued to refill until the fistula 
finally healed after wduch the paticnl s Im 
proitment was quite rapid There Is nothins 
to do in such a case but wait untfi tic iaten 
heals or the bronchial fistula efcses. If there 
be little or no air forced into the cavity 
through the fistula, and no teodeacy to tea 
don pncujDOthorai healing can sometinses 
be encouraged by increasing the amount of air 
injected thus further cornprcsiiiDg the long 
fav'orfng the cfaeorc of an opemng or 
cavity on its surface If hownTr there k 
already positi\-e pressure resulting from 
coughing of air through the bronchial fistula 
Into the cavity th« must be rdlevtd by frt 
quent repeated aspiration of air If the ^ 
re-«ccuraulate» rapidly with & tendency to 
dispUce hmg and mediastiaum a needle or 
trocar should be fiuwricd and left tn nht *0 
as to permit the escape of air from the cavity 
as it accumulates. These patients must be 
watched ittv closel) and seen often as death 
may rrault jf a icrmoo pnenrootborM fa per 
mitted to progress witbciit relief 

TstAnrorr or spzcxai. nTis 01 lactiXA 

For the sake 0/ cmifliasa and at the risk of 
some repelrUon I done to aay a few words 
•bout three partkuUr type* of empyema. 

* When 0 larie frt-<xittini jf>u/miwtBry ah- 
nen «T rmjC>yejno f^ktt r^tara into tfm deen 
rawai fievrai c^ty The sudden rupture 
mto ibc comparatiiTly dean pleural cavity 
of the contents of a large fetw gangrcuoia 
aboctss of the long and to a teaser extent that 
of an cr ow Ti n a pocket is «cconrpanied by 
profound shock and ocrasioialk the patient 
die* before mything can be done for him. 
These lc*lona are anaioeoua to sfmilir rup- 
ture* Into the pentooeal cavity Aspiration 
or small tube closed drainage in any form b 
here out of the question Immediate shock 
•hould be combatrf with rDOTphinc and cardiac 
stireulanta, iniraiToous dextrose and traia 
fuidou if indicated As soon as the pattent 
Improves sufficarntiy a wide opening with 
r 3 » resection should be made at a point best 
calailated to secure drainage and the pitting 
cavity thoroughiy emptiea and cleansed u 
necessary by fntiodoctkm of a suction rip 
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into the more inaccessible portions WTicn the 
pleural ca\ity has been cleansed as ttcU as 
possible, large tube drainage should be In 
stituted with all the precautions against open 
pneumothorax olrcaa\ mentioned The hour 
glass balloon of MorcUi (Fig 12) surrounding 
a large tube should answer the purpose well 
here, glMng free drainage and hermetical seal 
Ing with protection of the raw surface of the 
masion b} contact with the balloon 

2 PyopneumotboTox If before Incision or 
exploratory puncture the physical signs and 
roentgenogram show the presence of fluid and 
air, one can be quite sure that a bronchial 
fistula exists Two factors here complicate 
the picture (a) The presence of a continued 
focus feeding the pus ca\nt} and (b) 5pon 
taneous pneumothorax air hnding its wti> In 
through the fistula 

For some tune to come and until ihc listula 
dova, the cmp\ ema ca\nt) will continue to be 
fed with Infection and one must be prepared 
for a longer period of treatment than other 
wise, no matter which method of treatment 
Is adopted Prehngid tube drainage in these 
eases promotes much granulation in the 
neighborhood of the tube rendenng the walls 
of that portion of the cavity corresponding!} 
rigid The entire pleural surface Including its 
\’i5ccral layer becomes denser and less yncldmg 
as time goes on, so that Tshen cwntuoll^ the 
fistula does close collapse of the cavity is 
much more difficult than in the more recent 
case If the cavaty at this stage does not com 
municate with the outside as when osplra 
tion and air replacement has been used, the 
negative force exerted as the remaining flir is 
absorbed, is exerted pnnapally on the lung 
surface itself Being a gradual constant force, 
the soft tissues be they ever so firm gradually 
yield and the ca\’ity Is finally obliterated If 
there has been tube drainage, there can be no 
collapse while the tube Is m place, and even 
when the tube has been remo’^ the negative 
pull ifl more apt to reopen the sinus than dis- 
tend the lung, hence ^e greater tendency to 
chrome empyema By the judidous use of 
aspiration and air replacement at this stage 

any fresh accumulation can be removed and suf 

ficient an can be Injected from time to time 
to give the desired gradual diminution In the 


8iac of the ca\nty Thus the pull on the lung 
Is gradual and not strong enough to reopen 
the sinus or bronchial fistula I ha\*c m this 
way cured at least 2 cases that had had re 
peated tube drainage 

In an older patient or one who is indined to 
be \‘cr> quiet cspcaally In the absence of 
sc\*crc coughing spells, spontaneous pneumo- 
thorax may not be a serious comphcation In 
children, and in ncr>*ous, restless mdidduals 
howcx'cr, m whom coughing is casllv inated 
and may come on in repeated Molent «^lls, 
great quantities of air may be forced Into the 
pleural ca\nty , a httlc with each coughing 
effort 

If aspiration or any method of closed dram 
age IS used, the patient must be \-cry care 
fully watched and frequently seen by the 
doctor treating the case, and the air permitted 
to escape If its \t>lume grows large or if anv 
sign of pressure or discomfort de\'clops Thu 
may be done by unclampmg the tube where 
one has been inserted, or pcrformmg rcpcatrf 
aspiration if aspiration is being done or before 
drainage has been mstituted If the reac 
cumulation of air is rapid, a needle or trocar 
may be introduced and left in place for a few 
days I know of at least one death caused by 
ne^ect to obscn*c this precaution 

^ Purulent mixed infection empyema, com 
pUcatwg pulmonary luoerenlosts, or occurring 
as an incident to transplatral operations The 
Ionncri5a\Try gra\'econdjUon Itisduetothe 
rupture Into the pleura of a cortical tubercu 
lous cavity or abscess, and this lesion must 
heal or at least Its opening into the pleura 
close before the cmpyTma can be cured Tube 
drainage is followed in a very large percentage 
of cases by chrome empyema E\en closed, 
small tube drainage is hkcly to do the same, 
croeaally if any form of suction is used, In 
which case the cortical lesion is thereby pre 
vented from closing and reinfection of the 
pleura conUnuously favored and encouraged 

Aspiration with replacement of air is here 
the ideal treatment The amount of air In 
troduced may be mcreased to the amoimt 
thought most calculated to compres the lung 
sulEaently to favor the closure of the cortical 
lesion on its surface. If, however this lesion 
happens to be m a stretched area of lung such 
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0* m tt band reaclung frtmj the ci>«t waB to 
tbc collapsed Iting tben the more tbc hing 
« coo^ressed the more the band becDJnci 
fitreteb^ and the roort closure of any fea»n 
in lU substance is prev-ented. Hence It may 
become necessary to cut this band away Irom 
the chest wall before the empyema can be 
cured One might use for this purpose the 
instrument of Jacobacus that n used Uk* an 
operating crvsloscopc It b introdoced throueb 
a large trocar or small stab ’rroond and the 
band cut with a low power cautery On the 
other hand the chest may be deliberately 
opened through a Iona intercostal mas«m and 
tic bami cut under direct vision This seems 
a lortnnlable procedure but my eapeoence 
with 1 ca*^ (4) makes me indineri to feel that 
It should be done more fmiuentl3 This tras 
a 1 oung man mth an old tibfotic tuberculoua 
procew in the nght lung with p)’0pnciin»>- 
tbent -ftiih mued baaenal iniectwo which 
rwulted in a cure alter repeated tspiratioo and 
au replacement before and after the incisioo 
of a hand b\ open operation 

The vnirapl^ral pneumolysis of Jacobaesis 
atsl the open treatment of these bands by 
free thoracotomy have been done m cases irf 
pulmonary tuberculosis itcoving ardhda] 
pneumotbonuc where these bands prevented 
the complete collapse of the lung They are 
coosadered as fiotoewhat serwus procedures, 
however because of the poadbtUty of tbe de 
seiopment of purulent mired Infeotloa of the 
pleura The same b true of all operatiw prt»- 
cedures on the long esen m non-tuberctuou» 
patients 

If the case just died is to be taken as a 
gddt aid successful operation deemed pos- 
siUe in the presence of empyema, then the 
onset of an eropyema alter a tran^eural 
operatwo should not appear as such a for 
iddiblc con^iliciitlon. I believe this to be 
one of the tnoet impoiiant uses to whkb the 
treatment by asplratioa and air rcirfacement 
will lend Itself 

casxxrmos 

In favor of periodic et’acuatwn and air 
replacement maj be said 

I It can be used as 1 preliminary to any 
other method without harm 


3 It can be used when other methods have 
failed I have done w la two Icstances. 

3 It leave* ao scar or deformity e^jedifly 
if ft man atab b done before Introducing a 
large needle. 

4 Patient w not consUnlly bathed m pus, 
not encumbered with apparatus, a up and 
about most of the rime 

5 dftoger of nrtastotic abscess. Bojd 
say's thb fa practically hupossible b an an 
traomatfaed ptcum. 

6 The cost of many dxesdngs b saved 

7 Least probability of chrome enmnna. 

8 I^eost trauma greatest probabmty of 
minimum resdual pkurai tdheWu. 

9 With proper precaution should be uXer 
and result to lower morteaty than any other 
method 

10 It fa cspcoally valuable m the ptesence 
of pulmonary tubercuiosw 

11 It leiib lirelf admiraWy to feodwing 
ialer aD cgjeratire procedures within W 
through the pleural cavity 

Against the method it znav be said 

I It should u:>t be naed to sudden over 
wheimlng infection of pleura by ruptured 
absetsa, etc. 

a There fa the danger of tension pDcurnO' 
thorjua This is I brSeve, its most setioas 
ob)ectkm 

j Chest wall lo/ectioti fa posafhie. I have 
seen only one superficial abscess and very few 
pustules. 

4- Dunog the mtervab between treat 
majts a ctt^ato amount of pui fa present, 
giving fever malaise, etc. This uwaHy b 
only evident r or a days before the next treat 
meet The padeat is peuetkaBy well the 
remainder of the tune 

5 It requires more frequent cootact of 
aoTgeon wito patient and more frequent re- 
eiaminatkra and roentgenograias. 

It b Impossible to 5a> all that ma> be said 
of empyema in any one artiefa such as this. 

I have therefore, umlted myself to a discus' 
awm of the truly cEnical phenomena which 
the surgeon meets and must have In mind to 
treating the pntknL Nothing fa said of btc 
terlotogy and histologiad or irucioscciptc 
change* I have tried to as'oid theory cling 
mg as closely as possible to known fact*. 
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I hope I haNi: made it phun that the oir 
replacement method combined with aspira 
tion or uilh stab wund CNTicualion is not 
just another ‘nerr discirer\ aspiration treat 
ment ” It IS not mcrclj aspinlwn, it rcmo\'CS 
the pus and produces the ^mc tondilion thit 
results after lube or an> other drainage that 
is, a dean ca\il} filled with air The caMlj 
is sealed, there is no strain on its walls and 
the more air present the longer it lakes for 
absorption, and the more lime the cndolhclbl 
surface has to return to normal It is not 
necessary therefore to presuppose that there 
should be an} dcination from the normal 
process of healing m onlcr to bnng about a 
cure b> this method 
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INFLAiiaiATION* 

SIR GE»RGEIXNTnALCmATLE,KCS-,ava,FJl,aS Lomat 


AS a teacher I have alwaj'8’[hjid great 
/_A difficulty in taking dear to the atu 
-i i- dent what infiamnuiion really la and 
where the procew ends. Moil writers on the 
subject seem to me to be In the «unc dlfficoltj 
Feitbooks on pathology with the exception 
of Thoma ejther imply or state definitely that 
BurdoD Sanderson s dehniliou of loilainma 
tion (s B true one tn 187a (?) Burdon 
Sanderson laid down tbht 'Inflainni&tiOD is 
the ftucceseion ol changes occurring in a part 
08 the remit of injury provided that that 
injurv be not flo eicftsave as to destroy the 
vitaht) of the part Thia definition has ao 
tune limit the nature of the injury la not 
speiLhed and It mdndcfl events that were 
either weli known or ool) just cooedverf at 
the tune It was nude As the defioidon stands. 
It would include today processes of lafeedon 
local and general immunity phagocytosis and 
the repair of damaged tissue. E\Ta the In 
odenre of certain benign neopUams and of 
s&rcvtoa and carcfaoxaa could oe ladudcd It 
IS so oil mdiuivr that the common uylng 
‘infiammation h the baidfl of afl pntboi^ 
would apply Thlfl application would be 
raeamnriess, as if it were said that bio- 
chemical or nutriUonid chanM were the 
foundations of all i^tbolopial ebangea. 
Twenty years before Burden Mndersoa made 
Ms historical defimtioa lister poblubed Ms 
riaftpral mvestigatioo upon eariy tta^ 
of inflammation which appeared 10 the 
PhQosophjcal Tmnsactiona of the Royal 
SocictylniSsS liatm conceived thatlaflamtaa 
Uon IS a pathological prcxxaa, and he ended his 
reseanhes in these words — Srhenever in 
fiammalton congeatkm or m other words, 
that disturbance of the circulation which 1» 
trulj characteristic of infiammation exists la 
any degree the tissuea of the affected part 
have ejcpenmced fo a proportionate extent a 
tanporary impairment of functional activity 
or vitai caange. 

BefoTt lister John Bunter had concaved 
lhal inflam mation vraa active in its nature, 


and cemabted in on esadtatioo of the affected 
pwts, tod that any increase of blood supply 
that might accrue to sn inflamed port would 
ncccssa^ induce an increased growth, or 
aetkra of that part, arid as a result Induce 
the repair of daranged tissue. 

Let me take these notions more In detail 

John Hunter trans{ianted cockfl spurs into 
their combs. The result was that ^ ifiurs 
grew to enormous sue a conditfon he pot 
down to the greater power 0/ action In the 
comb than in the 1 ^ As a contrftutcny 
cause of the excessive growth he said there 
■was BO sugnatkm of blood in the vrins of the 
head 

Hunter also considered that the new blood 
vessris that are formed in newly eartravasated 
and aniling substance In the healing of woondt 
stimulated beahng by giving “power of 
action. 

Tnramg to Hunter’s transplantation cx 
perimeni, »nie yean ago I rrccated It, and 
besides transpUntjng the ipere Joio the cods 
combs, I transplanted them Into the sab- 
cutaneous tissue of thdr necks. AD these 
osura grew to the same exteef in the same 
time in thelrBcw utuationfl. and all the grow 
Ingspurs were provided witn a speciai leash of 
blood veaseis for thdr nourishment. Tie ex 
planation of the cxreaafvn growth in the spur 
when tran^ilanted in the comb cannot have 
been due to the greater N-ascoIarity of the 
comb or to the freedom of the veaaous retum- 
Thfi same amoont of growth took pi*ce In tise 
same time in the Buwutaneoas tissue of the 
birds necks. In this plane of tissue there is 
vay little blood supi^y compared with the 
Bonnal cock s comb Nor comd the ecceasivc 
growth in that part be due to Its greater 
power of action ‘ than in the leg, unless the 
•ubcutaaeoai tissae of the neck also * 
greater power of action. The great incresac of 
rite that occurred in the spur when trans- 
l^aated Sato the comb and tlao Into the lab- 
cutaneotu tissue of the neck Is espahJe of 
anftflwr explanation. In these new stustions 
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ihc ppurs UTrc not subjected to the u-car and 
tear of life to •uhich thc> arc cipo<<^d In 
their normal positions 
It IS difficult to see cxactU what Hunters 
expenment docs pro\c Hiolo^^ical laws of 
function, ph}'siolog\ hcrcdit\ and so forth 
arc so interfered with b> oltcnng the normal 
position of a spur that the results of the ex 
pcnmcnl become loo complicated to render an 
explanation possible without further cxndencc 
For example, if Hunter were npht m his con 
ccption that the spur grew to so brge a size 
bcimusc the comb possessed greater power of 
action than the leg and because the %'cnou5 
return was more perfect the following ques 
tion would naturalK ansc and demand an 
answer How Is it that a normal comb ceases 
to grow when it is in possession of so much 
“power of action ’ os to be able to induce 
such enormous growth in another structure 
The reason of the incrca^ic of growth m the 
spurs when transplanted to this new situation 
Is probabl> more complicatctl than the one I 
just now adduced although ii maj havtsomc 
beanng on the matter 
I do not believe that Hunters expenment 
can be explained b) the spur being trans 
planted into a part where the blood suppl> is 
greater than m Its normal position The nccl. 
control expenment negatives that eiplana 
tlon Nor do I believe that there is anj 
evidence m support of the thcorj that an 
increase of blood suppl> wiU alone induce an 
increase in growth or an inatcmcnt to grow 
The Inadcncc and maintenance of normal 
growth of repair, and of neoplasms depend on 
man^ more factors than jncrclj the increase 
or diminution of blood 5uppl> ^ ct the> me> 
all have this in common viz that the accu 
rate knowledge of what is occurring in one of 
these instances may have a great beanng on 
what is occurring in the remairung two 
Turning again to the observations of Lister 
on ‘ the early stages of Inflammation/ in this 
paper Lister chiefly limits his observations to 
showing that an injured blood v easel is dilated 
to the state of temporary paralysis, that stasis 
occurs, that red and white blood corpuscles 
tend to adhere to each other and to the blood 
vessel walls Further that the arrest of move 
ment of the dha of ciliated epithelium and the 


cessation of movements of the pigment gran 
ulcs in pigment cells were proofs of impaired 
functions In the inflamed parts So far as I 
am conccmeil with two additional factors, 
Lister 8 conception appears to me to be the 
essence of inflammation The additional 
factors to which I have just alluded are the 
exudation of plasma and limited emigration of 
rod and white blood corpuscles from the In 
jured blood vessel walls I cannot under 
stand wh> Lister did not include these two 
factors m his dcscnption Waller* in 1846 
had desenbed them, but no notice was taken 
of Waller's work until Cohnhcira called re 
newed attention to it in 1867, 1869 and 1873 
Exudation of plasma and emigration of r^ 
and white blood corpuscles occur pan passu 
vnth the other changes that Lister described 
and therefore neccssaril) should be included 
in carlv changes In fact stasis of the cor 
puscles in an inflamed area is due to the escape 
of plasma from the injured blood vessel walls 
ond emigration of red and white blood 
corpuscles has occurred before stasis takes 
place 

I did not know Lister until over thirt> }*car« 
after his work on inflammation B> this time 
his life was full) occupied in teaching the 
world the results of his epoch making and 
more recent discoveries Having settl^ the 
matter that inflammation is a pathological 
process, he was disinclined to open the matter 
again and did not inform me of the nature of 
the events he would have included in an in 
vcstigalion into the late stages of inflamma 
tion Lister's conception of inflammation 
with the addition of the immediate exudation 
of plasma and a limited emigration of red and 
wWte corpuscles, is from my pomt, the state 
of inflammation, and there, upon resolution of 
these changes, the process stops, Inflamma 
tion therefore, from my standpoint, forms 
onl) one of the effects that may occur after 
injury to a mirt The nature, degree, and 
duraUon of the injury seem to me to induce 
much more vast and complicated events 
which should not be mcluded m inflammation 
These eventful changes in the parts injured 
may be entirei) different from each other and 
affected end controlled by different problems, 

u>d rUQslvfh mbaopUcaJ UtfaiiM VeL p, 
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whDe the procca of Inflammation bs I have 
conceived it rcmaioa the mme^ 

StiE, I amnot imagine a more drumalic ot 
descriptive tenn than that of ‘fnflamizuitioii 
that rvas applied b> prehiatoric obsenTra to a 
hot ewoUen rtjd and painlol part Much 
vater has ptuaed under the bndgei since the 
eaiiv ages prior to and Including the firit half 
oi tne nineteenth century InfecUoo and iti 
conseimeiicea immunity and infection the 
nortoai grorrth of tissues the repair of times 
and the formation of nec^lasms have become 
separate problems, and yet they art being 
described at present in the one Inextricable 
tangle of *inflamiiialJon 

The hoowiedige of these things, Incomplete 
though It be 1* so vast and ao rapldljr ac 
cumulating that I feel these facts akme 
demand tna r exdiakm from the fubtect of 
inflammation and that a limit ihould W pat 
to lU aciion and Influence. 

I am fuJlv aarare that a great deal I have 
said Is parti) contenlioaa and mav be re* 
yarded as bong ectirdv wrong I admit that 
It represents only a pcnonal opinion. \et I 
behave 1 shah carry most pathologists with 
me when I say that the time has come to ex 
dude rqieui and the forma bon of neoplasms of 
all kinds from the subject of InflammatujtL It 
IS gradually dawning on manirind that they 
are under such deflnite and complete contrd 
of the body In some Instances and under a 
dHturbance of control In others, that they 
should not be conadered under the head of 
inflammaoon Directly one cell begins to 
divide into two cdls a tresh element has been 
established and although it may be the effect 
of injury it is oat necessarfly the effect ol 
inflammaikitL 

Let me go more into detail bv ^leaking of 
four subjerts. The first (a) is repair of tliwes 
the second (b) ia the formation of fibro- 
adenomata of the breast the third (c) is the 
formation of papfUomata in the br^t and 
the fourth (dl some local adjects of infeclfon. 

a. In the repair of tasucs there is an ex 
ample of organired and beautifuDy amtrrfled 
groirth. The control b so definite that the 
growth cannot be explained as belnp doe only 
to the presence of growth stimnlatmg agents 
Indnod by Injury If that were so tximot 


formations would be expected rather 
definite organired growth- There b also some 
thing more at the back of it all than the 
presence of hormones. Why nlw-mltf eplthehal 
erfb which haiT cover ed a raw surface ■•wai* 
to multipl) on the instant the raw surface has 
been cov«ed? No more complete control of 
growth can bo imagined than that whidi b 
occairing In the tmues of a healing nicer of 
the skin. Until It b cov ere d by cpitl^um an 
enormous number of blood veseeU arc pro- 
vided for the nourishment of the granulation 
tissue, but directly the ulcer has b«ni cov e r e d 
bv ^thelium, these ucwiy formed blood 
veaseU begin to disappear and those that re- 
main art only those that are sufEcfent in 
number to m^tain the nourishment of the 
part. The co-ordination of the blood fopjdy 
to the demands of growth and the lubsegomt 
mainteminct of nourishment Is perfectly 
timed and mastedy in execution. 

Tbe repair of tb^ does not depend upon a 
haphaxard supply of blood vessds. Su fli oe n t 
DooiiahmeDt is supplied to meet the demand, 
and when that demand ceases the number of 
Wood vessels which have become unneee»iy 
qxmUneoualy vanish. Even tbe formation of 
keloids b imder some kind of control, which 
b In all probability local end lystemic 
omtroL 

By examining microscopically the fractured 
ribs of guinea pigs from the moment of injury 
to 56 da^ I Have been able to watch all the 
ilagei of a healing fracture. Besdei learning 
a great deal more rhmn I knew before, the pn>- 
loDged and orderly sequence of events 000- 
vinced me that they could not have been doe 
to Of to the e rC T Cl i o na d 

stimulating substance of growth doe to the 
mjurv or to the uncontrolkd action of 
bonnonea. 

How can anybody maintain that to com 
and contrculed an event as normal 
ossification is an inflammatory process? 

I amved at the same coodocons upon 
examining microscopically the connnon carol 
id aitenca of cats from the moment they were 
ligated nnffl 14 davs afterward (Figs, i 
and a) „ , 

In uninfected speamrrw the smiUncs* m 
nnmber of the emigrated leucocytes Is sur 
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Flj i Tlx caroud irtm 
of t cat 7 <la>*> after Lfraliun 
la cooUauitv -I Seal of ttca A 
tkm P iHe orjtaalzinR b! krI — 

clot at the alte of Ibc Injaml ' 

fntcmal and middle costa uf v 

the artery The ahafi of the 
arroT B a fuaaliw throo^ an '> 
area vbert the coMlbeliai cell 
have gooe oad newly formed 
connecti\t tJuae can be »een 

CTOwinx from the nbendotheUa] coriDcclivc tiuue hito the 
occanJring dot c, The lumen of the artery 

Fisa The carotid artery of a cat u daya after LeatkMi 
InomUiraity A Seat d ligation D erterulrc b)p<Tphula 

nriang The repair of the arlcnal coals that 
W been ruptured at the seat of bgntion took 
place from the subendothclial conncctit'c 
tissue and not b> mulUplicatKin of the 
endothelial cells The onl) multiplication 
they undenvent was m covxnng the ncwl\ 
formed conneclit'e tissue dent-^ from the 
intima at this spwt Morco\xr the lumen of 
the artery at the end of i4daj‘8 had diminished 
by an increase of the connective tissue of the 
intuna Immediatelj beneath the endothelial 
lining tvhich remamed normal and not by 
the organixation of a blood clot as I had pre 
viously supposed 

The formation of adhesions arc good 
examples of purposeful growth of cells which 
appear to be carrying out inherited functions 
In this connection I once had the opportunitj 
of examining microscopically on excised bursa 
patellae that had suffered from mjury un 
connected by infective process, I erased the 
bursa 10 days after the injury The inflamma 
tion mduced an exudation of plasma within the 
bursal sac The plasma coagulated and thus 
formed a mesh work of fibnn Where the 
endothdlal cells linmg the bursa had been 
rubbed off, the branches of fibnn remained 
attached to the bursal wall and were contin 



Fig . 

of the labAdoihchai coimcctlre tloue extending fir tkmg 
the eoQiie of the inery and dJmInbhing the slxe of iu 
huOCB. 


uous With fibnn therein These attached 
fibrinous branches became like hop-poles 
supports for the upgrowth of fibrous connec 
ti\'C tissue cells which took along with them 
blood vessels for their nourishment The 
formation of the adhesion was definltdj fin 
ished by the covenng of this grotting con 
necUve tissue bj a laj-er of endothelial r^lU 
continuous with those hnmg the bursal sac. 
The remains of the fibnn could still be seen in 
the centers of the >t)ung adhesions (Figs, 3 
and 4) 

b The neoplasias of the breast, known as 
fibro-adenomata, ma^ at first appear to be 
growths that exhibit no control in their 
formation The contrary is the fact. The> 
are under some control that cannot be ex 
plamed merclj by inflammation to which 
thar presence is so often imputed. There is 
often no sign of inflammation Besides that 
the signs that are supposed to be indicative of 
‘chrome mastitis” are present m almost every 
infant breast at birth, and I would not regard 
the amdition as inflammation at all 

First, let me take the fibro-adenomata that 
appear at puberty In their simplest states 
thty are formed by precisely the Mmit tissues 
that ore undergoing phyriological activity 
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diewhere in the same breast New glandular 
dements of ducts and aani may be formed In 
these tumors and whether newlj formed or 
not the> ore usually surrounded b> dense 
la>'en of pericanalicular and periaclnoos con 
rvective tasucs. It u this newly formed 
pericanahcular and penadnous connective 
tissue coming In contact with the supporting 
connective tissues of the breast that gives 
these tumors the macroscoplcal appearance of 
encapsulation To daasif) all these perturbed 
ph>-Mlogical changes as bang Inflammatory 
does not seem to me to touch the problem of 
thdr existence 

Second let me take the intracnnaliculnr 
fibro-adcDomata, the cormecti\x tissue parti 
of which I hfl\T traced to the subepithellal 
connective tissue These tumors occur later 
in life than those of puberty generaDy about 
the fourth or fifth decade. The gUodular 
epithelium covering these tumors often dips 
down Into the connective tiasae element and 
forms perfectly dc>-eloped normal looking 
aani, which any >’Ounff breast would be proud 
to possess. Irregolaiiy planned r>ew breast 
tissue has been dcN'ektped In these tumors, the 
formation of which u under some ccmtrol 
even If it be an Irregular control- 

c. Next, kt me take the formation of 
papflloinata In the ducts of the breast From 


amall Ixginmngs of stalks of pcncanalkulsr 
tissue containing the elastica which are cor 
ered b\ epithelium, these itaJks coolesce and 
in man> instances papillomata de\*eIop into 
duct tumors consisting of Irregulsrl} disposed 
ducts and aani These tumors form another 
example of some disturbance of control and an 
aborted attempt to form new breast gkndokr 
tissue. Nothing can cDn\'ince me that the) 
are rvndence of only inflammation or that In 
flammation has anjrihlng to do with thar 
formation 

d- Lastly let me take evidence on these 
matters given b> the morphological 
ances In the lubcutancoui tmocs that hive 
been inoculated with a culture of Staph>’locDC 
cus aureus, sufficient in dosage and virulence 
to give rise to a locaHied abscess that ruptured 
In 7 daj-s (Figs. 5 6 and 7) 

In this eaperiment I cmnined mlcn>- 
Bcopiadly the whole of the affected area vary 
Ing from the effects of the immediate inocula 
tion to 10 days afterward I have described 
them in detail in Cboyce s Sytttm of Surgery 
and I need not here repeat them. The to 
pressions I gained from a morphological stud) 
of these events were as follows 

I The course and reaults of an Infecuon 
depend primarily upon a balance or an adjo^ 
ment between the resUtance of the host and 
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Fie 5- Firt of the roarpn of u eoitc UaphvloCDmi^ 
tb#o^ ta the wboiUnfoui tUnie of • pjinc* pJR a 
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tince from the ed^e of the abtccta 


chiefls the virulence of the micro-organisms at 
the actual moment of infection 

For example take the rapid death of a host 
from a generalization of the infection Here 
either the resistance of the host is so low or 
the degree of Mrulcncc of the rmcro-organism 
Is so high, that no lime is allowed for the 
formation of an acute abscess Hence when 
an acute abscess forms it can be accounted for 
onl> bj the existence of an adjustment be 
tween the powers of resistance of the host and 
the degree of attack on the part of the micro- 
organism 

During the course of even the formation of 
an acute abscess the process of the host s re 
sistance may become lowered or the virulence 
of the micro-organism may become increased 
>*et my opening statement remains a sound 
one. The whole process first of all depends 
upon the degree of adjustment of factors of 
host and micro-organism at tim e of infection 

Agam the first thing that occurs in the 
formation of an acute abscess is the death of 
tissue with which the infecting agents come 
into contact 
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FIk 6 Pirt ibc nuiRia of ihe larw •l>icr«i. The fw-al 
»od cirenUr fpac« »rt newly formed blood vr«xU in a ime 
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aUvreiilii the onrly formed conncctlte tUiue there iltoated 
1 The center of the abveii C a itrand of hbroui con 
iKctlre tinse that haa □ndcTKone h>'peTpla5la. 


The next thing that is obnous is the 
tremendous emigration of poljmudcar Icuco- 
c>'tcs most of which arc at first kflJed How 
ever the process of emigration of lcucoc>ics 
continues 

The third and fourth events arc the cmfgra 
tionof l)Tnphoc>1csand the h>’pcrplasiaof the 
normal strands of fibrous connoctixc tissues 
that support the subcutaneous fat These 
events occur immediate!) around the de 
vcloping abscess and b> the fourth daj thc> 
are well established I do not know whether 
the inducement of emigration of the Icucocj'tcs 
IS the same in a suppurating process as it is In 
the stage of inflammation due to mechanical 
injur> If the inducing agents be the same in 
both processes then it could be claimed that 
inflammation is a great factor in suppuration 

If however the inducement of the leu 
cocytes to emigrate in a suppurating process 
be not the same as in inflammation pro- 
tluced b) mechanical injury then not in 
flammation but some other process is in 
operation I doubt vTiy much whether the 
factors that mduce the emigration of leu 
cocytes are the same in infectiv'e and non 
infective lesions 

The bone marrow in which the enormous 
inooase of polynuclear leucocyles is manu 
factured, is not in a state of in flamma tion In 
fact, the whole of this part in the formation of 
an acute abscess may be considered as being 
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quettJOQi of iflusamty ntit«r than being cdd- 
cersed mth the procen of inflAmnutloit 
hDaD-or^animu st drrt maluply and are 
mixed with no amoigemcnt b lerioft By 
the seventh d») a '*60 definite anwngetnent 
has occurred in which a dense maxs of mlcnv 


oiginismi completely enordes the abeceii 
cavity in the form of a nng TTic nng of nucro- 
oi^anumi is ntuited at the extreme edge of 
thic abscen bcj'ond which DOTic an be letii. It 
13 Impossible to explab the meanlnr of thh 
nng bejond suggating it has •omethmg to do 
with the queation of immonltj (Fig 7) 

Turning to the later events such u tie 
hyperplaw of the normal Mpporttng stmtdj 
of connective tlasoc daring the proem of 
fonnatioa of an acute absecu here again tie 
establishment of imiQanit> transcends b im- 
portance any concurrent process of Inflsmma 
txin that there may be. 

The hjpcTplasIa of connective tissue that 
(ahes place around an abscess amid not occur 
If the micro-organisms were able still to catae 
the death of tissue tliey manifested on their 
first bljoductlon 

An abscess does not get well and does cot 
become localUed b e ca u se It is encysted b> 
an abscess wall. Even when the abscess has 
been opened and the lesloii ii cettbg veUi pcs 
can still be seen in tlssoes where there ti Qo 
limiting wall 

These observatioto iiefinitel> show that in- 
fection and immunity and Dot bflammatkvi 
are the Important uaors the bodj is con- 
ceroed wiln b the formation and cart of 
an acute ahscess 
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THE DETECTION OF THE CLINICALLY LATENT CANCER 
or THE CFR\TS. 

With a Report on Schiller s Lucol Test’ 

WILLlVil r ( R.\\ES MI) F-\C5 noimw 


T he treatment of cersneal cancer is at 
the present time entenng upon a new 
and more hopeful phavj made possible 
bj fresh vncntific knowledge both of malig 
nant disease In general and of that particular 
aspect of It that forms the subject of this 
paper 

The combat aranst ccndcal cancer dunng 
the last 30 j’cars has accomplished much The 
formidable operations of W crthcim and 
Schauta which demonstrated the pos3ibflit> 
of pcrmanentl\ cunng the disease ha\'e giwn 
wa> for the most part to the ampler and more 
elTicacwus methods of radiation Elaborate 
followup studies of treated eases ha\c 
formulated the percentage of perrnanent cures 
to be expected rclam-c to certain stages of 
progress of the disease The total number of 
cured cases though not large enough ap- 
preciably to aflect the general mortalit) 
statistics, IS ne\'ertheless encouraging It hiw 
at least established a fact of prime impor 
tance namely that cancer of the cervix is fre 
qucntly cured b> the means at our disposal 
the diMcesof cure being direcll) proportional 
to the timeliness of the attack 
The logical conclusion is that cvTrv cancer 
of the cervix passes through a penod in Us 
life history during which it is theoretically 
one hundred per cent curable This is the 
rock on which the hope of controlling the dis- 
ease Is at the present time based Ultimate 
success depends on the co-ordinated efforts of 
every member of the profession who treats 
women at all to detect and bnng to treat 
ment the early case 

Now for the past 30 years we have all been 
studying and treating cervical cancer in its ad 
vanced stages All clinical and pathological 
characteristics with which we arc so f amili ar 
are those of advanced cancer The standard 
^mptoms of fetid discharge, bleeding, pam, 
tne local changes of tumor formation metas- 
tasis and ulceration the histological picture of 


invasion and multiplication of cells all arc 
manifestations of comparativcl> late stages 
of the disease The great arrav of tables 
portra>*ing the percentages of mortalit> 
recurrence and cure represents almost ex 
clusucl) the treatment of advanced cancer 
The dmsion of cervical cancer topographical!) 
IS mcrcU an inaccurate estimate of the degree 
of progress in an olrcad) protracted disease 
It is difficult to rcaliie how few inapient 
cancers of the cervix ha\T until rcccntlj ever 
been delected and consdousl> treated Onl> 
the merest handful have been reported in the 
literature, the discover) of such a case being 
usuall) b) pure acadent and hailed tn 
umphantl) as the rarest of finds And )Tt 
since the inadencc of Incipient and terminal 
cancer is identical patienU must repeatedly 
be on our examining tables who without im 
pairment of health and often without 
s>Tnptoms harbor a disease which at the same 
time is invisible to the keenest eje and in 
tangible to the most sensitive touch 
The treatment of advanced cervical cancer 
has actuall) reached an tmtaae Surger) has 
attained Its peak of usefulness The hmita 
tions of radium are already in sight Follow 
up records arc now a neccKarj routine of the 
clinic but can teach us little that is new con 
cermng the results of treatment along the old 
lines The hope of diagnostic immunizing 
and curative sera must probabl) be oban 
doned in the face of scientific evidence that 
cancer is pnmarfly a local and not a con 
slitutional disease Metals In colloidal form 
have proved disappointing since they ore too 
destructive to the normal tissues. In view of 
the amazing effects of radium we look in 
slinctivcly to the sacntists to discover some 
new form of radiation in which the human 
body may be bathed and harmlessly cleansed 
of all malignant tendenaes, an idea not cn 
tirely chimerical but certainly at the present 
moment ntopian 
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frtxn Bontul to ctaccroot cphbetfaoo. TIm Uw 0/ drour' 

attn) h khr«x« obbcn ilan lb* cb*af« taka I" 

Uk o) the bud Wm br%t Tbe procut h tWreloft 
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Bormd e^tbdlnm. On tbi rtcfac ar? am lb* d«jrt aItt^ 
edit ol tbe oanr Tb« lalerptftOiLrT ptofs are IrncoUt 
■sd chbbed bat tbtfe b 00 dentin <a ib« fufface oor 
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Tbe daeuebpeofTcMtef Ireca tokft bf udrabtioa 

like bboahM One peper Tikes hott SddlW p. ^t) 

In tiw teATch /or the earij case it must first 
be recognised that the life history of a cervical 
cancer co\-ers on an average from 10 to 13 or 
more \Taj»- This Indadet a kmg frritathT 
aiage of chronic cemalis and a aborter 
though still protracted period of dtnual 
IcUKcy dunng which the canceroos change 
though actuaiJ> present does not attract the 
attention of the patient or her attendant 

Until reccntl) our best means of discovering 
Cervical cancer in its latent sUw ha* been the 
pxillcj 0/ bmcfj repair of tbe tnOamed cemi 
with a routine biopsy of the tlseuei. Many 
unsuspected cancers may be discovered In 
this way But this policy has not been sui 
fidently widely adopted and there Is stfll an 
unaccountable reluctance to repair dangerous 
cerviatii until the age of child beei^ « 
passed Even when ^dl> carried out the 
system has been open to frequent error Tbe 
pathologist unfamiliar with the indplent 
cancci-cliangeB maj miss the dugnoaia. Or 
the operator vrith nothing to guide him maj 


mm the cancerous area entire!) in rcino\'hig 
tissue for biops) 

In recent times the in\-entKm of tbe 
colposcope by Ifinselmann has been a lauda 
ble move in the right direction But tbe 
instrument is etpensive requires opert 
manipulation and is not wdl adapted to the 
use 01 the general practitioner 

In order to meet the difficulties of tbe 
Situation it is c%ident that two things are 
pnDjariJ) needed first a dearer Juioiriedgeo/ 
the hlstolo^cal appearance of an eari\ cancer 
and second some simple test bj which tbe 
latent area maj be accurately located for pur 
pose of biopt) In tbe efforts to solve these 
two fundamental probJems tbe work of \\ alter 
Schiller ofMenna standspre-eminentandhas 
been taken as a basis for this report 

Schfller approached tbe matter b> first 
studying einausiivd) the cendees of 135 
Uteri that had been removed by total hvsterec 
tomj for causes other than cancer cancer it 
^f being nnsospected In this series of 
specimens be fourvd 4 cases (2 96 per cent) 
with microscopic evidertce of what he re- 
garded as the earliest stages of cervical can 
cer His observations and condiidons from 
this study hartnonUre dosdy with those of 
otltfr authorities working in the same firid 
and may be summaiucd as follows 
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Under the simulation of chronic imtation 
(he enneer process in a manner unknown 
starts in a single indifferent Cell of the basal 
lajtr of the epidermis of the portio \TiRinali5 
•Vs has been 5ho^^l b\ ( arrcl Ix>cb and 
others the malignant cell nt lirst produces a 
virus that is capable of inciting malignanc> 
in ncighbonng normal cells Tins process is 
callctl assinnlaltoii ancl is the lirat stage ol 
mahgnancv in cervical cancer During this 
stage the growth ivtcnds laterally like the 
spread of a <lrop of ink on blotting paptr 
There lb at lirsl no thickening or change of 
cotislslcncv in the epidermis *0 that the 
affoctetl area cannot be distinguished bj sight 
or touch from the surrounding normal tissue 
A cancerous process thus inaugurated nevTr 
heals spontancoush but progresses incTorabl> 
to what maj be collctl the late stage that of 
invasion The cancer now extends b> a new 
force namclj b> the mu/Z/f/ifuZ/an of its own 
culls which IS so irresistible that it Invades and 
dcstrojs the neighbonng tissues Here we 
have the late cancer vnth which we ore oil so 
farruliar — the nodular thickening the ulcere 
tion and metastasis the infection necrosis 
ami fclid discharge and the bleeding from 
broken or eroded vxssels 
The histologicail picture of on carlv cancer 
m the assimilation stage is sinking and 



Fig j. Abnjpl t- tung e from Dofntal to oinccrwu ep{- 
Ui dhm L In thl* there ippemn cm the rfjht t befio- 
nlug of tnvujoci of the ilrom* imt there li no elcvutioa of 
the iurfice- (Taken from Schiller ) 



riff 4 Ca3e of uiwopected cancer divwetrd «t 
the hrte llmpiul for ^\omefl b) rtnline Wop^ alter 
tracbclonrhaphjr Sole the obUtruc line of detoaratlon, 
and the introM tnflamnutnry Infiltration bcoeath the 
canerroQs area. Note alao that there U no Invaakm of the 
■troma arul that the canmoaa itrip of^tlthdiom b actn 
ally thinner than the normal portion. The t»o dark tpoU 
in the oomul exulhelltna wr not caecrr but the tli>* of 
papnbclocToutwkm fPembertoB and SmItL) 

characteristic Most prominent is an abrupt 
demarcation between the normal epidermis 
and the cancer, which alwa>’s oppeau^ os on 
oblique line On the one side arc the rwrmal 
epidermoid cells m thcar well ordered three 
laj’cr arrangement, on the other side are the 
dark and storm) cells of the cancer with a 
blurred or broken basal line, abovx which 
appears a confusion of cells irregular in size 
form and staining properties and with bttlc 
or no evidence of differentiation and la>cr 
building All the other signs of cancer are 
seen cxceplw^ that of iirorton oj Ike stroma and 
when this IS present the disease is ipso facto 
in the second or advTinced stage Without 
enumerating the finer details of the picture 
we Dia) thus recapitulate Schillers con 
elusions 

I Cancer of the cervu starts m the 
squamous epithelium of the portio near th 
os and at first spreads laterall) 1 e , super 
fiaaDy 

3 It always starts m the unbroken epi 
thebum and not m on ulceration 

3 Histologically the chief determining 
points of dia^osis arc first the oblique bne 
of demarcation between the normal and 
abnormaJ areas, and second, the anaplastic 
atypifl and polymorphla of the abnormal cells. 
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re*dMd the coultfpJieirJnri augi •* thovn br Uop^ b«t 

But thu hutological rcvdition of the 
etrhest apporiDce* of cancer would be oif 
bttle pta^cal >‘ilue without the abOtty to 
discover the bcatkin of a process not dis- 
tinguishable b> eye or touch To meet this 
difficulty SchlDer has devised an ingenlcms 
test which bids fair to be of general chnkal 
value 

The test is based on the discxn’ery by Lahm 
that the upw layers of the oonnal epithelium 
of the porw and vagina contain nch ma»es 
of glycogen which disappear when the epi 
thelimn becoroet cormfied or changed by 
cancer In the normal living tis^ the 
dycogen of the upper layers of cefls Is stained 
m a few seconds a deep mahogany brown by 
Iodine in watery solution (Xugol s) A super 
fidal area of cady cancer bong devoid of 
glycogen does Dot receive the stain and stands 
out startlingly white or pink against thedeeply 
colored almost black background of the 
normal tissue. 

I can best present the dinlcnl valoe of this 
test by describing my own eipcricnce with iL 
I began wing It about 9 roonths ago with 
half-skeptical curiosity but eoon adopted It 
as a routine procedure on aQ cervices in the 
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openiUng room and to some ertent £n office 
examinations 

Ihjnng the period 3 early cases have been 
encountered which in reject to the Lugol 
lest and the microscopic Mdmgi coire^rond 
to Schulers dicta. In each case there had 
been suspicious contact bleeding so that the 
cases were not u early « some described by 
SchflJer m which the discovery of cancer was 
made out of an ectlrciy clear sty However 
ID all of these cases there was no tactile or 
visual evidence of cancer and in msUn g 
biopsy Ikert vsu no ptidt to the location of m 
caitoer excepting tbot of the Lugol 
out It the ipedmens for examination 
have been removed at random and the 
duignoeii of cancer might readily have bed 
mlffled. , , * 

SchllkT, In SS3 cU nt cal tests, found it 
positive (1 e. stain defident) in 140 cases, 19 
of them ibowing early cancer 

The test, single as It seems, Is not witb^ 
lu llmlutloci. It appears to be compirte^ 
rdtahle whtn It U dinlctlly n^vt, tli^ » 
to ny trtiai *11 tit tiwK* t«ie ti= no^ 
.tun/ Tli* fJtlni m»do by SebiDer ^ 1 ^ 
repettedly conSnued by oor own Hopttt*- 
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The test is therefore spcafic for determining 
the absence of cancer of the portio and vagina 
This of itself is an inestimable aid 
^ But there arc sc\*cral conditions that ob- 
scure the test and with these the examiner 
should be thorouphI> familiar 

i The stain docs not take on glandular 
epithelium bkc that of the cndoccrvxt lienee 
an oxrsion (ectropion) would appear pinL 
The same is true of the cplthdium of an 
adenocaranoma, so that this tj'pc of ccmcal 
cancer must be sought for in the usual man 
ncr Fortunatcl> such cancer is rare 

a Ulcerations and erosions do not lake 
the stain since thc> ha\'c no epithelial co\*cr 
Ing 

3 In areas of chronic ccrvidtis the cpi 
thchum seems often to be defiaent in gljxo- 
gen, taking a \'crj light brown which blends 
with the surrounding dccpl> staining tissue 
instead of being sharplj defined from it as in 
cases of true cancer Wt now, after the 
biops>, dissect off the suspicious area and 
close the wound with tine catgut 

4 The normal stain is pnn'cntcd or ob- 
scured by slight trauma such os that from 
tenocula or scrubbing with gauze This is 
caused b> the rubbing off of tic upper la)!!!^ 
of epithelium In which the glycogen is chiefly 
deposited 

5 The ccrvdx and •vagina of the h>po- 
plnstic and atrophic individual stains lighter 
than the normal It is especially deep during 
pregnane) 

6 Pus stains black since leucocytes are 
nch in glycogen Necrotic tissue also stains 
black but clean living granulations do not 
take the stain A nlm of mucus prevents thd 
ztaim Blood and douche water obscure the 
reaction 

7 Hyperkeratosis prevents the stam as in 
leucoplakia, lues, and exposed areas in pro- 
lapse. 

8 The test is of limi ted value m diagnosmg 
advanced cancer, since the superficial as- 
similation stage is usuall) lost in the mcldc of 
self reproducing cells. &inetimes superficial 
areas detecta^ by the Lugol test may be 
found beyond the border of the advanced 
cancer espeaally m the fonuces of the ■vagina 
and may serve as a guide In determining 


the hmits for a radical operation Cancer cells 
in the advanced stage ma) regain gljxogcn 
and thus gi\*c a dark stain with the Lugol's 
solution Normal epithelium lying aboi-c an 
m\'ading cancer takes a normal slam as 
would be expected 

9 Schiller s test is speaCe for ccmcal can 
ccr, and is not adapted to other supcrfidal 
cancers such as those of the Mjl\-a and skin in 
other parts of the body This is due to the 
fact that the normal epidermis of the portio 
and x'agma is not cormfied and that the upper 
layers of cells contain a special chemical type 
of giycogcD 

Application The writer’s technique is as 
follows A thick swab of absorbent cotton and 
gauze 15 prepared on the end of a stout wooden 
applicator The swab is first immersed in the 
Lugol’s solution until a copious amount of it 
has been absorbed W'lth the upper \'agi[ia 
well exposed by speculum or retractors the 
swab IS then pressed firmly against the ante- 
rior bp of the cervix The upper lugma is In 
this way flooded with the solution which m 
stantaneously slams the normal tissues (« 
ccpuog the mucous membrane of the endo- 
cervxt) almost black Any area of the portio 
no matter how small that docs not take the 
stain must be regarded with suspicion The 
Bu^idous area is then curetted with a spe- 
cially sharpened spoon curette The strip of 
epidermis thus secured placed immediately 
in hardening solution and sent to the labo- 
ratory for biopsy 

CONCLUSIONS 

We ore findmg the Schiller test on indes- 
pensable aid m the search for early curable 
cancer of the cemx It is ^leofic for the 
absence of cancer Failure of the stam indi 
cates certain other abnormal conditions two of 
which^ leucoplakia and Intensive ccrvlatis, are 
potential precursors of cancer and require 
treatment We recommend the test for tnaJ 
to the general profession 
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THE RESULTS OF RADIU^^ TREATAfENT IN FUNCTIOVAL 
UTERINE BLEEDING' 

FU}\D L KI.£M. JdD F.ACi,*.'® FRAKKUN L TAWi; U B FA.aS l‘tmMXtrvf\ 


F rom Janu*rv tgTc to July ig^z 
4J3 cases of funcuonal utenne Wecdlog 
were admitted to the Gynecotorical De- 
partment of the lni\'emty Three 

hundred and mnety-one were pv’en radium 
treatment and of these complete data re- 
ganhng its eSecU upon breeding are available 
m 344 and upon metwpauMl reactions in 336 
In all the bleeding was so profuse or pro- 
longed as to demand surgical measures for ita 
control no organic Icaton in the pelvis could 
be fotmd to caplain the bleeding and there 
were no evidences of a causative constllu 
tjona! disease blood d>'scfasia or thyroid dys- 
function A large proportion had received no 
faenctit from medical measures and In 73 the 
Weeding had perssied after some form of sur 
gical treatment Fifty two patitnti had been 
curetted some aa many as five times usuallj 
with no benefit or at roost relief of from i to 
6 months duration None of the patients had 
received the present day hormonal tberoOT 
since the period of obecMtkm antedated the 
avwTabOity of these pnrporatfona Doubtlow 
a certain number would have responded fa 
voraWy to it but emr eapericncc has ahown 
that it 13 by no UJeana a panacea and that at 
least 50 per cent will require aorne other form 
of treatmenL JEliamination under anstathesa 
and microscopic study of the endometrium 
were invanaWy made 

Our dpenence with radium dates back to 
J913 when Dr John G Garic began lU use 


In his ciinic and we gratefaDy ackoowiedgr 
our Indebtednefls to him for man) of the prin- 
opfes which continne to guide us in this work. 
At the mull of this experience we are con- 
vinced of the \’»lue of radium in the treat 
ment of benign uterine hfenwrihage whether 
of ne<^)lailic or functional origin but by the 
same token this experience has enabled u* to 
appreciate Its limitations and has engendered 
a profound respect for Its harmful poteotlil 
ities when fnjudKxruriy applied Accuracy of 
diagnosis, an UDderstanding of the cffecta pro- 
duct by radium In healthy and diseased 
stnictorcf as weQ as upon ovarian faneikm 
the ability to determine what lesions are 
amenable to uradjatfon end careful attention 
to the technique of application ere the essen- 
tials of successful radium therapy MTien 
these quaffficationa arc met the results are 
on the whole satisfactory and cotnpheatjons 
are r^uced almost to the vamshine point 
under other drcumstances undesirable se- 
quelae are sure to occur 

Xfuch of the adverse criticism of radium is 
due to Its abuse rather than to its use but 
even In the hands of those skilled In g3raec0“ 
logtck] diagnews and fandliar with the eflects 
of Irradiation imsalisfactory results are en 
countered The cure of /ooctwaal bleeding 
by radium is accompliihcd b) its effects upon 
ovarian functioD cessation of which ^ 
suit in the profound and often Ustmg 
tiubancea which cbaracteni* the induced 
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mcnojwu*c ^or llu< a*aioii radium «ihould 
be u$^ onU when more convrn'ative mcav 
urts ha\*c foiled and then \nlh due regard to 
it 5 limitations and dangers 

\lthough radium thtrapN rsas the procc 
dure of choice in 02 per cent of the 423 pa 
tients, we believe that h\ sttrcctom) and 
roentgen thcrap> have a place in the treat 
ment of functibnal bleeding Radium is pref 
erabic to roentgen thcrapv becauv; its dosage 
can be more accuratilv regulated further 
completion of the treatment can be accom 
plished at the time of diagnostic curettage 
which should precede cither form of irradia 
tion Hjstcrcctomv or nx'ntgcn thcrapv arc 
chosen when radium has failcxl or some con 
dition is present which contn indicates its 
use the choice of the one or the other dc 
pending In large measure upon the age or 
ncntius 8tnbilit> of the patient 

The absence of both mtcrmcnstrual pain 
and acquired d>*smcnorrh(ra is a charactens 
tic feature of functional bleeding WTicn pam 
IS assodaled with irregular bleeding some 
organic pelvic lesion is usualK present even 
though examination fails to reveal It and 
operation is preferable to radium thcrap> 
^Ith surprising frequenev the wisdom of lius 
decision will be provned when the abdomen is 
opened 

Radium should be cmplovcd with caution 
if at all, in patients who have had a previous 
pelvic operation snee an intestinal loop ad 
herent to the uterus ma> be 8cnousl> dam 
aged by the rays In a few instances we have 
used heavll} filtered radium in small dosage 
successfullj but we prefer operation or roent 
gen therap> 

Patients with profound onxcmia read poorly 
to both radium and roentgen tbcrap> and ir 
radiation of either form should be withheld 
until the blood has been improved bj trans- 
fusion and other appropnatc treatment In 
deeth blood transfusion may be a curative 
measure, os we have had ocaision to observe 
in a few cases of adolescent hounorrhage 

Our confidence in curettage as a therapeutic 
measure is m direct proportion to the 3 per 
cent madence of its use m this senes. How 
ever It, too has a place in the treatment of 
functional bleeding particularly In girls and 


vouiig women when one inav hesitate to u'c 
radium At least a few will be tcmporanl) 
bcncfitcrl or cured Fven though the results 
be disappointing so far as bleeding is con 
ccme<i the procedure Is not entirel> futile 
since valuable data will be afforded bv a stud) 
of the endometnum thus obtained 

An attempt to estimate what has been ac 
complished bv radium thenpv must take into 
consideration not onlj the control of bleeding 
but also the manifestations of disturbed ova 
nan function which have arisen Incident to 
Its use The catena of success or failure vTirv 
m accordance wath the age of the patient In 
>oung women success is mcasuretl in terms of 
normal menstruation and ptcscrvation of the 
reproductive function, while In women ap 
preaching the menopause, the treatment Is 
often a success even when complete cessation 
of these functional activities occurs The fre 
quenc> with which this difTcrentlition must 
be made is evidenced b> the fact that 50 
per cent of the patients In the group studied 
were under 40 vears of age \Vc have op 
preached the problem of evaluating our re 
suits vnth these standards as our guide The 
incidence of control of bleeding permanent 
amenorrhera, and sevure menopausal rcac 
tions 15 the >Tird stick bj which these results 
arc measured 

Throughout this stud> , wx hav c dctermlnc<l 
the results from the standpoint of age groups 
and Table I gives a summary of the percent 
age of patients in each decade who received 
a given dosage of radium According to our 
present bebef, an initial dosage of between 
400 and ^00 milligram hours In the group 
under 30 is high nor vrould we give between 
8co and i 7 xx> milllgrara hours to nearly one 
fifth of the patients between 30 and 40 Dunng 
this study, It was our custom gradually to In 
crease the dosage with increase m age and the 
Incidence of 46 per cent shown in the third age 
group who received between 400 and 500 
milligram hours is explained by the fact that 
the age of the majority of the patients ap- 
proached the end of the decade Token os a 
whole, comparatively small dosage chanic 
tcrues this table 

The analysis of dosage outlined in Table I 
is based on that given at the initial treatment 
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TABLE L — BOaACE OI JtADrUU Df BilATlOKSinP 
TOAOT WTiniEr HUKDRED AJft) KINrnr~OVE 
rATIDfR 


only and the resulu of Uui doMge are pre- 
wnltd under the fir»t portion oi Table n 
Under the beading o{ bleeding controlled 
ore included both return of normal menstrtm 
tion and permanent amcnonheta, hence a 
lecockd btJLdlng was choacn in order to dem- 
onatrute the Inddence ol the Utter coodition. 
Aa would be expected, hifibeit percenu^ 
of those requmng wbsequeot treatment Is 
found in the youngest age group end this de- 
creases progressi'el) to 8 per cent in those 
OTer 40 yean The last portwn of Table n 
summarues the final re^ts obtained from 
both the initial and cubsequent tteatmenta. 

Thu analysia forcibly coWms the aUte- 
ment prcvKnuly mode that oondaawru aa to 
the value of rsdinin therapy must be baaed 
not upon the control of bleeding alone but 
also upon the incidence of amenontuxa m 
women under 40 yeara and severe menopansal 
reactions at any age Could we construct an 
ideal Totthod <i treating functional bxiDOT 
rhagt it would have for its resulU return of 
normal menstruation and absence of meno- 
ponsal symptoms In women under 40 and 
either amenorthoca or normal periods tritbout 
i eve re mcnopemsal reactions beyond this age. 
Thii Utopian concept can of course, i>ever 
be realiied but it gives us a standard hv 
which to mcasare our results. Applying this 
measure of perfection wt find t^t It cornea 
nearest to accomplishment at the two ci 
tremea of the menstrual life. Between 30 
and 40 yeaia when preservation of ovarian 
function is dealxable control of Ueeding is 
bat 5 per cent short of the ideal but in one- 
fourth of these, control was in the fonn of 
pennsDcnt amenorrhcca. Further one-fifth 
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of these patients developed aevwt menopausal 
^mptoma. I>uiiDg the filth decade of IHe 
the Weal Is ptactic^y accomplished in bo far 
as the control of bleeding is cooctroed, but 
at the cost of severe menopausal leactiOTis in 
ft third of the patients. These dlst««og and 
often deplorable symptoms of disfurbed ova 
dim functioD cannotw Ignomi 
Table HI has been prepared to show not 
only the Inddence of temporary and pertna 
nent amenorriMEa during the difierent age 
groups, but also the resulu of vai^g raeftnn 
dosage in each decade. Irrtspectlvt of age or 
dosnge no g r ou p was immune to a temporary 
■iwn orrhfea averaging 5 months in duration 


aiKi in no group aid a pennanent amenoi 
rhcco. develop oIUi a dosage of between 
and 300 mHbgram houia. IVIth the exception 
of the TO to 30 year group the 
permanent amenoTThfen Increase* directly w^ 
the radium doMge as would be expecled- 
The generally recogoiied fact that resistance 
to the action of radium decreaacs as the 
Increase* is deely shown In the 4 «^ 
giam hour group the exception tM 

group under twenty Here an incidence « 
63 per cent temporary and a ra per c«£ per 

manent tmenonbeeamaybeof posfg ^caprt 

amce only 8 patients compose IL 
it suctests an Incxeased susceptibility to ir 
radiatlou as compared wi^ 

the next decade. From tlds analy^ ft would 

teem that the ovaries in women between to 
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TABLZ in — DrvrLOPMENT 07 TEMPORARY 
AUENORRHIEA (t) ANDPERMAireSI AUEBO* 

RIKXA (p) FOIXOIVC-O IRRADIATIOV IN 344 

PATtENTS 
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and 50 are highly resiatont to radiura or 
possess a strong recuperative po?rcr, since a 
permanent nmenonbara did not dc\clop m a 
single instance, desjMtc the fact that one pa 
Uent received i 300 mfUigrtun hours. In the 
next decade, permanent amerwirhcca is noted 
in la per cent, while In the 40 to 50 vear ^up, 
the inodencc nscs to 57 per cent after the 
same dosage which gave none between ao and 
30 The increasing susceptibility to radium 
after 30 has on important bearing upon initial 
dosage and will be referred to later 
Table IV shows the inadcncc of menopausal 
symptoms, both mild and severe, which de 
veloped in the various age groups after the 
initial dosage summarized in Table I Al 
though DO group escaped the mild reactions 
these were for the most part transient and 
cannot be considered an objectionable feature 
of the treatment On the other hand, severe 
menopausal symptoms arc noted m aB groups 
except those under so, rising to a 30 per cent 
mdqcncc between 40 and 50 The group be 
tween 50 and 60 re^v ed the largest average 
dosage, yet severe symptoms occurred m only 
3 per cent. A factor, which contributes to the 
inadcncc of severe menopausal symptoms, is 
the patient's unstable nervous mechamsm. 
The more nervous the individual, the greater 
is the likelihood of a stormy menopause even 
under normal conditions and when mdaced by 
irradiation the seventy is multiplied Bitter 
cipenence has taught us that this type of 
woman is ill adapt^ to radium therapy and 


TABLE IV — DEVIXOPilEKT OP MEKOPAUSAL 
SYMPTOilS POLLOUTNG IRRADIATION IN 
336 PATIENTS 

ReUlionstip Btlwmi ibc Sevtrily erf \ht Symplom* 
aod the PatkeU Afc 
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that hptcrcctomy wTth ovarian conservation 
should be chosen in its stead 

The inadcncc of severe menopausal sjTnp* 
toms, which have followed variations in radium 
dotage during each decade, is presented In 
Tabic V In general our analysis thows that 
the percentage of these reactions increases 
with the dosage and this fact is well illustrated 
in the 30 to 40 j-ear group which reaches the 
peak of 47 per cent with what u generall) 
rca^iuzed as the menopausal dose Excep- 
tions arc noted In the 30 to 30 and 40 to 50 
year groups Individual vanalions m the re- 
action to radium art well recognized and in 
creased susccptibilit) may afford the cxpkna 
tlon of these exceptions, Reference to the 
last t?ro groups of the table shows that with a 
given dosage of radium, severe menopausal 
tymptoms decrease with each decade until 
between 50 and 60 they are almost neghgiWe. 
This IS in direct contrast with the occurrence 
of permanent amcnorrhcca and it has an im 
portant bcanng on the determination of 
initial dosage in patients over 40 years of age 
when a combmation of omcnoirhcea and a low 
Incidence of severe menopausal symptoms 
approaches the ideal result. 

At the beginning of this discussion, the as- 
sertion was made that control of bleeding Is 
not the sole standard by which the value of 
radium therapy is measured, but that con 
sidcration must also be given to the inadence 
of permanent amenorrhcEa and severe meno- 
pausal svmptoma which may develop from 
the treatment The aasociated Inadence of 
these three factors with varied radium dosage 
during the different decades is shown in^e 
following tables. The results given are ib ot e 
of the initial dosage only 
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TABLE V —THE aCLATIOf^JOP BETftTEJf THE 
ACE THE DOSAGE AND THE DEVELOP- 
MUTT O? SEVESE menopavsal SYimoia 



i 

1 

OTK iSiT 

tvf cm i rwcTM 

Ut> Li>U M : 

i 


>c«M iravMij n«m muvii 

1 * w 

1 i 

K«m 

-k-- 1 

t 

,0 


1 

• •• 

»k.M 


'WtrMMi 

» 


The group o( 17 ptiient* under ao was 
aboot equally divided betwee n the two tfos 
age* given ^tble VI) Although the ina 
dencc of tcmpomo oraeiwJrrbrKi wns Wgh 
with the larger dosage only one policnt de- 
\rk^ied permanent amenonhon and the 
bleeding was not cooirolkd in approdmaiely 
hah of them 

Between so and 30 )'eara of age roeminia 
l»n wTis restored to normal in a much higher 
perveniagc ^Table \ ID rermahcnt onwnor 
rhoea did not develop but an incidence of 4 
per cent se^'e^e menopdusal aymptorn* 1* noted 
with the amallcf dosage The uolated In 
stance* of permanent amemorrbora wJtbcnit 
mencpausaJ symptonii and severe m«no- 
pauwl symptoms without amenorrhcefi « 
empli/y the lodfviduaJ and uneiplomable re- 
actions which may follow irradiation 

Table tTII i* particulady interesting be- 
cause in this 30 to 40 year group au oppor 
tunity is afforded to demonstrate the effects 
produced by variation in radium dosage aa 
well as to support our contcntioa that evaJoa 
twn of radium therapy must be made in terms 
of permanent amenorrheca and severe meno- 
pausal symptoms as wdl as control of bJetdiDg 
The rerults arc on tfae whole satiafactory in so 
far as the con trol of bleeding is coocemeef but 
with the eaccptkrn of those obtained from the 
minimal dosage the toll exncted by permanent 

amenorrhcca and severe mcnopei^ symp- 
toms has been high At on age when the pres- 
ervutwu of ovanan function is of vital im 
portance such results cannot be cooddercd 
lucctasful lirespccdve of what the effect on 

bleeding hats been 

The group between 40 and 50 comprises 1 47 
patients Permanent ameoern-bara b a dc- 
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airabk rtauit dunng the fifth decade and we 
hnd that with a. dosage u *maB as 400 to 500 
mflUgram hours it has occurred in 57 percent 
and the Weeding has been satisfactoi^y con 
trolled in S6 per cent. PmetkaBy the same 
bgures obtsdn mth Incitascd dcaagt until wc 
reach the Sco to r aoo imlligram boor group 
when the result* arc but Ultlc abort of per 
fcction However final Judgment mu^ be 
wilWieid UBtii the results are measured m 
Icrms of revere menopaus&I reacbon A 1 
thougb the InddeDce of 31 per cent with the 
minima! dosage Is sjgmficant we hare reason 
to ^ilevt that the hgures obtained by our 
analvsu of the two larger groups are OJOre de- 
pendable Here we find that the dosage usu- 
tiJj enpkij^ Bjccu cipectatioQ* in the cott- 
trol of Dieting but that severe meoopouKil 
syroptom* will be the price for such rdief m ^ 
percent ol the patients With rtduc^n of ibe 
doaagetobetwceobooaod Toomilligraia hour*, 
the incidence of th«c distressing symptoms U 
reduced one-baif >-ct the bleeding is controlled 
satisfactorily in but 10 per cent less than with 
the larger d^gc 

Twen^ seven patients were between 50 aw 
60 and in thl* group tise results come nearest 
tothcldeal Tlrelowloddenctof severemen^ 
pausal symptoms as compared with that of 
tbc preceding decade U a stnhlcg feature ot 
tha age. 

COltmCATlONB 

Of the 391 patknts treated r died f^ 
Vincent s angioa 7 days after irradiatioo T« 
others developed a pelvic ceilulitis with^ 
isceas formation in 1 and both reco%Tred Tbe 
only other compiicatton noted was fanoraJ 
pblebitb in i patient Thb iow inddeD« oj 
mortality and morbidity is a strong argororot 
in favor of radium therapy Atloiws^tl^ 
vdopmwu, a rectal ulcer was ascribed to 
iire&atkm in i and a second potlcnt 51 year* 
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TADLF Vll — ANAU'SIS OF TOF 20*30 VE.\R 
GROUT BASED EPOV INTnXE DOSACF AND 
RESULTS 
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of ORc dc\ eloped carcinoma of the fundun 
3^^ >cara after the pnmar, irradtalton at 
which lime the curctUngs showed h>7>crpla5ia 


DEDUCTIONS FROM OUR STED"^ 

The ultimate purpose of a study such as 
this is to obtain data upon which companson 
w^th other forms of treatment can be made 
and we shall apph the results of this anat^'sis 
to that end \ discussion of medical and 
hormonal thcrap\ m functional bleeding is not 
within the pro\nnce of this paper we have 
prcNTOusly referred to curettage and roentgen 
therapy thus leaving for companson hys 
ltreclom> with conscrs'ation of the ovanes 
and radium therap\ 

Although utenne bleeding is the onl> s>mp- 
tom presented for relief its control is ^ tk> 
means the sole standard bv which to gauge 
the effiacnc) of a fp\en method of treatment 
Mete It so either h3 8tereclom> or irradiation 
could accomplish the purpose equall> well 
Disturbance in function must be taken into 
consideration indeed this is in large measure 
the determining factor in judging the effi 
dency of either method of treatment 

\Yith this conception constantly' in mind we 
have reviewed cmr results m radium therapy 
We have reported a morbidity of o 76 per 
cent and 1 death for which the method could 
not be held responsible Hysterectomj has 
not been performed by us in a sulTiacnt num 
ber of patients with functional bleeding to 
permit of componson but we know our re 
suits from hysterectomy with ovarian con 
servation m uncomplicated myoma in which 
the nature of the operation and the condition 
of the ovancs arc identical Hysterectomy 
will give a morbidity of approximately 10 per 
cent and a mortality of o 5 per cent Even 
with ovanan conservation severe menopausal 
symptoms wnli occur in about 7 per cent, when 
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the uterus has been amputated sufliaentU 
high to permit of menstruation the mcno- 
pausal svmptoms arc largely eliminated With 
h>*»(crcctomv the reproductive function is 
lost and the onset of the menopause mil be 
earlier than normal 

Since the occurrence of severe menopausal 
svTnploms wall be stressed m this comparison 
a word concerning them is in order Because 
of their frequenev and seventy they con 
stitute the most formidable objeaion to irradi 
ation For some reason we arc unable to ex 
plain the symptoms are more intense and 
more pcr^islcnl in the irradiation menopause 
than in the surgical 

W ith these facts m mind the relative value 
of radium therapy and hysterectomy will be 
considered dunng each decade 

M ilh radium therapy in women up to 30 
years of age menstruation was restored to 
normal or ncariv normal m 88 per cent 
permanent amcnorthcca developed in 6 per 
cent and severe menopausal symptoms in 8 
per cent One patient developed phlebitis and 
I died from \'lnccnt s angina Of the 40 mar 
ned women in thU group 5 gave birth to 
normal babies and 8 had miscamagcs subse- 
quent to their irradiation The evidence in 
favor of radium therapy at this age Is so ap- 
parent as to make turtle discussion unneces- 
sary 

Between 30 and 40 the picture changes Al 
though the bleeding was controlled m 95 per 
cent permanent amenorrheea developed in 
34 per cent and severe menopeusal symptoms 
\n ai per cent, this occurred at an age when 
preservatfon of ovanan function Is of vital 
importance Our analysit shows that in 
creased suscq^tibility to irradiation begins 
after 30 and gradually increases, reaching its 
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hesghl In patients wbo continue to menstmatc 
iltez 50 Furthfr Uial the Incidcnct of per 
m»ngnt aroenoirbcca uwi ae\’crt mnwpausal 
stTnptoms 15 pAraikl until 40 ’rhea, «s amcDor 
riKpfl. mcreases, se^trc menopausal •ymptoma 
<iecmse Tbew facta ans of Importance u» 
this age group bcaiuse of their bearitig upon 
the sdection of doaa« m case re-radiation 
becomes necessary ne have found that with 
an initial dosage of between aoo and 500 mflll 
gram hours bleediog l» coatioUed in 80 
per cent with no permanent amcuorrhoca 
and no severe meoopaosal tymptomi U 7 th 
gradual laoease In dosa^ there la a radd In- 
cveaae m the menopaual reactloas tmtu wtth 
800 to I 200 milhgra m boius, permanent 
amenorrhora occurred in sb pet cent and lercte 
menopeudai symptoms In 47 per cent. 

In faimess to radium thmpy letusanal^ 
the initial dosage m this group Tl'e hod that 
the a\’ersge dosage was much lar^ than It 
ihould have been and the cocchiEoa Is war 
ranted that these unsatisfactorv tesulta are 
due not so much to the fault of the method aa 
to its af^catiom 

In tma group 70 married women gam 
birth to 6 normal hthies and 4 xaiscairied. 
Two patients developed a pdvic ceUulitis t 
going on lo suppuration arid there were no 
deatha. 

We believe that with a reduction of the 
uutial dosage to 300 miUigtam hours and an 
inareaic of not more, than 100 mflUgrwn Jioura, 
In case ro-r«diation become* hectssary radium 
therapy fi the method of choice m this group 
ShemM this fall we favor operation with prea- 
erration of ovarian fimctiojj rather than in- 
creased Irradiation, 

Functjcmal l^eedmg occurs moat frequently 
■between 40 and 50 year* of age and because 
these iromen are approachlAg; tfn? time wheUi 
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In the normal conrac of events, fonctioual 
activity will cease the adminh^tion of a 
menopunsttl dosage of radium has come Into 
commoQ usage. Our results show that with 
such an Initial doeage, Weetfing wiH be con- 
trolled in 97 per cent but with a severe meno- 
pausal reactioa of 38 per cent. Reductictn of 
the dosage to from 600 to yoo mSHgiEm bottis 
will control the Weeding m 87 per cent and 
bring the modence of meoopauMl symptoms 
down to 19 per cat. A 400 to 500 miliigTam 
hour dosage gives practicftily identical n^U 
eo far as control ^ bleeding and pensanent 
ameSKKTbcca are concerned As prevwtaly 
stated. Its inaeused mddwice of ceveit mszio- 
pausal siToptoas can be discounted is favor 
of that ^wn In the higher dosage group 
We do not hnotr the lodde^ of lereit 
mcDopjMjsal aymptoms under normal cal' 
dilions bat It pttfebly Hea betweem 5 and 10 
percent with an 8 <xj to t 2a>ml3Ilgnun hour 
draage the bleeding will be contr^ed In 97 
per cent but aa the direct result of thia treat 
BJcat, the nernjua stability will be seriously 
Impaired in one-fourth of the* wootcsj who 
•would otljcrwiae have escaped It Wlh a 
dosage of from 600 to joq m/fflgram boom, the 
Iriddcnce of severe menopausal reactiMS h 
reduced to 19 per cent but tW*, too I* high. 
Our cipeticnce with a mSTimum dosage of 400 
mnh ftntm boun ifl DOt sufficient to -warrant 
oonmislGa*, but the evidence indicale* that 
It would 5tl2 further lessen the Incidence of 
these reaction* and at the same time control 
the Weeding In o\'er 80 per certL 
So imprtts e d arc we by the resuit* of this 
study that we propo* to give the 400 mflU- 
gram hour dosage a trial in vromcn near 40 
year* of age- Should this and a re-rsdlatic® 
dosage of 500 milli^am hours fail we faeEevc 
openrion should be considered becan* In the 
end, It Is a more conservative meaAure than 
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increased irradiation In women near 50, 
increased radium dosage or roentgen therapy 
can be used because the incidence of severe 
menopausal s>'Tnptoms wili more nearly ap- 
proximate that of the umnduced menopause 

Between 50 and 60 jTars of age the results 
of radium therapj approach pierfection Maxi 
mum dosage can be given almost mth impun 
ity since scNTre menopausal reactions develop 
in but 3 per cent 

Based upon this stud) , certain general con 
elusions seem warranted The \’nlue of radium 
therapy must be measured not onl> in terms 
of bleedmg control but also of the menopausal 


reactions which are produced b> iL The de- 
ductions afforded b> this study regarding 
these factors during the different decades and 
from graduated radium dosage, might be 
modihed to some extent bj a similar 8 tud> of 
larger groups but sufficient e\idencc 15 oCered 
to prove the \Tilue of small Imtial dosage up 
to 50 yean of age and the dangers of large 
dosage, WTien other measures ha%c failed to 
control functional bleeding radium therapy is 
the best method at our command, but it has 
its hmitations and should not be used to the 
exclusion of operation when these hmitations 
ha\c been reached 
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SURGERY GYNECOLOGY AND OBSTETRICS 


MEDICINE AND SURGERY IN INDUSTRY* 

rREOOllC K BESLK\ MJ5 FAjCA, Wa^kxoa)* lil&-ar» 
CWwu. «• Mwcm] IMom nd Tnaw (Ic hr«n7 


I T b airoraatic that the value of the in 
dividual to soacty depends lor^y upon 
his health freedom from dUabiUllea and 
his feeling of aeointv in the kjiowledge that 
death is postponable 

WTien attempting to cluadate this compi“ 
and iDwlved subject of mediane and surgery 
in industry one is confronted with his narrow 
limitations \\c have Bufhaent knowledCT to 
clanf> this atuaUon theoretSc»]l> but nave 
we the necessary practical wisdom to utiUie 
this krwwiedge inteUjgently m bnnging about 
a solution of some of the ntal proWems^ 
Several j-cars ago Dr Franilin H Martin 
director general of the Amencan College of 
Surgeons ohsenTd that the subject «« a 
moat important ooe and someone must do 
eoroething about it Ulth Ms charactenatic 
inston his courage and his prompt action he 
established a Board the function of which 
was to make an accurate compteheoslve and 
complete study of the enbre rubject of iodus- 
tiial mediane and traumatic surgery that the 
knowledge so gained might aid us to wise and 
judicial dcasioQs for the betterment of all the 
mverfved interests. Dunng the pest vtar be 
bis sent two crcrilcntly tinned men mto the 
field for the purpose of making a first band 
fact finding study of the actiidties of indus- 
trial clinics m al) their medical surgical and 
economic aspects. Some of the data ihu* se- 
cured might hasT been ascertained frona m 
formatioQ and statistics previously compiled 
and yet, as a basis for the formula tkra of adefi- 
mte proposed plan and program there js tio 
kaowiedp »q valuable as obtained by a 
first hand survey 

Upon the data thus secured it Is proposed 
to approve ouch medical set ups in Industry as 
shfili conform to the minimum standard for 
such departments as it has been established 
by the CoHegc- 

As a preamble in the consideratkm of the 
problems Involved In Industrial roedionc 
three CBentlal basic pnnople* present them 
selves. 


Flnrt the health happiness, efficiency tad 
general mental and physical welfare of the 
empIojTC, TWs is tlw paramount object. 

Secrod the protection of the nghls and the 
ethical standards of the phyiidana m their 
rdation to the worker in industry All of 
these principles must be safeguarded 
Third the direct and indirect economic BY 
ing that will accrue to the em{^oyer the em- 
ptojte and to wdety at large if intelligent 
sdcntific surgical and medial care is given 
to the empioytes and their families. 

Is there any cooffict of Interest in a joint 
consideralkni of these principles'^ In thu 
rapidly changing era of our present day dvflj 
zalkm has the time arrived when these stated 
principles must be intelligcnOy considered and 
plans perfected for thesr more efrectJ%T ippli 
cation? There is no paradox in such a con 
sideratlon and the ccunmonity of Intorsts 
demands that thought be <ie\'Qted to il- 

Dunng the past few years a vast amount of 
literature has appeared in the medical and ia^' 
press relative to the alleged high cost of medi- 
cal cart and bospitoliiatlon. Extensive aur 
\'eyi have been marie and comprebetiai\T data 
secured and tabulated on this subject. There 
appears to be a popular psjxhrfogy and a 
generally accepted opinion that these coats 
are too high Will a careful and accurate 
analysis of this whole Btuation confirm this 
opinion? We bchevt it will not and that it U 
a debatable question 

Apporently what haa happened Is that the 
present extent and cost of the means and the 
methods employed In amving at an accurate 
sdentlhc dlagn^ and the tppl^ug of the 
prt^)er therapeutic measures to the sick aim 
injured patient have evolved and acreased 
b^nd the ability of the average patient with 
an average income to pty this medical cx 
penae as an individual WiU it be possible to 
formulate and to put into eiecutton some plan 
lyr program wlttrcbv this ever increasing cost 
can be met by society in some colicctire ar 
rangement? la this the crux of the proWeni’ 



MFDICINE AND SURGER\ IN INDUSTR'V 


33 * 


No one mil agree mlh Ihc thought that the 
Kaentific mclhc^ now cniplo)*ea should be 
abandoned or curtailed, or that all of the 
people in all t^alks of life should not cmjo> the 
bcDchls of the best in medidnc and surgerj 
All the sick arc not rcccmng adequate care 
under present conditfons our present s^**tcm 
of canng for the sick and injured lea^*c3 much 
to be desired The \alue of health welfare of 
workers m industrj in a communit} fn a 
mumapahlj m a state in a nation, tran 
scends on> other consulcration 

Complete examinations of the men made 
during the drafts for the armj in the late war 
rrvealed that large numbers appro.ximatcl> 
one third ^ ere wholl) until for dutj Similar 
examinations made of the men noi\ engaged 
in the arTO> of industrv would show a greater 
proportion of unfit and handicapped 

Are proper remedial measures being token 
b> industrj to correct this unfortunate condi 
lion^ Nol How simple the logic and the 
deduction that noorganoation con be stronger 
and more efficient than the individuals that 
compose It The measure of the constructu'c 
work that has been done for the health of cm 
plo^eea m indusir) during the past few dec 
adcs IS the condition of their health at the 
present time as compared to the past There 
ma> have been some impro\*emcnt but cer 
toimy that improvement is mfmitesimal 
Organized medicine has an unalterable duly 
in exerting every effort to cv'olv'c a far seeing 
plan to remedy existing conditions and to 
cmploj every known method in an attempt to 
improve the health welfare of employees in 
inaustry 

Wliat of this whole situation as it relates to 
the material self interests of the physician 
about which there is so much discussion at the 
present time? 

Dunng the past fen decades industnaJists 
have made an effort to establish medical 
departments in their industries and as a result 
of this activity there came into existence 
the name mdustml surgeon,’ to designate 
the physician who assumes the administration 
of these departments. Unfortunately, in the 
earlier years some criticism arose of the ethical 
methods of these men because they were con 
aidcred contract surgeons and it was reasoned 


that thc\’ cmp}o}’cd unl^ur methods fn com 
petition With their fellow praclitionen. For 
tunatel) some of this has passccl and it is no^a 
recognized that manj of these industrial sur 
gcons had broad far reaching vTsion and that 
they were worthy pioneers in the advance 
meat and promotion of belter mcdfcine and 
surgery as it pertains to the worker in in 
dustiy 

It is within the scope of discretion to ven 
lure the opinion that the fellows of the Amen 
can College of Surgeons have been ignorant of 
the potentialities in industnal mediant and 
surgery Bias and prejudice have plavcd a 
large part in this indifference This attitude 
Is changing and a keen interest U devTioping 
rapidi) in all phases of industnal mcdianc. 
Obvnously there can be no advancement made 
in medicine unless the material interests of 
the profession are protected and conserved 
and this must not be forgoUen in any thought 
of medicine and surgery In industry 

Can not some plan be promoted whereby 
all Ibeph^cians in any industrial community 
may profit by and partake in any and all of 
the actmties m mcdiane and surgery that m 
dustriaJists may be sumulated end inspired to 
initiate? We bcheve it can and one concrete 
suggestion occurs to us Given a community 
in which there may bo several small or one 
large industry , it should be possible and fcasi 
ble to induce the executives of industry to lub- 
aidtze and partly support a semi nubile diag 
nostic dime to which all of the physiaon* of 
this locality should have access and where all 
patients might recciv’e the advrintages of 
trained tcchninans and complete laboratory 
cxaminaUons This at a cost within the reach 
of ah Naturally tius would result m an ad 
vantage to the patient the phy’sician, and in 
adcnlally the industrialists would profit tman 
daily to an extent that is difficult to estimate 
or ovxrstate 

Think of the vast If intangible, financial 
gam that would accrue to industry if any 
mven industnal community could be made 
healthier and the health welfare and happl 
Dess of that ares conserved and protected 
Again it IS not possible to estimate accurately 
the increased working power of the men under 
such a condition 
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ThU u but oQe of the many arrangements 
that could be put Into effect adding to the 
profit of the phyndan In finanaal gain and 
educational aaNancetnent. 

Is It not the unquestioned duty and pn\'I 
lege of the felloe the American College of 
Surroni to become vitally Intereatcd m this 
subj^ of medidne and au rg et y Industry 
and to pursue a study of the entire altuation 
to that a solution of some of the problems may 
be am\*ed at through the combined opinion, 
judgment, and effort of the carefully sdected 
men composing this great organisation- The 
mcaaure of the success of any of the proposed 
solutions of the mooted questions m the cicua 
tioD of medicine and surgery In industry can 
be expressed m terms of the advantages that 
rrfll accrue to the wother the physioan and 
to mdustry 

How wul leaders of fodostry benefit and 
how can we as physaans secure the largest 
measure of co-operation from these leaders In 
any proposed pUn for better medical and wr 
gual care for the employee? 

No appeal should be made to these execu 
tivet on the bads of phUanthiopy nor sboold 
there be an appeal to capitalist greed but 
the appeal should be made on sound finandal 
judgment and business sense which will dem 
onstrale an advantan and profit to oil 
branches of society In the past there has 
been a tendency in industry to devxite a dis- 
proportionate amount of tlwaght and capital 
to the care of the injured rather to the 
sick or handicapped worker The magnificent 
wor k of the National Safety Coimdl has 
resulted in such an enormous decrease In in 
dustnal accidents that there b an ever declin- 
Ing neceasity for surgerv In Industry How 
much larger and more important is the field of 
roedione as it apjdies to Indostilal relation 
ships. 

Some of the larger industrial otganixations 
have a most effi dealt and effective medical 
department and have adiieved stilkiiig reaults 
&ain then- activities. It fi to be nofrf how 
ever that only a small percenta^ of all em 
ployees are engiged in otganixations employ 
mg five bundred or more men. Data taken 
from the United States Bureau of Cenaus 
report 1929 shows the following over 95,000 


plants cmplpj-ed 1 to 5 persons 194 jc^ 
plants empli^Td i to ico persons etch. The 
total number of wage eameis employed in 
these plants is a 581 578 and ft is safe to say 
that a vast number of cmployeei In tiii**-! 
smaller plants receive no maJlcal sapervmon 
as a group or that the care provided b en- 
llrely inadeouate- 

A word atxmt some of the practices now 
employed may be constructive. In many 
plants particularly the smaller onet, the 
medical deportment consisU of a few dress- 
ings and dmgs and possibly a Kparate room 
kimwn as the first aid station. If such an 
arrangement fs under the control of a coo- 
petent s urg eon. It ma> serve a useful purpose 
but all loo often it is presided over by an un- 
tried, unskilled fellow employee, not even s 
trained nurse being employed- The statement 
that such a plan b a vidous practico c a n n o t 
be controverted. Under such comhtioia 
attempu are frequently made by these ua- 
akflled people to remove foreign bodies from 
the eve which are unbedded In the conica, or 
another cominon procedure b the unsoc 
csmIuI effort to remove a ^Unter oi wood 
from beneath a finger nail. Corneal ulcers 
and Infected fingers are the result, with the 
subsequent loss of an eye, a finw or a hand- 
Trained nones In charge of these so caOed 
dressfng staboas who are not controlkd by 
a competent medical adviser are of question- 
able value. 

One of the worst Infinences that has grown 
up in the pifdlr*! departments of laavjtij 
and in the contacts with Insurance oompanlei 
in workmen's compensation cases Is the inter 
feience by the personnel man at the plant and 
the agent In losumnce. These men afl 
too frequently dominate the situation am 
coutrol any and aH med i c al activities. To» 
motive 11 pronmted hy the narrow minded 
desire for nnmediate financial gain 

This condition of affairs most be combated 
and changed If advancement fa to be acco^ 
Until tbe late war a amoflar condi 
tlonexlsted b fighting amues. The ge^ 
Staff officers ww b sopieme co^ of^ 
wdfare ai^ dfspostioti of the roldlers. ^e 
fflofical officer was reles»fod to the tubor^ 
natc portion of cinng for the sick and 
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wounded, controlled of course bj the 
eral »ta 0 ofiiccr The medical officer had no 
wlcc m the location of a camp or base area 
and often hia comments or advnee as to water 
and food supply went unheeded The staff 
officer was interested as he thought onlj m 
the man at the front fit for dut> The sick 
and wounded were not his \ital concern 
Think back to the time of the occurrence 
of tj'phoid fcAtr d>'sentcr) tetanus and the 
scandal regarding the food supply that ex 
isled dunng the Spanish Amcncan or The 
Gvdl War, Boer War and pre\nous wars all 
had sunilar difficulties All this was changed 
dimng the World War It n-aa recognised 
earl) in the conflict that victory would depend 
upon man power as measured In terms of 
numbers morale and health welfare The 
wise leaders and adramistrators immcdiatelj 
concm'cd the plan of securing the best and 
most scientific medical and surgical talent 
that was a\'anab]e and of gi>*ing these men 
sufficient authont> to direct and control the 
health welfare of the troops The medical 
profession came into us own 
\Mial was the result? No t>*phoid no 
dysentery, no tetanus and the morale of 
whole armies raised b) the knowledge that if 
injured they would rKriit the most prompt 
sidfilful saenUfic surgical care possible 
You ore all fanuhar with the excellent 
medical organoation m our own ann\ The 
untiring efforts and administrative and execu 
live abffity of General Gorgas and Dr Frank 
lin H Martin, our own director general 
were re^^Tunble for the securing of the loyal 
support of all branches of the country s medi 
cal activities The Secretary of War Newton 
D Baker had a sympathetic understanding 
of the requirements and ga\ e his unqualified 
approval to the recommendations of these 
men This is a matter of histone record. The 
benefits denved from such an organlration, in 
the preservation of the health of the xnoi In 
the army and in the skillful care given to them 
wImh wounded, cannot be overestimated 
Can the arcumstanccs and conditions in 
volved in conridenng the effectiveness of an 
army of soldieirs cqidpped for war be com 
par^ to those of the peace time army of 
industtj'? 


Arc the great captains of indusliy assuming 
the same attitude toward the medical profes- 
sion that was fonncrlj assumed b> the general 
staff officers toward the ann> medical corps’ 

If these questions can be answered m the 
aflirmatii'c and wc believe thcA can then it 
IS our unqualified dut) to chat the support of 
c\cry medical man in conccu’ing and cxccvt 
ing a rcmcdml plan Great induslnalists arc 
intelligent leaders who arc amenable to logic 
and reason It should not be difficult with 
the accurate and extensive statistics that are 
now available to convince these men of the 
financial ndvantagta end profit that will 
accrue to ihcir stockholders if the health wd 
fare of their employees can be conscrvxd and 
improved 

It IS conserv'ativclj estimated that 360 000 
ooo working dajT arc lost to industrj through 
disabilities due to sickness or at a rate of 
$3oopcrda> ov-cr Si 000 000 oco (one biBlon 
dollars) are lost j-carij from iHnessi 

Nearly all large industries are at the pres 
ent time spending vust sums of money in 
what is known as their research departments 
and >tt the results from the expenditures of 
these milUons are frequentlv not immcdiatelv 
evident or tangible Should it be difficult to 
convince the executives of industrj of the 
large finanatd advantages of maintaining a 
research medical and surgical department to 
Blud> methods and means for improving the 
health of their emplojtcs? It is our concep- 
tion that a united effort on the part of the 
medical profession in coUectmg data on this 
subject would result in securing the most con 
vmdnc cvadence with which to demonstrate 
that the establishment of a health resmeh 
department in all large mdostnes would result 
in an enormous economic saving to the em 
ployer The employee and society at large 
would most certsinl) profit Consider one 
concrete condition, the so called ordumiy 
cold. Try to Ima^e how much economic 
waste occurs from this prevalent inffictlon 
resulting in labor turaov er and m rearrange 
meat and shifting that must occur within anj 
given department when employees arc absent 
or at work and not funedonmg efficieuUy 
How many times this concrete example could 
be repeat^ by dting other health contfftions 
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This is but one of the miny arrangements 
that could be put Into effect adding to the 
profit of the pnjudan In financial gain and 
educational aovancement. 

Is it not the unquestioned duty and privi- 
lege of the fellorrs of the American College of 
Surgeons to become \itall> mterested m this 
subject of rocdlcine and surgery m industry 
and to pursue a ttodv of the entire ctuatkm 
>0 that a solution of some of the problems ina> 
be amved at through the combined opimon, 
judgment, and effort of the carcfulii sdected 
men composing this great organization The 
measure ^ the succeaa of any of the proposed 
aolutioiis of the mooted quesPons In the ritoa 
tion of medicine and surgery In Industry can 
be expresed m terms of the advantages that 
wiD accrue to the worker the phynaan and 
to industry 

How wul leaders of industry benefit and 
bow can we as phvadans secure the largest 
measure of ctMjperaiion from these leaders to 
any prt^KMed plan for better medical and sox 
gu^ care lor the ezoc^ee' 

No appeal should he made to these execu 
tires on the bans of phOanthropy nor should 
there be an appeal to capitalistic greed, but 
the appeal shookl be mile on sound finunrla! 
Judgment and business sense which wiQ dem- 
onstrate an advantage and profit to all 
branches of society In the past there hu 
beta a tendency in industry to devote a dis- 
proportronate amount of thought and capital 
to the care of the Injured rather than to the 
sick or haiwficapped worker The magnificent 
work of the National Safety Cmmdl has 
resulted in such an enonnoua decrease to to 
dnstnal acodenti that there Is an ever declin- 
ing necessity for surgery in industry How 
much larger and more important is the fiidd of 
me£ane as it applies to industrial rdatlon- 


sh^ 

Some of the lar^ industrial organizations 
have a most efficient and effecti\*B medical 


department and have achieved striking results 
from their acrivitjes. It is to be noted, bow 
ever that only a small percentage of cm 
rJj-> ye « are engaged to organizations orqiloy 
five bundi^ or more men Data taken 
fn-rm the Hmted States Bureau of Census 
report 1919 shows the foOowmg over 95,000 


plants employed i to 5 persons each 194,106 
plants empli^Td 1 to 100 persons each. The 
total nunibcr of wage earners employed in 
these plants Is a 581 57S and it is safe to uy 
that a vast nuniber of employees m ttee 
imaDer plants receive no medical supenrtoon 
as a grou p or that the cart provided is en- 
tirely Inadecuate. 

A word arwut some of the practices now 
emptored may be constructive. In many 
plants, partioilariy the smaBer ones the 
medical department consists of a few dress- 
ings and drags and possibly a sqiarate roota 
known as the first aid station. If such an 
arrangement is under the control of a com- 
petent surgeon, it may serve a useful jaupcoe 
DUl sQ too often It is presided m-er by an un- 
trained, unskilled fdl^ employee, not even a 
trained nurse being emplojiil. TTie statownt 
that such a is a vtoious practice cannot 
be controverted. Under such conditmaj 
attempts are frequently made bv these m>- 
sHTlfri people to remove foreign bodies from 
the eye wmi^ are Imbedded in the cornea, or 
another procedure is the unsno- 

caaful effort to remove a spOnter of *ood 
from beneath a finger naJL Corneal nlan 
and infected fingers are the result, with the 
subsequent kas of an eye, a finger orah^ 
Trained nurses fa charge of these ro mjicd 
dressing stations who are not controlled by 
a competent medical adviser are of questjoo* 


able value. 

One of the worst toflnences that his grown 
up m the medical departments of lodus^ 
and to llw contacts wito Insurance companfes 
in i w» rt B cotupensatson cases Is the 
ference by the personnel mao at the plant and 
the agent in Insurance. These men ^ 
too freqnentl> dominate the rituatioo aM 
control anv and all m edi c a l actrvitiea. 
motrre U prompted by the narrow mlQceo 

desire for immediate financial gain. 

This condition of affair* must be comnawa 
and changed If advanceinent is to be 
pbsheiL Until the late war a simflar coodt- 
uon tdsted to fighting anme*. 
staff officera were to supreme 001^ 
wellare and disposition of the wWiers. ^ 
nKdkd ofte ™ ^ 

nite poriooB of oral for tht rict euI 
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^^)unded, controlled, of course b) the Rcn 
eml staff officer The medical officer had no 
voice m the location of a camp or base area 
and often his comments or adnee as to water 
and food supply Tk“cnt unheeded The staff 
officer was Interested as he thought onl> m 
the man at the front fit for dut> The sick 
and wounded were not his vital concern 
Think back to the tune of the occurrence 
of typhoid fe\’er, d}*scntery tetanus and the 
scandal regarding the food supply that ex 
isted during the Spanish American War The 
Civil War, Boer War, and prc\’ious wars all 
had similar difficulties All this was changed 
dunng the llorld War It was recognfred 
early m the conflict that \nctory would depend 
upon man power os mcasur^ In terms of 
numbers morale and health welfare The 
wise leaders and administrators immediate!) 
concci\'ed the plan of secunng the best and 
most scientific medical and surgical talent 
that was a\*ai]able and of giving these men 
suffiaent authonty to direct and control the 
health welfare of the troops. The medical 
profession came into its own 
What was the result? No typhoid, no 
dysentery, no tetanus and the morale of 
whole onmes raised by the knowledge that If 
mjured they would receive the most prompt, 
atiUfuL saentific, surgical care possible 
You ere all famihar with the excellent 
medical organisation m our own annv The 
untiring eSorts and adminialrativc and execu 
tive abmty of General Gorgas and Dr Frank 
lin H. Mortm, our own director genernl 
were responsible for the securing of the lo>'al 
support of all branches of the country's m^ 
cal activities The Secretary of War Newton 
D Baker, bad a sympathetic imderstanding 
of the requirements and gave his imquahficd 
approval to the rccommcndatloiis of these 
men This is a matter of histone record The 
benefits derived from such an organixation, m 
the preservation of the health of the men m 
the army and in the skillful care given to them 
when wounded, cannot be overwtimated 
Can the arcumstonces and conditions in 
volved m considering the effectiveness of an 
army of soldiers equipped for war be com 
par^ to those of the peace time army of 
mdustry? 


Arc the great captains of Industri assuming 
the same attitude towanl the medical profes- 
sion that was formcrlj assumed b> the general 
staff officers toward the arm) medical corps’ 

If these questions can bo answered in the 
aflinnati\c and we bclic\*c the> can then it 
is our unqualified dut> to eliat the support of 
cixiry medical man in concciWng and cxecut 
Ing a remedial plan Great industnalists arc 
intelligent leaders who arc amenable to logic 
and reason It should not be difficult with 
the accurate and cxtensiw statistics that are 
now aMiiJablc to convince these men of the 
finanaol advantages and profit that v\ill 
accrue to their sto^holders if the health wd 
fare of their crapIo>ces can be conserved and 
improved 

It IS conscrvntivd) estimated that 360 000, 
000 working days art lost to industr> through 
disabilities due to nckness or at a mte of 
$3ooperda> ov cr St oco 000,000 (one billion 
dollars) are lost >cariv from illnessl 

Neari> all large imiustnes are at the pres 
cat time, spending vast sums of mon^ in 
what is known os their research departments 
and >*ct the results from the expenditures of 
these miUioas are frequentlj not Immediatel) 
evident or tangle Should It be difficult to 
convince the cxecuUv’CS of mdustiy of the 
laj^ finangal advantages of maintaining a 
research medical and surgical department to 
stud) methods and means for improving the 
health of their emplo)*ecs? It is our concep- 
tion that a united effort on the part of the 
medical profession in coBectmg data on this 
subject would result in sccunng the most con 
vindng evidence with which to demonstrate 
that the establishment of a health research 
department in all large mdustnes would result 
in an enormous economic saving to the em 
plo>Tr The employee and soaety at large 
would most certainly profit Consider one 
concrete condition, the so called ordinary 
cold. Try to imagine how much economic 
waste occurs from thi^ prcvulent infliction, 
resulting m labor turnover and m rearrange 
ment and shifting that must occur within an) 
given department when employees are absent 
or at work and not fimctionlng efficiently 
How many times this concrete example could 
be repeated by atmg other health conditions 
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It is rccogmxed lliat only the social and 
economic aspects of mcdiane and surgeTy in 
indmtr> have been presented The aasump- 
tKrti is that the feUoTTB of the American Col 
lege of Surgeons are well %'erted In the pitn 
fa^nal pbw of this ail important siiuatjon 

Leader* m anv human accomplishment are 
men of character men with ambiUon men 
with vision men with courage and men en 
dowed with the untiring energy and penlstenl 
application to the work neccaanry in their 
effort* to achieve thcar desired end Such 
leader* constitute the selected membership m 
this organuation \ou fellorwi of the Ameri 
can College of Surgeons are leaders of in 
fluence m )*our reflective communities. We 
appeal to itra to go back home and eicrdbe 
that leadership Become representatim of 
the College in >-our dafly contact* with indu*- 
triaUsts large and small and sell to them a far 
seeing program for the sundatducauon and 
rationalizaiion of better mediaoe aod turgeij' 
in industry 

Such a prognm p rop o se* and comprise* 
the following 


* The education of the induslnalnts w 
that they will cotne to recogmie the fining*! 
saving tmd gain that will be shown fay fn- 
creased profit* and dividends if theft human 
machinery can be made to function more effi- 
ciently b^use of better health and strength 

a To carry the thought to organued iMdi 
dne that that self Interest*, both immediate 
and remote will be conserved and enhanced 
with the establishment of proper medical and 
surgfcal department* in Industry cootroOed 
and rtgulated by the leaders in the medical 
pTOfessioa so that thetr finanaal remaneratkai 
and ethical standards be maintained. 

3 The croplovee, whose welfare la the peri 
mount Issue need* no further education or 
conimcing for be understand* that he wffl be 
the bentnciar> Organlied labor is alrcath 
committed to such a plan The American Col 
lege of Surgeons pledge* Itself to the piomo- 
uon of such a pian. 

ifaj we say to each and ever} one d you 
that till* I* Ntmt opportunltj *nri the r«poo 
BiWUtv for the wccese of such an undertaking 
is your* 
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TroiB iW Fr*fhcr» M 

F RACTURFS and dislocations in the 
region of the elbow arc cxtrcmclj com 
mon and on account of the toll of 
deformities and disabilities thc> ha\*c le\’led in 
the post ha\*c won a reputation for formidable 
ness that Is scarcelj equalled Although much 
has been ^-ntten about these injunes there 
still remain sufTiaent gaps in our knouledgc 
to justiG further studj of them It will be our 
purpose in this article to present a more or less 
comprchcnsix'c view of all the dilTcrcnt lesions 
that arc designated bj the title Fractures 
and Dislocations of the Elbow Manj of the 
injunes are multiple and it is onl> b) indud 
ing all in the study that an accurate picture 
can bo presented of the nhole 
For the purpose of gathenng matcnal wc 
ha%c rcMCwed the reconis of 352 patients with 
439 fractures or dislocations of the elbow thol 
hasT been treated b> the staff of the fracture 
scrMce of the Massachusetts General Hospital 
between the > can 1934 and 1930 indusivel> 
Of these 174 patients with 213 injunes about 
the elbow were treated as in patients and 
ha\-e been carefully studied and followed 
End result clinical and \ raj examinations 
have been made at a penod longer than i jxar 
after discharge from the hospital in 140 pa 
tients with 176 dbow injunes representing 82 
per cent of all the house cases The other pa 
tients were treated in the emergenc> ward and 
out patient department of the ho^ital For 
the most part their injunes were of less severe 
Ij’pe so that hospital admission was not con 
aidcred necessary The records of these pa 
tients are incomplete and contain notes only 
of the diagnosis and treatment at the time of 
the first visit These have been used chiefly for 
statistical purposes in order to give as com 
plete a picture as possible of the entire prob- 
lem During the 7 year penod covered by the 
study the total number of patients with free 
tures and dislocations treated in all depart 
ments of the ho^ital was 4 066 and the total 
number of skeletal injunes was 4 536 so that 
the fractures and dislocations of the elbow 

Oula« ea Frutnn*. pnMxtad ti tb« BMtiec tb* Cc*v' 


represented approximately 10 per cent of the 
entire group 

A word of explanation is ncccssaiy in respect 
to the sj’stcm of grading end results that is 
employed at the Massachusetts General Hos- 
pital The result is c\Ti]unlcd from three 
standpoints \ (anatomic) F (functional) and 
F (economic) and is cxpresscrl by numbers 
ranging from o to 4 the former representing 
the minimum and the latter the maximum 
Considerable latitude is permitted by the 
numbers 1 representing from o to 35 p>cr cent 
2 from 35 to so per cent 3 from 50 to 75 per 
cent and 4 from 75 to 100 per cent ' Ana 
tomjc refers to bony alignment and is 
determined from the \ ray “functional ' 
takes into consideration the range of joint 
motion muscular strength and the presence 
or absence of pain while “economic refers to 
working and earning ability For example 
Ai F4 L* means that the \ ra^ shows slight 
bony deformity but that functionally the pa 
tient IS practic^y normal and that he is able 
to do the same work and earn the same wage 
as before injury Ai Fj Ej indicates less than 
35 per cent of normal alignment less than half 
of the normal motion and only about 75 per 
cent of the pronous coming power 

Types of injury It is important to make an 
accurate diagnosis of the exact type of frac 
turc or dislocation of the elbow as tbe methods 
of treatment are difTcrent, and each cames its 
own particular dangers Many of the unsatis 
factory results that ore icen after injunes of 
the elbow arc the result of failure to distinguish 
between the different ty'pes and the attempt 
to treat all wdthout distinction by one common 
method 

Epiphyses The lower end of the humerus 
lacks a single common epiphysis similar to 
that at its upper end or to those at the ends 
of the radius femur, and tibia. Instead, ossl 
fication proceeds from several distinct epi 
physeal centers which unite with the shaft at 
different age penods Any of these epiphyses, 
such as the capitellum or medial cpicondyle, 

■ W tW Ajaericu CoOrc* Sortttn, St Loab, October f-t loji. 
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tcA) become kcpartted oa a recult o( trtuooa 
dvnijig the pen^ when It Is vulnerable but 
epiphvaeal Incture of the eoUre loirer cod of 
thehomentt almost oever ocean, and do ffo^e 
mstance of it was found In oar aenei. A 


TASix t — GKAjn? maiAKT Encrr 



tnoarledg^ ol the normal \ ray appeannee of 
tie cp»pb>*»« and of the age at wiilch they 
umte is etaentfal for the proper treatment of 
fractures (Flj j) 

Frequency of ih v<iricntt i^tinet The rda 
tivt frequency of the dhTereot tvpci of frac 
lores and disIocatioM about the eJbow U 
ahtnrn In Table I, The most awnmon inluric* 
fo order of frequency rrete diUocatioTis 
secamd aupracondylar fractures third, frac 
lures of the head and neck of the radiia 
/otiTlh fractures of the olecranon procesa, 
ifttl/Jpl# fajumj klaoy of the ikdctal In 
juries about the elbow are muJtipie, This Is 
Mitfculaily true of the dislocations which are 
frequently actomponled fractures and of 
the fractures of the olecranon, \qipet extremity 
of the rarfius coronold inocess, and medial 
cplcondylt, which are often associated irlth 
other injuries cather fractures or dulocatloos. 
The mo^ct of the compHcxtln^ Injuries in 
respect to the vanoua fractures and c&loca 
dons of the elbow u shown in Table IL 
Amt W7»n« Injujw of one of the main 
oerves of the arm compucated the fracture or 
dislocation In 9 or 5 per cent oftheij^bcMM 
podenis* AD ^ thm b juries were of the na- 
tore ether ol contustons or stretching of the 
Derre and Bpontaoeous recovery oce nr t ed b 
cvetv instance The various lestons are shown 
b Table nL 

Ate duirOnuhn It may be seen froin the 
gtaw (Hg a) that fractutea and drslocationi 
ol theeihowoccur with the greatest IrequeocT 
among children actuaDy lor or 58 pet cent, 
of the house patients were under ic yesrs of 
aga. This fact should prove a Btimmui to the 
ro ig e o n because chDdbood Is the moat favor 
abb age tor recovery from ekeletal lujnries, 
and on thst account frllure to avoid ftnittional 
impairment seems doubly tragic. 

n SOTaAComnaan nxerutn or tus 
mnoEnos 

The fupraoondyUr fractures were nui«ri 
caDy the most frequent of the bpiries in the 
tf^oa ol the ettww and cemstiWted 19 per 
cent of oar group of casgs. The Inddcntt was 
highest b cfaDdnood, and pa per cent of the 
patienta were under 15 yeari of age, and S4 
pes cent below the age of 10. There seemed to 
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be an extraordinary resistance to this injury m 
adult life judging by the absence of any m 
stance of it between the ages of 30 and 50 
years It was re-encountei^ in the elderly 
group, and 4 of our patients were in the sixtn 
decade (Hg 3) , , ^ 

The fracture is more accurately described as 
diacondylar than supracondylar, but amcc 
the latter term Is better known, it will be re 
tained The fracture line passes transversely 

TABLK IL — COUPLICATINO INJURIES OP 
ELBOW PRACTUEES 

Praetor* 

btlorkt of dbev itwwWi 
Cura Cue* Pm cot Cm* 
SopacoodyUr 8 j t s 4 4 

UedW epiconitrle 36 *5 4^ * 

Lateiml qjfcootfyie 7 • aS - 

Coodyiix frtetare 50 483 

DUlocttkio 0/ elbow 93 SS 60 4 

Had tod deck of ndliii 7a 17 >3 S 

Olecnaaa di ij 14 6 

Coroooid (E.W ) 15 u 80 t 

eplplrptb ii 190 

Capltcllam 3 a 80 i 


through the upper part of the condyles instead 
of abo\‘c them, and in the lateral planeit slopes 
obliquely downward and forward It is usuall> 
pitxluced by a fall on the outstretched hand 
with backward and upward thrust on the fore- 
arm The lower fragment is displaced back 
ward, and the lower end of the upper fragment 



XatotoadidAr tneture of tn u n er ui 1 

SapncoodyUr fnetdre of bumerui (i port 
ndoclkm) 9 

FractarebndaQdoeckofndlDafpoitopcnUTt) i 


UJMsrntrm 

DbLxxtiooM ol dhow wftb fneture of medkl 
cpicoodTk 4 

Coaunhrated fnetore of olecnooa tod opper 

uhra I 
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Supcmcaadjiu ftMtom (57 booM p*tiait>) A*« diitobotioB by 


comes to lie anterlocly and medially In close 
relaUoQ to the biachul vessels. Occsslonally 
it escapes through the akin produong an qses 
or coroTXtand fmcture In t^ group of pa 
Uents (57) studied there were two with com 
pound fractures or an Inddence of per 
cent 

The flcmon type of supracondylar fracture, 
although rare (j eaanmla in 57 cases or 5 per 
cent) needs to be distinguished from the 
common hypcreitension type of fracture It 
generally results from a fall on the flexed elbow 
and the deformity is reversed the lower frag 
meat beang displaced forward instead of back 
ward Closed reduction is brought about by 
extension of the dbow instead of by flaron 
and if correction IS obtained flints should be 
appied with the elbow in this podUotu The 
ddoimlty IS generally Increased by the po» 
bon of acute flexion In the groiro of pabent* 
studied there were 3 example* of this type of 
fnudnre. Two were adults and one a child 
Open reduction was necessary in the two 
former and closed reduction was satisfactory 
ia the latter 

In the common type of supracondylar iiac 
tore when the pabeut is seen within a ferw 
liotm of tte injury reduction can generally be 


accomplished by the marupulatire method and 
the conretjoo maintained by the position of 
acute flerion of the elbow It needs to be 
emphasced that the positioo of acute flezKin 
is not a means of reduoag the fracture but of 
retaining ahmunent after redaction has been 
accompllihed. Redaction may be peifonned 
as foUowa with the patient aruestbetized and 
an assistant waHug cwintcrtTaction on the 
upper arm, tractioQ should be exerted on the 
foreann the cJbow being extended. The elbow 
should be drawn downward and rotary dis- 
placement corrected The lower fragment 
should then be pushed forward and the elbow 
slowly flexed If the reduction Is performed 
within a few honra of the injury before there is 
any vascular interfereoce from iwdling and 
if the replacement Is complete it will be 
possible to bring the elbow mto a position of 
complete hyperflenon without obstructing the 
radial pulse, and it shoold then be fixed m that 
position other by the appUcabon of a snug 
oandage or by a roold^ posterior plaster 
^lint Retention by a carcular itnp of adhc 
aive plaster In our opinion Is dangcrons and 
Ukdy to intarfero with the drcolatioa. 

Iscksmia The great menace of the supra 
condylar fracture* is much more from vascular 
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TtK 4. Fte- I Fit. 6 ^ 

Fig 4- UkuI type of *or>««indyUr fracture of homens* Fig 5 Same ca>e aiter redaction wxi totkm 
with poit^or dtfpljcemcrtt ^ lower fragrneot and OTcr In acute derton. 

fill dv End renut one year iffee fn/ury 


interruption (ischxnua and Volkmann'fi con 
traction) than from functional Impairment 
due to faulty reduction of the fracture 
Isclucmia that dreadful complication often 
cqui\’alent to total loss of the arm la c\*cr 
imminent and this danger must aJmays be 
keptinraind WTulc In most instance* It is a 
consequence of the injury rather than of the 
treatment and may develop in the complete 
absence of all constrictive dressing there is 
little doubt that failure to recoCTue it nhen 
impending and therefore to take all needful 
steps to prevent or check it mav make a 
great deal of difTerencein respect to theamount 
of function that may be sa\^ Examination 
should never be confiticd to the region of the 
fracture but should include the entire cr 
tremity and tests of the circulation cutaneous 
sensibility and motor power of the hand and 
wnst should alwnys be made 
Absence of the radial pulse pallor and cold 
ness of the hand inabUitv to flex or extend the 
fingers and loss of cutaneous sensibility arc 
the signs of fully developed ischiemia and In 
our opinion demand immediate operative in 
tervention as will be described later But it is 
equally necessary to recogmxe the signs of in 
complete arculatory disturbance, and in that 
case to adopt a plan of treatment that will take 
into account both the needs of the fracture 
and those of the drculation as well By these 
signs I refer to the presence of marked swelhng 
abont the elbow, cyanosis of the forearm and, 
above all, to interruption of the radial pulse 


when the elbow is brought into the | |y\ 
position of acute flexion The radial 
pulse must be the guide post not only during 
the reduction of the fracture but also through 
out the immediate after treatment and must 
always be carefully watched Disappearance 
of the radial pulse while the dbow is being 
flexed following the reduction of the fracture 
is a Bgn either of incomplete reduction or of 
such great cxtrax'osation into the soft parts 
and infiltration of the tissues that the brachial 
artery becomes compressed as a result of the 
postural tension In cither case it is an indica 
Uon for the return of the elbow to a position m 
which the radial pulsation can again be felt, 
and for the application of splints m that posi 
tion to maintain the best alignment possible 
WTien the circulatory balance is particularly 
bad it may be the part of wisdom to abandon 
all attempts at reduction for the moment, and 
instead to concentrate on improving the ar 
culatlon by such measures as delation appli 
cation of radiant heat, and even operati\’e 
intervention, if indicated After a few days 
when the swelhng has subsided a second 
attempt at dosed reduction may be made, or 
open reduction may be performed An alter 
native method that has gi>'en successful results 
is the apphcation of skdetal traction from an 
overhead frame by mean* of a Kirschncris 
wire inserted in the olecranon pnxess This 
obtains reduction of the fracture, permits the 
dbow to assume the position of flexion from 
the unsupported weight of the forearm, and 
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N«lc t]Ut anka hu »»vwi pbce wlt^ the lower 
fn^iut tylttf poaiedictTfr ud Ibe lower cod of tU 
P TO tt*J /ratmest pTDXict* uiteriotij tad tppetn to Uoek 

nfikw i. B- S^jBc drew threw yewT) later tboiiUf cDCTCCtioa 
oi defonnlty pcocm cd irovth. 

at the tame time tecuret elevatioQ and relieves 
tvtUmg 

Frank establiihrd ivhgmis requirea Im 
mediate operative Intervention Let oo one 
depend upon doted redactioa of the tractore 
at a m etna of reUerutg pressure upon 
vetseli. Onr own cxpenence with t pa 
Uents them the fututy of this method (tee 
Table TV) C)n the other hand, gratiWng 
lesulti were obtained In 3 patients 1 bc»ob 
aloQ^ the Inner side of the dbow evacuation 
of the harmatoma, and b> exposore and freeing 
of the vewda. In one cate the latter were 
found twisted about the upper fragment and 
the pulsation Immedlatay returWl upon 
freeing them. This experience was particularly 


encouraging and boldt out hope that by 
immediate operation in the early stage Volk 
mann 1 Uchicmlc contraction an be pre- 
vented efthcr complctefy or partfafly Ische- 
mia developed In 3 of our 8a patients, or 6 per 
cent. Data cooccnilDg these patients Is ibcrwn 
In Table IV 

Vascular disturbance of greater or Jeiacr 
degree was present b a large proportion of the 
patienta studied and in these the trcatmcBt of 
the fracture was made secondary to safe 
guardbg the oTcnlatiom In a a oJ our 5; home 
patients more than one dosed redur&n was 
performed This was usually dne to the fact 
that the radial pulse was shut oS by the pod 
taon of acute fiexlon of the elbow and that 
correcPcin could not be maintilned with the 
dbow b a less favorable position Open re- 
duction was performed b ix case* Five of 
these opcmlicms were neceaaitated by faflurt 
of cks^ reduction i was b a compotmd 
fracture where open reduction was combined 
with Immediate dibndemait, and the 5 re- 
maining were b patients who were admitted 
late, that h from 4 to 10 days after b^xry 
The treatment alter dther dosed or pp« 
redaction consisted of immobfliiation for a 
penod of about 3 weeks followed by protection 
m a ilbg for I or 3 weeks longer No effort 
was made to employ early massage and move 
merit End result rramlnfltm Ds were made m 


TABLE IV — SUPIUCCmiYLAR FRACnmES WTni ISCH^HIA— FIVE CASES OR SIX 
PER CEJfT OF EIGHTt TWO CASES 
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45 of tte 57 patients more than i j'cor after 
ducharge from the hospital and the gradings 
arc shown in Table V The outstanding im 
prcssion from their stud> is the excellence of 
the results The) were graded excellent or 
good meaning practically normal function in 
37 or 8a per cent There were 3 poor results, 
2 duo to ischOTnia and i due to gas badllus 
infection developing in a patient ^th a com 
pound fracture who had b«n treated elsewhere 
and in whom disarticulation of the shoulder 
had to be performed immediately upon admis- 
sion. Five results were graded as fair, meaning 
some alteration of alignment and moderate 
limitation of elbow function Onl) 3 of these 
were attributed to our treatment one being a 
case of iscbicinia another a patient admitted 
only after a delay of 10 days m whom an open 
reduction was done and the third the case 
of a patient with a compound fracture who re- 
fractured the elbow 7 months after the first 
Inpiry 

It remains to be added that a considerable 
number of good and even excellent results 
were obtained even in the absence of complete 
reduction Several patients with old malunion 
and uncorrected complete posterior dl^lacc- 
ment of the lower fragment have been fol 
lowed in the fracture clinic and in the cod 
obtained useful elbows Bony consolidation 
always took place and although in the 
beginning there was an ugly deformity which 
seemed to block flexion of the elbow, even this 


was eradicated in the course of time os growth 
from the lower cpiph>’Sis elongated the humer- 
us and pushed the elbow awa) from proxunitj 
to the point of iniur> This should be remem 
bered when dealing with fractures assoaated 
with >*ascular disturbance Change In the 
canjing an^c of the elbow was nol^ in some 
of the end result examinations, but rarel) 
exceeded 5 to 10 degrees, and seemed to be of 
little fonrtionoj significance It would seem 
that the alteration must be of a rather gross 
t>'pc if it is to constitute a handicap The 
abOit) complete]) to extend the eibnaw was 


TABLE V — RESULTS IN SDrRACONDyi.AE 
FRACTURES 
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rtcovtmi In almoM all cases rwtriclion of lo 
to 1 5 degreta betng found only In a few 

u ntAcnrwE or eticokdtix* 

Fracture of the medial eplcondyie U com 
mon while fractnra of the lateral epfcondyle 
13 rare There ware j6 patients with the 
former injur> or 8 a per cent of the entue 
group while there were only 7 Instance* of the 
latter injury (r 7 percent) all insignificanl and 
none reqtukng tdmuuion to the house. The 
diflereoce In tJac freqacaic> of the two Injuries 
11 scconnted for by the diScrence in ossifica 
lion of the two proceaso the medial epicon 
d>le ha vine a large separate center of osnS- 
catlon while thero u onlv a liny center of 
ossification for the lateral epicondylc, which 
Is well protected and doe* not eerve a* an 
important point of attmehment for mosdes 
or hgamenu. The epiphyseal center for the 
medial enicondyle appeari at about the ninth 
j*ear ana unites from the fourteenth to the 
fifteenth year 

Most of the fractoTCs affecting the medial 
epicondyle ere in reality epiAyaeal separa 
tions. This IS shown by the aw of the 
patients — of the 14 patient* with this injury 
13 occurred between the ages of 10 and 17 
year* fFlg 8) 

The medial epicondyle 1 * most commonly 
fractured m association with pofterolateral 
dislocation of the elbow being palkd away by 
the attachment of the strong Internal lateral 


ligament This assooetion was found In 14 of 
the 36 examples of this injury or 40 per amt 
The injury may be complicated by other boo) 
ffijune* due to the dlslocatioJi njdaaslractuit 
of the bead or neck of the radios and of the 
coroodd pnxos In the cases of frtctnre nn- 
complicated by dislocation the injury U the 
result either of direct ■nolence applied to the 
epicondyle or of an adduction strain of the 
elbow 

The treatment of fracture* of the medal 
epicondyle i* chicfl\ the treatment of the 

assooaled injuries ttat Is reduction of the dis- 
kicatioQ If present followed b> fiiation of the 
elbow In the position of acute flexioru Kot frng 
can be accomplished In the way of direct 
dosed reduction of the fracture but the posi' 
bon of acute flexion secures r ci s ta tion 01 the 
flexor musde* of the forearm which arc at 
tacbed lo the epfcondyle and thus tends to 
bnng about replacement 

No function*] fmpainnent need be aat^ 
paled following fracture of the epicondyle 
unless there b an accompanying (fislocatioiu 
When the two occur m assodation the pmg 
Dosb Is that of the dislocation In our group 
of 14 bouse patients of which 11 had asso- 
ciated dislocations end remit ctaminaUons 

were made in II The functional remits w« 

excelleiit m to aithoogh in 3 (ha epicoodpt 
had united by fibrous union onlv One 
was poor but thb wa* due to the dislocation 
and DOt to the fracture- 
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U\ DISPLACFUFKT OF TUP UtDlALl PICONDYTX 
INTO THr FtliOVk JOINT Wmi UtNAR PMJvV 

T}icrc a one complication that must always 
bcloolvcd forinpaticntivnlhtliAocationoftrJc 
elbow awl fracture of the mcshal q^lcondjlc 
Tins (I displacement of the <^jcond}lar fniK 
ment into the elbow joint and impnsonment 
of It there when the dislocation i5 reduced 
The ulnar nerve being attcchwl to the cpi 
cond;^lc i» earned along mth it into the joint 
and later becomes pinched bclnccn the ortloi 
lar surfaces when reduction of the dislocation 
IS efiectctl mth resulting ulnar fwls) Usuall) 
the first warning of the presence of this com 
plication IB the appearance after reduction of 
the characteristic signs of ulnar nerve lOjurj 
An \ rQ> cxainination should be made how 
e\'er both before and after the reduction and 
m the first films the appearance of the cpl 
condylar fragment lying widely displaced and 
slighllj to the outer side of the medial ridge 
of the trochlea should lead one to antiapatc 
its occurrence nhilc in the posircducllon films 
the inter articular postion of the fragment is 
clearly shown (Figs g and lo) 

The treatment of the condition necessitates 
immediate operation to remove or replace the 
fragment and to free the nerve The longer 
the nerve is compressed the greater the Umc 
that will be required for its recovery Occa 
sioaally ulnar palsy Is absent, but even then 
the mtra articular fragment ahould be re 
mo\ed as it will interfere with elbow function 
In our c^inion It is preferable to erase rather 
than to replace tbe fragment as this diml 


nates the problem of fracture bcalmg and the 
patient ma> be treated asforanuncomphcatetl 
djslocation alone If iht fragment is removed 
it b adv’isablc lo transplant the nerve to the 
front of the elbow for the sahe of safttj 
Excision of the fragment cnuAca no functional 
impairment 

in our group of 14 patients with fracture of 
the mctiiai cpiconil>Jc oasoaated with disloca 
lion of the elbow the cplcondilar fragment 
xras caught in the joint after the reduction In 
5 Instances In 4 of the 5 cases there was com 
plclc ulnar pa)s> The treatment nnd resulU 
art shoirn in Table Yl 

m KRACrURCS OF THF CONUIcnS or TIIE 
UUUERU8 

The groupof the condylar fractures includes 
Iraclurcs of the medial and lateral condjlcs 
and the intercondi lar or so^alled T fractures 
The fractures of the single condjlcs arc 
usualiv oblique spUl* extending downward 
from the lateral or medial supracomlj lar ndge 
respectively into the trochicar or capUellnr 

TABCr Vir— niACTURF OF TltF COt^OYtFS 
OF niF nulIERUS 
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TABLE IX.— FRACTURES OF THE COND’i'LES OF THE HUMERUS (IFTTRA ARTICULAR) 
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portions of the articular surface of the burner 
us The intercondylar fractures are often of 
the T or Y type — that is a trarm ersc fracture 
through the shaft of the humerus at its junc 
tion With condyles combined with a vcr 
deal down between the condyles These 
are often accompanied by comminution of 
greater or lesser extent (Fig ii) 

The condylar fractures arc severe injuries 
and aeiioualy menace the future function 
of the elbow joint Extensive pathological 
changes are produced in the articular surfaces 
and joint capsule both as a result of the injury 
and of the reparative process The displace 
ment on the one hand may be of an extreme 
type with separation and rotation of the 
cbndjies and ov cmding of the shaft fragment, 
or on the other may be almost completdy 
absent Between these extremes all degrees 


di^jlacement may be found Because of this 
variation the treatment of condjiar fractures 
la always an individual problem and must be 
deaded after consideration of the nature of 
the fracture, the extent of the displacement, 
and the age of the patient 

Our group of condylar fractures comprised 
50 cases (ii per cent of the entire group) 
divided as shown In Table VH The sahent 
facts about the individual patients are shown 
in Tables Vm and IX. 

It will be noted that a little more than half 
of the patents (54 per cent) were treated m 
the Emergency Ward only All of these were 
fractures with httle or no deformity for whom 
house ad m ission was not considered neccssarj' 
In view of the prevalent impression of the 
mvanabie seventy of condylar fractures it is a 
matter of interest to have found among tbrm 
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luch a hi^h proportion of Injarie* that ap- 
peared to have but slight functional slgnlfi 
cance Such injuries occurred clue6\ In the 
fint two decades of life while the /ractures 
with defomutv reached their peak m the age 
group between 30 and 40 >‘ean 

End result eumloationj were obtained id 
30 of the 33 house case*, and the gradings are 
shown ID Table \ From an analyau of iheae 
cases the following cooclusions seem lostihed 

1 The method of closed reductloo is of 
value in the coodylar fracture* with alight or 
moderate deformity but Is not effectix'e in the 
comminuted fractures with severe deformitj 
espeoally those of fotcrcondjlar type. 

2 In condylar fractures with severe de- 
formity the choice would appear to be between 


open redaction preferably with Intemil firs 
tion of the mafor fragments bj acrcwiorplafe 
or treatment 10 suspeoson and traction with 
early mobUlfadon of the dbow /omL The 
decision between these methods should take 
into coouderatton the patients sot occupa 
Uoo and general conditiOD and the fadCtfes 
ai’allable for perfoming technically dUEcult 
and potentially dangeiw operatioai Dpoo 
the bones and joints. 

3 FoDowing dosed reduction of fractures 
of the medial coodrie, retention of posldon h 
favored by the position of acute fle^n which 
secures rdaxatloo of the mosdes attached to 
the condjiar fragment for the same reason m 
fractures of the lateral condjde the posiboo of 
complete eilenaion Is the more favorable 


TABLE X— EXp RESULTS ( \'E.AR) ^FTEK COVO\'L.VR FRACTURES (rSTXX \RT1CUL.\RLY) 
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}-\ 13 left Frscture ol eapitfDar iritb sinaU pbour o( ix»nc itUfisnj 

Tb«e U mcdierate rotary dupiacicmcot The rKinnal dbow U inown for cotntwirijon. 

Fijr f4. Samecw a* iboarn ia FTft ij abowirtjj cad rcaail t»o ywm ificf 
The capttenar cpiphjtb wai rtpUced b> open op^tfoo and autur^ There wz% bo 
arml ol tronh. 


4 Follonving open reduction carij mob»h 
z&tion IS to be urged and this is faalUated 
b> secure internal fixation of the fragments 
Postoperati\'c support is best pro\ndcd b> the 
application of traction and suspension appa 
ratus. Thus protects the elbow and also per 
mits mobiluatioQ 

5 Skeletal traction b> means of a wire 
(Kmchner) passed through the olecranon 
nia> pro>e of \Tilue m the treatment of com 
mioutcd fractures of the cond>[cs with dc 
formity but was not used in an> of these 
patients It offers a means of securing con 
tinuous extension in the aas of the hutneras 
whfle at the same time permitting the elbow 
joint to be marntained m the position of ngbt 
angle flexion 

6 Excision of the condy ies should not be 
performed excqit immediately In certain 
badly soiled compound fractures as a step in 
the operation of dfibndement or late in case of 
complete ankjdosis of the elbow In the inttcr 
condition arthroplast) Is preferable to cxd 
8ion and results In a more stable joint 

rv ruAcrtmis or mE CAFrrzLi,uM 

Two types of injury affecting ths capiteflum 
must be distinguished first those involving 
the epiphysis which occur only in children 
below the age of 15 and second those involv 
mg the capltcUar portion of the articukr aur 
face in adults Both are senous injuries but 
the epiphyseal fracture is the more common 
and ^ertrforc the more important of the two 
injune* 


a A FRACTURE OyniECAPirKLLARnrrPllYSlS 

Of the cpiph>*scal fractures one must dis- 
tinguish between those with incomplete and 
those with complete displacement 

Incpmpielc displaccmtnl Man> fractures of 
the capilclbr cpiphs’sis arc associated with 
such slight displacement that there is failure 
to recognize the nature of the injurj cx'tn upon 
V m> examination The patient is disratsscd 
with a diagnosis of sprain or contusion Adc 
quatc protection of the ctbon is not pro\nded 
and It U only later when continued imtaUon 
has resulted in persistent pam and stiffness 
that B correct diagnosis is made 

In order to recognize pathological \Tinalion5 
jt 15 important to know the normal anatomic 
features In the lateral roentgenogram the 
osseous center of the capitcllar cpipbjsiB pro- 
jects forward and downward from the humeral 
shaft end gives an appearance somewhat 
similar to that of a hockey stick with a short 
cned head The antenor surface of the epipb 
VTtis forms a continuous line with that of the 
liumcral shaft except for the interruption in 
the shadow due to the cartilaginous plate In 
the fractures with incomplete displacement 
the epiphysis is displaced somerr^t postc 
tiorly and there is a distinct jog in the line 
of the UQtenor surface The roentgenogram 
roust be made with the tube accurately cen 
tered so as to produce a true lateral view or 
this shght dLsplkccment will not be recognized 
The aoteropostenor view fafls to show any 
abnormalit) the fracture hue bemg invisible 
aincx it comddes with the cartihigiiioua disk. 
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Epiphy«»l fracture ihrruld be fu^>ccted In 
any child who present* objective of in 
jury to the elbow luch *s pain fw^ng ten 
dcrnese, and limitation of naotiott, yet wbote 
roentgenogram* at hnt glance fall to abow any 
evidence <5 bony injury The reUtkma of the 
capiteflar ej^hyaia to the humeral abaft 
should be acrutmlxed ckndy In meb cases and 
a second X ray examination should be made If 
any doubt eiiita as to one of the views being a 
true lateral one- Films ihould also be made of 
the uninjured dbow for purposes of compel! 
son with the normal. 

The injury is not of great Importance when 
treated properiy It is unnecessary to c o rrect 
the displaoement, a* & rule as this h too sU^t 
to cause any functional disturbance. £zc^ 
tiims to this rule however muatbereg^gniaed. 
Fixation of the dbow is, however necessary 
preferably in the portion of acute Sexion 
This should be maintained for a penod of * to 
3 week* following which mobHijatkm may be 
begun 

Compute rotary displaeemeni Fracture of 
the capitellar ep/phyw with complete rotmry 
displacement Is a distinct clinical entity which 
ha* not heretofore received adequate recogul 
tloQ- The mechanism of the Injury b appar 
ently a medial or vam* deviation of the fore- 
arm from indirect vtolence throwing strain 
upon the lateral ligament of the dbow which 
in turn pull* ofi the capltdlar cpfpbytis, 
uiuallv with a thin layer of bone attadied to 
the cartflaginous plate. The cplpbysl* U dis- 
located outward and rotated opilde down by 
the puH of the extensor muscle* attadied to 
Its lateral surface (Figs. 13, 14) 

There is conqilete To** of contact between 
the fractured surfaces and failure of union i* 
bound to rerult unless replacement Is secured- 
This can be accomphshed with certain^ only 
by the open method and In our oplnian no 


other form of treatment should'be attcngited. 
Open redaction I* easy when performed early 
the qnphyxi* can be fitted back mto positicBi 
and lenntd by one or two chromic gut mture* 
passed thiou^ the ligamentous attachments 
and periosteum. Following operation the el- 
bow should be glinted In the poaitioti of ngbt 
an^ flexlcni or i»rti*l extension to secure re- 
lajotion of the extensor muscles of the fingff* 
and wnst- 

Severa l chlldrtai with nnunited fracture of 
the capIteHar epiphys* have been foDowtd 
on the fracture service of the Maasachittetts 
General HoipitaJ, and the end results of the 

condition have also been seen In adnh*. 
There 1* Lncreaxing deionmty cd the lower end 
of t^ hirmeru* Cfver a penod of yean doe to 
ab*eqQce of growth from the capi t cU a r epphy 

•ia. 11m medial tide of tl« bomeras outgTDin 

the lateral tide and there develop* marked 
cubttu* valgu* deformity This not ffifre 
qucntly f**'^*^ elongation or •tittchmg of the 
filnT n erv e with late or ddaytd ulna r p*l*y 
eometimes not coming on until 15 to to yeafl 
after Injury The loose fragment di^ca to 
and out of the elbow Joint wi movement, 
altbougb a fair range of motion 1* retamed, 
there i* msUbIHty and lo« of power In 
tients with ununited fractures of the caplW 
lorn who are seen within 3 to 4 ye^^O 
injuiT improvement can be obtained by an 
operation designed to bring be 

tween the loose fluent and the ihaft wlto 
the aid of a bone graft, and the beneto ^ 
fuigical treatment even at thi* rtago Mwnto 
be more generally recogniicd. 

In our gronp of elbow fractures there 
II Instance* of epiphyseal fracture of t^ 

(^piteDmn. The age* of the jMPent* vai^ 

3 year* to 1 3 yt*i* but the d tje 
inadence wa* at ^e sixth year (Hg 
The type* of cpfphyaeal tojtny that were 
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TABLE XL— EPinn'SEAL FRACTURES OF THE CAPITELLUM 
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encountered together with the methods of 
treatment employed, Rod the end results so 
farjas they are Liown, are shown in Table 
XI No instances of arrest of ^wth were 
encountered and this is due to me fact that 
the fracture Une passes procdmal to the epi 
physeal plate instead of through It 

IV B raACTUXZS or THE CAPITEILUM (AI>t7I.T3) 
Fracture of the capltcBum In the adult 
usually taho the form of a separation of a 
portion of the articular surface with forward 
and upward di^lacement of the loose frag 
ment and the formation of a free body io the 
joint Occasionally the fracture is of ^ com 
presaion type, the articular surface b^g 
driven upward and Impacted into the under 


lying bone. The fracture is apparentl> pn>- 
duc^ by force transmitted upward through 
the radius, the head being dnven against the 
articular surface of the capitelium The frac 
ture IS frcquentlj associated with other In 
juries In the region of the dbow such as free 
ture of the head of the radius or disJocation 
of the ulna on the humerus The treatment 
dqiends entirely upon consfdcratfon of the 
indi^dual case, ^^men a loose fragment has 
been separated, it may be necessary to remove 
this by open operation, in other types of 
fracture open reduction ruay be indicated It 
is generafiy impossible to influence the de- 
fonmty by closed methods 
There were 3 instances of this fracture m 
our group of 439 elbow injunes the ages of 
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tl>e pilicnti bong 4a 51 ^nd 69 year# re 
•pecU\’dN In one om the fracture was com 
pbcated by posterior dislocation of the elbow 
this was r^uced and the result at the end of 
t >ear was graded Fi Ei In the accond 
case there was an ecccmpanying fracture of 
the olecranon process This was treated b> 
operati\*e suture with wire TTtepatient later 
died of coronary thrombosis The third po 
Uent was only admitted 4 months after Injury 
at which time there was a bony ankykms of 
the elbow Arthroplasty was performed with 
the insertion of a free of lasda lata, and 
at the end of 1 vear the result was graded 
At Fi El There was a ncarij normal range of 
motion but some Instability and loss of power 

\ rEACTtjwES Or the hiad akd necx 

or THE RADlOB 

Fractures of the head and neck of the radius 
numbered 75 cases, or 17 per cent of the en- 
tire group After the supracondylar fractures 
of the humerus and the dislocatwns of the 

TABLE XII — riLAcrtmE or the head 
AJID NECK or THE EADILTS 
Lift of OMPpUcitba Infurie* of tt* EDwir — 75 PatkiiU 
rofteromcdlU dulocalkio ot tie 

(wllhfr»cUirt irfcirTQooldprocett-5) 8 
rt»rtnn olccrtncn ptore«i lo 

FHrturenppw third of olaaUt dbo* 

ImcrccndTUf Iruun lovtr etri a 

hU MWU * 

» or f< per wot 


dhow they constituted the third larrest group 
of elbow mjunes The accompanying graph 
(Fig i6) showing the jwlndd «iceofthefnM; 
tore indicates that it ti more ccnniDonly su 
injury of adult life than of childhood and that 
the peak Is reached m the age group between 
so and 40 years 

The injury may be produced either by m 
direct violenct the force being transmitted 
along the abaft of the radius and driving the 
bead agmnst the caplteHum or by direct 
Yiolence acting on the lateral aspect of the up- 
per forearm or elbow In a fairiy high propor 
tion of the (37 per cent in onr senes) the 
fracture occurs In association with some other 
Injury of the dbow paihculariy poatcro- 
jsedial dislocation of the elbow or frartuie 
the olecranon process, Thia shows the vuloer 
ability of the bead to articular displacctuenti 
of any kind The list of compifeaung injuries 
Is shown in Table XII 

Seyeral different types of fraclore of the 
radial bead can be distinguiihed and thflr 

TABLE xm. — raACTUXEB Or THE HEAD AND 
IJECX or TEE RADIUS 
Tn*» Infniy tad locUeaee Is jo PiUrtt* 
EpfedtT*e*J £r«i3iir«, anw 0^ rtdfta J 

rCpm of f»2iJ ^Unxrt (fl*i]l*cer»eJrt J 
Fnetons c4 nihl )w»d »iti> dl*pl»cei«t * j 

FneCut* of r*dld neck wlli dtapfacement ® 

Cofamlnated £«ctHro bead and neck ^ 

ToUl ^ 

Owipoond {ncturcs ^ 
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dilTcrentiatJon is important from the view 
point of treatment The b$t of these together 
with their inadcncc m our group of 30 care 
fully studied house patients is shoii'n in 
Table \in 

The cpiph>*scal fractures numbered 3, or 10 
per cent in our group of 30 house patients 
Two of the patients were a^ S j^cara and one 
13 >*car5 Below the age of 7 j-cars the cpi 
ph}'3i5 is largclj cartilaginous and able to 
resist injurj and it unites with the shaft ol 
the age of 14I0 1 5 > cars so that the age period 
m wWch cpiphjscal fracture ma> be produced 
15 rcIatiN-elj short The osseous center repre 
sents onlj a thin disk of bone and corresponds 
to the radial head ^^^lcn the epiphysis is 
fractured and displaced it is quite Ifkcl3 to 
become Isolated os a loose bod\ m the |omt 
dewid of blood supplj This occurred in one 
of our 3 patients when no operation was per 
formed to replace the cpiph>'5i5 In the other 
patients open reduction was performed and 
consolidation m good position was obtained 
(Fig 17) \o method of internal fetation was 
emplojed, the fragment being retained in 
alignment b> the position of acute flexion of 
the elbow Obliteration of the cpiphj'senl 
cartilage occurred in both eases but no ap* 
preaable shortening of the radius resulted 
since the amount of growth contributed bj 
the upper cpiph>’sts at this age is slight Table 
\T\^ presents summaries of the records of the 
patients with epiphyseal fracture 

Fractures of the head and neck of the 
radius, if assoaated with diaplncement, com 
monly cause senous impairment of elbow joint 
function Not onlj does the bony defonnit> 
limit or prevent rotation of the upper articular 



Fig. 17 I fnirtort of tie uppcf cad ot nidhji. 

A. Koenl^ro jpfvoraocc oo jdmBjJoo thowins tflUo? f/ 
lie hod. U 1-oUowiag open reduction. C Two rrxmtM 
bier khcnrini; Qition. 

element In the lesser sigmoid ca\it> of the ulna 
with loss of the abihl) to pronate and supjnatc 
the forearm but there is frcqucnih limitation 
of extension of the elbow as well This Is due 
to scar formation and thickening In the ante 
nor capsular ligament usually the result of 
the displacement of a fragment of bone in this 
direction To preNTnl future disabililj it is 
neccasarj to correct the bonj deformitj but 
the situation and nature of the fracture arc 
such as to render it impossible except bi open 
operation This maj take the form of open 
r^uctlon cxasion of the displaced fragments 
or resection of the entire radial head When 
the bonj deformitj is absent or slight, no Im 
painnenl of function should follow, and the 
onl} treatment indicated is protective splint 
ing for a period of 2 to 3 weeks with gentle 
daily mobihaalion 


T\BLE \rv — FPIPin’SK.VL FR-\CTORES UPPER EVD OF RADIUS 
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SURGERY GYNECOLOGY AND OBSTITnucS 


TABIi IV — rat MStrLTB OBtADTED JX TMAC 
TUEI or THE BEAD ANO KECE OT EADTOB 
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1q out gnxm of jo bouse pAtieau with frmc 
lure of the bead and neck of the ndloi 
operative treatment waj employed in to. The 
end result! in these cases are shown tn Table 
W Ja grading tbae remit* the term epod 
wa» used to dedguate 75 per cent or belter 
restoration of pronatron and supbiAtkm and of 
flexion and exteoxioa. 

Following the study of thcM caso and an 
tnalriis of the end results it seemed lair to 
draw the foUowtog oondusfons in respect of 
treatment 

I Open reductioii ought not to be at 
tempted except la the caie of epiphyseal 
fractures and ocoufonafly in fractures of the 
radial neck. 

a Elxdilon of loose bone fragments ahoold 
be performed only In the case of fractutes 
invdvlng the ramsl head when there Is a 
single fragment and when at least two-thirds 
of the circumference of the head remains in 
t act the inner thst articulates 

with the oina. 

3 la aO comminuted and displaced Irac 
tures of the bead and neck resection of the 
bead alxnild be adviaetL 

4. Better results are obtained when reaec 
tkm ii performed caiiy (within the first s 
weeks) rather than late. 

j A common complication Is osdfymg 
bamistoma or myositis, partlculariy In frac 
tures asBoaated with disl^tion of the elbow 
Thu may follow resection of the rsdisl bead 
but is t»t necessarily the result of operation 

6 To guard against this complicatfon at the 
time of operation it U necessary to obtain 


careful lurmfwfinis and to avoid leaving be 
hind any loose bone fragments. (This U a 
common error) 

7 FoUowing the erridon of a tingle frag 
mcDt or the resection of the radial h^ the 
elbow ihould be splinted in the poddas of 
right angle flexion for the period of x week, 
following which znobOixatioa should be begucL 

8 Fracture of the head or neck of the radios 
is a senoQs Injury and whUe the prognosa ii 
good for the recovery of an useful elbow rarely 
a U a oonnal elbow On the whole the results 
In this group of injuries were leas good than in 
any ot^ 0/ fracture or dhlocatkra 0/ the 
elbow 


VI. TaACTDiE* 01 TH* OIXCSAStOIT 


Fractures of the olecranon constituted the 
fourth largest croup of the injuries of the 
elbow and numWed 6r or 14 per cent of the 
enthe group Of these 53 were treated in the 
hospital as in patrenls, while 98 were treated 
as out pailenta For the most part these 
latter represented incomplete fractures or 
fractures without displacement. They have 
been used cUefy for itatlstical purposes. End- 
result notes (i year or more wter discharge) 
are tvaDsble 00 95 of the 33 house patients, 


or In 75 per cent 

■Hic age distiibatioa of the fracture u 
shown by the accotnpanydng graph (Fig 18) l« 
fairly even throughout the various decades, 
but with the peak in the first three. 

The bjury may be produced by a fall on tfa 
outstret^ed hand the elbow being in a pod 

tionot lend-eiteniion^orinraralnatanixs,^ 

direct ■violence, as from o fall on the fluOT 
elbow or a direct blow The former fa the 
common mechiniam, the dectanon giving ^y 
and fracturing as a result of the fordble flexion 
of the elbow against the resistance of the 
triceps muscle. In this type of injury the fr« 
toreu generaDy transveiae but there may M 
one or two im^ frageoents b aMtkm to the 
main ones. 'Ihe oleotmon fragment fa gen 
erafly retracted and eeparated from the rm 

of tlK ulna by the puD cJ the triceps, espe^ 

when the elbow is flexed Separatim ^the 
fragmenu depends, however upon the .^«t 
of l>f-^rinn of the lateral apooeurosra of the 
triceps tendon which blend with the fascia of 
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the forearm and provide n second pofot of 
insertion for the tnceps muscle. \Mien these 
arc intact they himt or prevent displacement 
Direct "'.'iolencc tenda to produce a com 
minuted type of fracture and the rant) of 
this mcchcuusm is shoim by the fact that ool) 
one eaample of this ^as found in 33 fracture* 
Separation of the fragments sufBoent to ne 
cessjtate operativ'c repair ^as present fn 34 
cases, It was «ltght m 3 and ab^t m 4 
Comphcating bony injuries were present in 
14, or 42 per cent of the cases and of these 9 
or 37 per cent represented other Injune* m 
the region of the elbow Fractures of the bead 
or neck, of the radius were most common and 
occurred in 6 or 18 per cent of the patients 
The treatment of olecranon fractures de 
pends chiefly upon the amount of displace 
raent that la present Fractures without 
•eparatjon may be splinted with the elbow in 
the right angje position for a pencxl of about 3 
weeks but the splints ma> be removed every 
day for phyaiad therap) and mobiluang 
exercises WTien the separation is flight good 
contact between the fragments can usuidly be 
brought about by complete extension of the 
elbow The reduction should be verified by 
\ ray examination, and when the position b 
shown to be satisfactory the elbow should be 
immobihaed in this position. Jlobilixing cxer 
OSes should not be started until the end of 3 
weeks When gross separation of the frag 
meats is present we believe that open reduc 
tlon and suture is the best method of treat 
roent It has the advantages of securing close 
approximation of the fragment*, of removing 


Intcnposing tendinous fiber* which interfere 
with bonj consohdaUon andoftccunngbony, 
Instead of fibrous union OpcrativT repair 
when properly carried out shortens the period 
of cont'alctctnct and obmtes the necessity of 
prolonged fixation of the elbow It should be 
remtmbertd however that it exposes the 
patient to the risk of infection, and t^t this 
baxard can be overcome cn 3 > by *k 3 ful sur 
gei) and meticulous technique 
We bchc\‘e that operative repair should 
bnng about such close and firm fotuon of the 
fragments that there should be no need for 
erternal iphnting, or at the most foriplinUng 
of abort duration onl> Prolonged postopera 
live fixation with the efbow in extenjjon 
alway* results in slow recovery of function and 
should be avoided Kangaroo tendon and 
chromic catgut are inadequate as suture mate 
rials and do not provide the secure fixation of 
the fragments necessary for early mobUiza 
tlon We hav'c seen several instances of 
secondary diiplaccment following operation 
when these matcnals have been used. McUl 
be wire, steel screws, or flanged naih may be 
used tuccessfuUy for this purpose but for a 
number of years we have been partisan of the 
use <jf Uving fascia lata suture — a method that 
bos been developed and used extensively by 
the surgeons of the fracture service of the 
Massachusetts General Hospital for the treat 
meat both of fractures of the olecranon and of 
the patella. A fascial stnp one half to three 
quarters of an inch In width is passed through 
holes onc-quorter of an inch in diameter 
driSed in both fragments, the ends ore tied, 
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and the koot made aecxire by transtuDos vitb 
mtem^ted futures of tioe lilk. Such fasdal 
fumrw hve and do not coiutitute farejgn 
bodiei. On account of tbar peat tcniik 
ttrcncth the\ tecnre firm nxiUon ukI the 
elbcrff m*\ be flexed to the nghi tn^e without 
danperofseparatin^thefragtoenU. NoipUnl 
mg IS required beyond the use of Urge soft 
drciimgi •\ctire motwa may be begun at the 
tod of I wccL, and the function i» qnfckJy re 
gamed, \ »eccmd method of faiaal remforoe 
ment that wmi tried consisted in suturing the 
frapnents with kangaroo tendon and then 
laj-^ a free flap of fasaa lata oyer the frac 
tore line on the pouenor surface and suUmng 
It to the tncepa tendon and ad>acent soft 
tissues This method seemed leas good than 
the other 

The rcfulta i >Tax or more after injuiy 
tained bj the vancras tjpc* of treatment in 
our group of 33 patient* are shown in Table 
■'C\T- It b gratifying to note that in a i of the 
jjparients (Rjpercent) these were graded a* 
excellent or go «3 Of the lo patients treated 


without operation 4 had fracture* withoot 
displacement and the elbow was fipvj only 
b> a almg in 3 the separation was sCght and 
arm was splinted with the elbow in exten 
rfon in a the dbow was suspended in n^t 
angle fleiioo from an orethead frame. Of the 
latter 3 pAtieati oac had a comminuted fne 
tuTC without leparalKuj and the other an 
uninfected compound fracture without much 
drsplarcment One other patient with an 
accompaoyiag fracture of the head 0/ the 
ndnn was admtted to the ho^tal 4 months 
after injury The head of the radha was 
excised but the fractured olecranon had healed 
and did not reomre trentment. 

Open reduction was performed in 33 pa 
ueots, but 3 operation* were required in i 
case so that there was a total of 05 openrions. 
There were 3 poitoperatme mfectfons, ooe 
seyere and resulting In aniylosis, the other 
minor and leading to no functioaal Impair 
meot. The three poor results were aused 
first bypostoperath-eacpaaleadingtoankyio- 
•la second by a compheatmg iraettffe of the 
head of the radius the functronal impainoeot 
here probably besog aconnted for by thr* 
rather by the fracttire of the olecranon 
and third, by a failure to secure good approx 
unat»n of the fragments bj fascial suture. 
The latter patient was discharged with what 
was conadned satbfactosy althou^ not per 
feci reduction of his fracture He drifted into 
other hands, and 5 months later nndawent a 
second operation 00 the dhow AMicn exam- 
ined at end of i year it was found that 
the olecranon been lenioiud there was a 
complele ulnar nenr paJ^ and the patient 
had considerable fanctionai Impairment of the 
«Jbow It IS fair lo question whether this 
patient would not haxw had a better result If 
he had been left alone One patient with an 
ununited fracture of the olecranon cd $ 
months duration required three operation*. 

the first the fragments were freshened and 
sutured with kangaroo tendon bat the post 
opcratiie \ rays showed the fragments had 
re-separated. A second opcratlOQ was per 
formed xo daja later and the fragments were 
fixed with wire Consolidation was obtained 
with good functiou but 5 month* kter 
fracture occurred as a result of a falL A third 
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Fig 19. Antcftor dbloatioa of bead of nMllcn »<iodated irilb frocturr of »haft of 
ulm, A. and D The deforroltr at the Ihno of odmliitoo. C *od D Appeoraoct 
/oricnring open rtdnctfoa of lie h ead of the rmdlm. 


operation tvas performed and the fragments 
were sutured with wire ond fosda lata The 
result at the end of i j ear tros graded Aj Fj Ei 
ITiere were no other instances of refracture. 
There were 3 compound fractures and m a 
immediate dibndement was perfonned with 
suture of the lateral cipanaions of the triceps 
Both of these wounds remained clean, and the 
reduction of the fracture was latisfactorj but 
the end results are unknown The third pa 
tient was admitted 5 da>s after injury and 
the wound a pm point opemng remained 
clean 

It ma> be said in conclusion that 

1 The results of fracture of the olecranon 
process are m general acellent. 

2 The fracture Is complicated in about 35 
per cent of the cases bv other injunes of the 
elbow and of these the most frequent are 
fractures of the head or neck of the radius 
Such complicating injunes when present 
modify considerably the prognosis of fracture 
of the olecranon 

3 Fractures with little or no di^lacement 
may be treated with the elbow splinted m ex 
tension or supported m a shng at nght angle 
fienon They may be treated b> early mas- 
sage and moblhxatjon 

4 Fractures with separation should be sub- 
jected if possible to operative repair with finn 
fixation of the fragments by wire screw or 
fasaal suture Internal fixation should be 


secure enough to obviate the neccssitj of ex 
temal splinting and to permit acliv e mobilua 
tion at the end of one week 

VU FRACTTOE OF TIT? COROVOID FBOCESS 

In the group of 174 house patients with 
cJbow injuries there were 7 instances of frac 
ture of the coronoid process of the ulna All 
of the patients were adult 2 being m the third 
decade i in the fourth and 4 fn the SLxth 
Sw of the 7 fractures occurred as coraphea 
tions of dislocation of the elbow, and of these 
4 were also associated with fracture of the 
head or neck of the radius and a with frac 
lure of the medial cpicondj Ic In the scvxnth 
patient the fracture of the coronoid compli 
cated a fracture of the olecranon process 

The fracture is apparcntlj caus<^ by poste 
rior displacement of the ulna upon the humeral 
coni^*les, the projecting tip of the process 
being knocked off The small fragment may 
be retracted upward by the pull of the bra 
chialis antlcus muscle but in our group of 
patients the amount of separation was never 
great Healmg may take place by fibrous m 
stead of bony consolidation but this of itself 
ought not to result in any functional impair 
meat The particular menace of fracture of 
the coronoid however, lies in the danger of 
OMification of the haunatoma that develops in 
the region of the fracture and of the anterior 
c^iaule This comphcation occurred m one of 
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Fig *0 D fakoikOT of ibe ribtrp (gj aaai Awdb- 
iribstioe 


our patienti foDcnnng to opertUon for an 
old anrtdaced dulocstroo of the elbow An 
Oiadjing h g matoou de^-el<^>ed aod resulted 
10 complete booy ftntjlout. We ire inclined 
to feel that thu resulted from the operation 
rather than from the accompanying fractore 
of the coronoid process. In geneml fracture 
of the comocud rarely oeedi to be coodderrd 
from the standpoint of treatment and all 
attention maj be focused on the treatment of 
the accompanying dislocatron or fractnrta. 

Of tie 7 pauenta 3 were treated by redoc 
tion of the <usIocatioD atxl dxatioa io acute or 
tight angle flexion 3 with fractures of tlie 
head and neck of the radius underwent mera 
tion for excision of the head of the Utter bw 
In one of these cates the tip of the ooronoid 
was also exosed and this p^ent obtained a 
good result. One patient with an Mccampany 
mg fracture of the olecrinoo process was 
treated ^ r^icratite latare of the ohur frag 
mtnls. The results at the end of i year were 
graded as ciceDent m $ good m x poor in a 
and ankDowu io i Both of the poor results 
were to be attributed to the actompanying 
fractures or dislocation rather than to the 
fracture of the coroodid process. 

vra. DULOCATION OT XHK OTPm EH© OT 

rat iADitrs 

In the group of 439 elbow miones there were 
only 3 instant of isolated dislocatam of the 


radial head and In *01 of these the displace- 
ment was bt the anterior direction. In all t 
patieuU’tbere was an accompanying fracture 
of the s haf t of the u ln a, and In i there was a 
fracture of the olecranon as well The fracture 
of the ulna was compound in 00c instance. 
The age* of the patittta were 8 17 and 38 
}xara respectively The trauma was a blow 
Of fall 00 the extensor surface 0/ the foresjm 
The radial bead U retained in ita articulst 
Ing position wdth the lesser sigmoid cavity of 
the ulna by the orbicular hgiment, and as 
long as the ulna remains hUct the iaferotse- 
ona membrane also constitutes a strong retain- 
ing llgamcnL For these reasons anterior dis- 
locntson is almost invariably by 

a fracture of tic shaft of the nlnw, ether In the 
uRicr or middle thirds Tbis association b 10 
dc^te that whenever a displaced fnctoie of 
the irinar shaft b seen without accon^ianying 
fracture of the radius, an \ ray oammation 
should be made of the elbow and a dulocahan 
of the oiqJCT end of the radius looted for 
Treatment of the dlslocaticm should take 
into cnnsidention that ether the orbicalar 
ligament has been ruptured in which case 
operative repair » ladlcited or that the bead 
has escaped from under the %ament In whkh 
case replacement can be accomplished only br 
opera mw exposure, furtherznote therdatioa 
ol the dislocation to the fracture of the ulnar 
abaft must be borne In mind and rcdactioo of 
the ulnar deformJt> must be actomplbhed 
simoitaneously with that of the dlsfoatkm 
Open fednetto of the dislocatioo should be 
p^ormed through an anterior InosKm alter 
prehminaiy exposure and bdarion of the 
radial nerre. After replacement of the db- 
located bone the orbicular Lgameut should 
be sutured and the fracture ^ the ulna re 
duced bj open operation and plating if necei 
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mj The best position for retention b with 
the elbow m acute fleiQon and with the fore 
arm suplnated In order to relax the pull of the 
biceps muscle Mobilization of the radius in 
pronation and supination ma> be started at 
the end of 7 to xo da>*s but the fracture of the 
ulna requires protection for from 3 to 4 weeks 

It has been claimed that reduction of the 
radial head is unnecessary for good function 
but this IS not borne out b) our own obsers-a 
tions InslabHitj of the head of the radius 
results and ma\ be painful but In an> case is 
ossoaated with weakness that makes hca%’> 
work impossible 

The histones of our 3 patients together with 
the end results are shown m Tabic \\TI 

IV DISLOCATION OF BOTE BOlCCS AT THE 
FLBOW 

During the 7 >*ear penod under stud> our 
records ^owed <53 patients with dislocations 
of the elbow The> constituted the largest 
class of all the elboxv injures exceeding e\*en 
the supracond\ lar fractures and represented 
20 per cent of the entire group The age 
distribution is shown in Figure 20 The peak of 
the incidence is found in the drst two decades 
and $() per cent of all the dislocations ocoirred 
in tl^ penod There is a marked drop la the 
madence in the later decades 

Complicating fractures in the region of the 
elbow were very common and were found m 
53 patients or 59 per cent The list of injunes 
associated with elbow dislocations in the 30 
carefully studied bouse patients is shown in 
Tabic ‘XATII From a study of these multiple 
mjuries, it aiq)ears that compheating fractures 
arc rare with dislocations in the first decade 
when the ends of the bones are largely cartfl 
agmous In the second decade thm' are com 
mon due chiefiy to the vulnerability of the 
epiphysis for the medial epicondyle dimng 
tins penod They are rare again m the third 
decade but after that dislocation is commonly 
accompanied by a fracture of one of the bony 
elementB — the upper end of the mdius the 
coronoid process external condyle or capitel 
lum 

Dislocation of both bones at the dhow may 
take place in the postenor, medial lateral, or 
anterior directions, that is the ulna carrying 


TABLE WTn — TABLE OF rHACTtrRZS COM 
PLlCAmC DISLOCATION OF TttE ELBOW 

TUrty Patient* Treated In Iloote 

Cue* Tnttta 

Fraetum of elboir la order of fmjtieTKTr 
Sfedlal epfcoodyle ij 43 

Head or cede o( tadhii 7 *3 

CorwjoW pr o c cM 5 

Brteraa] coodrle of bufflem* 1 6 

Capitdiam ( 3 

Froctare* ** found in eorablaatioa with otiier injuries 
Prsetnre of media] n>ifOGd^ sloM ii 

Fiartnrt of bead or neck ot radhi* alone 3 

Fiactart of bead or neck of radhi* and of coroDoH 
process 3 

Fractutt of bead of radios, coroDoid process and 
media! epkoudyic i 

Fractore « coronoid process aione t 

Fracture of cojoaoU process snd raediil epkondjrie i 
Fractore of bead of radios, external aiadsde of 
bomeros and suirfeal neck of bnmenu t 

Fracttne of cilernal condyle of hamern^ t 

Ffactiuc of capileiKira t 

Fracture of snndcsl neck of humerus j 

Fracture of both bone* of the fonearm 1 

Epiphyseal frartun Jowee rad of ratCai i 

with it the radius may displace from the 
humerus m any of these directions We bchc\*e 
It js preferable and more m accord with usage 
in dislocations elsewhere to desenbe the dis- 
location in this manner rather than to ob«n e 
the traditional method which treats the ulna 
as the fixed point end designates the type of 
dislocation according to tlic direction of the 
displacement of the humerus In the group of 
30 house patients with dislocations the dis- 
placement was found to be poslcrolatcral in 
10 directly postenor mix posteromedial m 
5 lateral m 3 and undetermined in i Thus 
posterior displacement of one or another type 
was present in a6 of the 30 patients There 
were no instances of antenor dislocation and 
tMs type usually associated with fracture of 
the olecranon is known to be \'ery rare. In 
respect to the mechanism of the mjury it was 
impossible to determine the number m which 
the dislocation was caused by direct violence 
from a blow or fall on the elbow or m which it 
resulted from a fall on the outstretched hand 
The latter mechanism appeared more common 
From the standpoint of treatment the first 
and most Important requirement Is to make an 
exact diagnosis of the nature of the mjury 
This ought to be fairly obvioiui from local 
examination, butanX rsyexaminationahould 
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alwiyi be made to coofinn It 4od to reveal 
any accompanying fracture that may be 
present. In spite of this long eatabllahed rule 
there aere included in the group 6 padenta 
with late unreduced dulocationa varying from 
aS day* to 5 months after injury m which a 
correct diagno«s had never been made 
Dislocation of the elbow whether or not 
complicated bv fracture reoulres 
reduction Closed reduction becomes Inoeas- 
ingly difficult mth the lapse of tfwi*., the 
earlier it is performed the eaiier It b to ac 
coipplish at^ the leas the danger of dmniiging 
any of tbe joint icructures. The patient tbould 
be aiuftithetized m order to obtain complete 
muscular rdaration and to pecmlt of r^uc 
tiOQ without the use of excessive force. The 
elbow should be hyperertended to unlock the 
coronoid process from the olecranon fossa, and 
while an aaristant exerts gentle traction on 
the wrist, the operator should apply both 
thumb* to the oleoinon end press the olec 
ration forward. When the ulna lie* in a medial 
or lateral relation to the homeru* it tbould 
first be pressed into a directly posterior rda 
Qo n i bi p and then reduced. ^vWi redaction 
li accomplished the elbow ahonld be flexed 
to make the reduction secure, "tiH fiiyd either 
in acute or ri^t angje flcxkm depending 
upon the amount of swelling and drcolatoiy 
impairment- We commonly TrmVf xise of a 
posterioT molded plaster iplint for this pur 
pose, Po«t reduction roentgenograms should 
be made immediately to inwV:i» gure that com 
plete reduction ha* been accompHibcd and 
that the relations are normal In both plane*. 


TABLE Xn. — -HESULTS or TREAUEajT Or 
DISLOCATIONS 0» TEE ELBOW 



In case of fracture of the Tni»dtiO epicondyle 
one siiouJd mate sine that the fragment has 
not become caught in the joint (see Tracture 
of Medial Epicondyle”) and that there u no 
evidence of ulnar ptl^ 

Id uncomplicated dislocations the elbow 
should be ln^bahxed for a period of from 7 
to 10 days at which time massage and mobillx 
stl^ may be started titf elbow being eup- 
portad at ngbt angles by a ahpg If th^ b a 
complicating fracture It may be neceasaiy to 
prolong the penod of fixation, but it is rarely 
neccsaaiy to make it longer than » week*. 
Fractures of the radial bead or neck with dis- 
placement when present as complicating In 
Junes should be nibjected to operation with 
exoaxm of the hpaij of the radius at the end 
of d to 5 day*. 

Tbe speoal m^nara of dislocation fa calofy 
Ing hjnnatcona which usually develop* In front 
of tbe anterior capsule of the Joint. iVhen this 
proc e s s ha* start^ very UtUe can be done to 
rhi-rt it, but there can be but httle doubt that 
repeated manipulation of the dhow may be a 
causative or aggravating factor Forcible 
passive movements to increase extimsfcin of 
the elbow arc partlcukiiy dangerous and 
should be avoided Whenever there is tkrw 
return of function and the motioo Is pamful 
snH guarded the possibility of the devdop- 
ment of this compucation ilioald be borne in 
■nwnd and »n X ray etammation made. If 
beginning doudiness m the soft part* antwwr 
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to the elbow 13 demon 3 lrated then the elbow 
should be put at complete rest Opcratii.’c rc 
of the calaficd mass should ne\cr be 
undertaken until after the lapse of t \car at 
which time the osslfjnng process will hax’c 
reached a stage of quiescence and there will 
be less chance of recurrence In 3 of our 30 
house patients, ossifjing hicmatoma dc\*el 
oped It caused restriction of motion and 
limitation of working ability in 3 and resulted 
in complete ankylosis in the third Small 
areas of calafication in the antenor capsule 
were noted in 4 other patients and mas hav'e 
been responsible for slight limitation of ex 
tension of the elbow 

Of the 30 bouse patients 34 were fresh dis- 
locations and were admitted from a few hours 
to 3 da>’S after injurs Reduction was accom 
plishcd in all b) the dosed method One 
patient had a compound dislocation the lower 
end of the humerus coming out through a 
wound on the anterior surface of the amu 
DSbndemcnt was pcrfornicd with reduction 
of the dislocation immediate!) after admission 
to the hospital and the wound healed without 
infection There were 6 patients with old un 
reduced dislocations of the elbow stiiyong In 
time from ig to go days after injurj Open 
reduction was perform^ In all but one This 
patient a boj of rs was admitted 30 da >-5 
after injurj Closed reduction was performed, 
but later was discovered to be incompiete. 
The result in this case was less good than in 
any other and shows the wisdom of resorting 
immediatel) to open operation in any elbow 
dislocation of more than 3 weeks duration 

The end results more than 1 year after in 
jury ere shown in Table NJX When it b 


remembered that 24 out of the 30 house cases 
were compheated b) VTiiying t)*^ of fracture, 
It b gTalif>nng to find such a high proportion 
of good niults Thej were classed as cicci 
lent or good in 20 patients The immediate 
results in the 5 patients listed as unknowm 
w-erc good at the time of leavnng the hospital 
Thb accounts for 24 cases or 83 per cent of 
the entire group Fn-c of the 6 patients with 
results listed as poor or fair were onl) ad 
nuttgd a months or more after injuiy The 
results demonstrated that when fr^ disloca 
tJems of the elbow arc rccognixed and reduced 
immcdiatclj after injur) the prognosis is 
cxcdlcnt, and no functional irajiairment need 


An attempt has been made to present a 
bird's tyc view of the viirious injuries dcsig 
nated under the title ‘ Fractures and Disloca 
tions of the Elbou ” The different tjpes of 
injury ha\*e been described the treatment 
indicated, and attention called to the spcaal 
dangers that must be a\t)lded in each of the 
various fractures and dislocations. End result 
notes made 1 )*car or more after discharge 
from the hospital m 176 of the 439 injunes 
studied ha\T been presented in order to por 
tr»j as accuraleJ) as possible the outcome 
that may be cxp^cd We feel justified m 
concluding that fractures and dislocations of 
the elbow are not formidable when properij 
understood and correctly treated They arc a 
cbailcnge to the surgeon’s vigilance and skill, 
but the victory' can be won here as it has been 
in the other domains of surgery b> the use of 
the vreapons already at hand when resource- 
fully used 
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Some Obsievatiosb Based o» a Review of Theee Thodeand Nike Hukdeed Thdcteek 
Ofeeative Cases' 
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T his paper Is based on the review of 
3 913 cases of arpendidtia in ^ch 
operations were «ioiie In one hospital 
by many dlflerent surgeons, dunng a period 
of 30 years. The histones of only suoi patients 
are considered as showed defini te dlwtte of 
the appendix, gave a fairly definite history of 
one Or more attacks and were not compli- 
cated by other operative proccdores at the 
time of the aRicndectomy The cases have 
arbitrarily been divided into tlx dssses, based 
on history and o p erat iv e fiadlngi (i) chronic, 
those In whkh the ptatlent had had no definite 
sharp attack, but rather a grumbling discom- 
fort, and those m which there had been not 
more than one acute fiare op (s) chronic 
reemrept those in which the paheot had had 
two or more definite attacks and an Interval 
operation had been done more or less propby 
lacPcaBy (3) tub-acute in which the ope ra 
tK>n was performed during or immediately 
following dther a mild attack, or one whl^ 
was definitely subsiding (4) acute unruptured, 
m a large majority of ^^ch the af^)endli 
showed gangreuoui changes (5} ruptured 
with abscess, in which there were definite 
signs of an attempt to wall oS the released 
infection and (6) raptured with peritonitis, 
in which there was a fairly general or spread 
mg Infection with little or no evidence of 
attempt at locaBsatlaiu (In some instances 
particulaxly the eadler cases In which the 
hiBtfirlM were rather inadequate or indefinite 
it has been ra ther <fifficult to be perfectly 
accurate In this classification, but m general, 
the i-aaea more or less automatically fall into 
thejr proper groups.) It ts not so much the 
purpose of this paper to dtscum the literature, 
which Is far too voluminous to be adequately 
covered in a communicaticra tuch as this, nor 
to boast of or excuse mortality itatutlcB — 
which as a matter of fact conform pretty 
closely to many others which have been pub- 
lj5hed — as to search for any differences ob- 

imwpwd Mrr tst Cfakd c-i^ A- 


Scrvable during this year period, any 
changes in the chaimctcr of the operative 
cases, or In the results obtained and to draw 
tuch Inferences as may warranted from 
the massed material at hand. It would re- 
quire much more than our shotted rirtvi even 
to touch on all phases and an endless number 
of perctntagts and charts could be offered for 
considenitioa, but in this particular study we 
than endeavor to limit ourselves to those 
which have some definite Interest or purpose 
to bring out certain points which seem worthy 
of spedal attention or discusson. It b our 
hope that at some later date we may codify 
th» figures in a more extended and detailed 
article, If each should seem worth while. 

In the cases under Rview the patients were 
sH operated upon In the old tlnli» Protestant 
InfiiWry and its present necessor the 
Union Memorial Hospital of ^tlmore, Maiy 
land between the yt^ 1900 and 1930 Tbm 
are 60 outside surgeons represented many of 
than, however by only 1 or 3 cases, and 39 
different bouse surgeons are responsible for 
the group Hated imda resident s cases. So 
that I think wc may fairly say that the re 
salts are those which may be expected of the 
avenge surgeon and not of the superman. 
Tliero are a total of 3 913 cases listed almost 
equally divided as to sex 3/219 males and 
1,894 females. The oldest wu 90 years, the 
youngest 13 months. Of these a total of 
3 toi — I 647 males and 1,354 females — were 
opawted upon by the viating surgeons, and 
713 — 37a males and 340 females — by the 
how staff In the entire group there were 
Wftha — 67 inwJn and 24 female — a mor 
tolity rate of s 3ss per cent total, or (and 
this w an Interesting point wMch will be 
dealt with more in deJaH later) 3 31 pet cent 
for TTulwt md per cent fensles the 
former slmoet three times the latter Of 
these 91 deaths, 70 are chargeablelto the 
visiting staff — 51 males and 19 females — for 

I ii,Octit*j?-c. o*. 
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TABLE L— <3ENEBAL DISTRIBCrriOV OF CASES-TITE SEX AND MORTALin IS FIVE YEAR 
PERIODS WITH SUMMARIES 
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a mortality rate of 2 19 per ceot comblaed, 
or 3 10 per cent male and i 22 per cent female, 
ai occurred in house caao— 16 male and 5 
female — with a mortality rate of a 95 per cent 
aimbbed, or 4 30 per cent male and 147 per 
«nt female TWa slight diflerence might indi 
cate on the surface the advanta^ of the 
added years of cxpenence and practise on the 
side of the visiting surgeon but actually it 
may be adequately explained by the greater 
preponderance of the more serious and ad 
vanced cases occurring in the house surgeon's 
group — relatiiTly there were approximately 
20 per cent more ruptured aj^raidiccs on his 
list than on the viating surgeon s In fact 
hxs mortality rate in hanefling the latter cases 
is almost identicaliy that of the surgeon of 
widest expenence and the greatest number of 
cases on the vuddng staff differing by only 
04 per cent. This would certainly seem to 
indicate that m the hands of a reasonably 
competent surgeon, there is a certain basic 
minimum rate, below which wc cannot go 
throng surgery alone but which must be 
bettered, if at *ul, by reduction in the number 
of such cases which come to operation 
This being the situation, what improve 
Hi$nt has bftm made during the past 30 years 


in getting the acute coses before rupture 
occurs? In considering this phase we will 
chminalc the chronic and chrome recurrent 
groups from the figures. This may not be 
alto^thcr fair, os assuredly the best way to 
awW the rupture of an appcmdlx is to remove 
it before a really acute attach occurs and 
franldy, the more we see of the results of 
ruptured appendices the more we lean toward 
the propbylaclic removal of that sppendage 
on the slightest provocation — and we beheve 
we can justify that stand a htUe later in the 
course of this paper by airqile figures. But 
for the present let us consider wlmt advance 
has been made in the eariy diagnosa and 
surgical treatment of the acute attack. In 
the 5 y'cars from 19CO to 1905, In the four 
groups—subacute, acute unruptured rup- 
tured with abscess, and ruptur^ with pen 
tonitia — there were a total of 239 cases, of 
which 105 or 45 85 per cent, had ruptured. 
From 1906 to 1910 there were 370 with 156 
or 42 16 per cent, 1911 to 1915, 353, with 
or 33 7x per cent, 1916 to 1920 376 
with 86, or 33.87 per cent 1931 to 1925, 383, 
with 95 or 34.80 per cent, and 1926 to 1930 — 
in the lajrger new hospital, 644, with 117 or 
18 17 per cent. This, to be sure, shows a 
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TABLE n. — COIIPABISOV EOJJSE SEROEOSS 
AKD \'15nXN0 SURGEONS 
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TABLE m — PERCEKTACE OF RUFIUILEO CASES 

to Arm's CASES— bt rm: year periods 
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939 t 91 
»9 i 
9 6 to 9*0 
9* t 19 5 
9x4 to 930 

Tcttlf 


1*9 IPS 4$ »I 

370 lj9 *J 16 

3J3 U9 A3 7 
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383 93 14 Bp 
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J3I3 679 *» 79 

(hiTimhcT d cue* b ohuloed hj KkUsi tU Une oanr 
■isj ts the fhbwcatP, tcote naroytu mh niptmwl with 
ttaco* tad ruptoied with peiitaidtb froop*) 

definite, gr*du*l prscdctlly umntemipted 
improvement but U it not still a rather ead 
commentaiy that In almost i of every 5 cases 
rapture has occurred when the patientfl reach 
the operating room? And thm m a bo^tal 
where a laige majority of the acute cases ere 
pebenta wl^ come from the dty proper or the 
sanoandlng subniban area, with an abundant 
supply of doctora, and good transportation 
fatties. It does eeem that we cxnild reason 
ably expect considerable improvement In this 
quarter 

Are there any underlying reasons for this 
state of tfiain which we might remedy? Wo 


TABLE n — PERCCirrAGE Op CASES RECUVETG 
CATHARTICS (wOT IlfCLDt)E40 DEAIHS) 


SohpCBtO 
Acote nnrnptaied 
Roptond with ttwcm 
Raptond with poitonltif 


(OoIt theme cues osed In which then wu ArSnti 
■tataaeat In histXT ) 

TABLE \ — PERCENTAGE OF CASES WHICH 
DIED RECmiNO CATHARTICS 

CeUwrOci 


AcQte onTwptund 
Rsptimd with i bwu s 
Rnptmtd with perttodds 

Totsis 

Total* TsiJ* IV 

Onu*d total*, Tabla IV and 

\ 

(Oob thc«e cases nsed I 
sutencst Id hlstofE ) 

TABLE \T —AVERAGE LETCOCYTE COOTTTB IS 
SEC GROUTS KTTH PERCENTAGE OF POLY 
UORPEONU CLEARS 
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- T 9 9 5*3 87 
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Acol* nnnipaijH 7®$ >6 381 *4 0 

Raptured with ahsceu *33 8 698 *4 * 

Rnptsnd with perlloalds 144 7 9$I 87 8 

feel that there are several In the first place 
the adminljtratioQ of cathartics In cases of 
abdominal pain, to which much attention hai 
been directed by varloui tathora. We do not 
feel tbat all cases of raptured appendices arc 
directly traceable to their use, Dor do we feel 
that their eihibttion is Invariably follcrwed by 
disaster but there Is abundant reason to 
behevo that they are a potent prcdisposi^ 
factor In many instance*, and that the 
avoidance of thwr employment cannot be 
too strongly streseetL In our group of cas^ 
only those were tabulated In whoae histones 
there was a definite ftatemeot a* to w facthe i 
or DOt a cathartic had been administered^ 
nothing was taheo for granted — consequenuy 
only a relatively small number appears In the 
Alio probably fortunately for the 
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TABLE \1I —DURATION OF ATTACK BEFORE OVi RATION (SURnWRS) 


Oraap 

B 

4 kovn 

6~tt 

hemn 

ItMt 

hovn 

ili 




45-7> 

tuort 



Om 

itt>koan 

I>«rtUn« 

•akivnni 





* 


■Di 


ft 

Si 

r 

. i> < 

Si 



It 


I 

. 




4 

Si 

<6 

i 

Si 

«» 


F 

T 

4S 

Ql 

45 

mm 

11 

■■ 

■ai 

li 

«J ! 

Si 

U 

•V-u. 

U 

7 


75 

«« 

Bi 

5S 

ni 

T» 


i ' 

■B 

n 


F 



1 

i 

nl 

mm 

— 

JJ 

>1 


■’ i 

•i 

■u 

U 


4 : 


9 

mm 

4 j 


19 


rr^ 

loft j 

J 

rotSeoJli* 

F 



1 

t 

t 

t 


If 

11 

L . ‘ 

t ' 

7 

11 


4 

t 


•• 

ft 

ift 

• 

9 

1 I. j t ■■ 

9 


mdmdual concerned a fair number of those 
uho were listed a* ha\nng rcc«\*cd a lajcativc 
had also a notation of ha^^ng \*omjtcd it 
fairi> promptli In the subacute group of 199 
cases in nhich a definite statement mis made 
6i or 3065 per cent had had a carthartic, m 
the acute unruptured group of 505 eases 205 
or 40 59 per cent in the ruptured mlh 
abscess of 180 cases Jog or 60 36 per cent In 
the ruptured mth pentoniiis of 91 eases 56 
or 61 54 per cent These all sunnvrd opera 
tion but among the fatoiiUcs though the 
figures arc small tbc discrepancies arc t\xn 
greater As there is-ere no deaths in the eub 
acute group onl> the last 3 need be con 
aidertd Of ifi deaths m the acute unruptured 
group onl> 5 are hated of whom onlj t or 
30 ^ per cent had cathartics Of 31 deaths in 
the abscess group 6 arc listed of whom 5 
83 33 per cent had cathartics And of tbc 
53 deaths in the penlonitis group 36 — ^just 
half — ore listed of whom 19 or 73 08 per 
cent had cathartics Tbc camj^gn to educate 
the layman the druggist and the doctor 
against the mdisennunate admimstralion of 
laxatiV'es should be pushed to the utmost 
Secondly — and we believe even more ira 
portant stiQ — the doctor and b> all means 
the medical student should be most forcefully 
warned of and taught not only the signs and 
symptoms of the typical ease of appendialis 
but also the striking absence of such guide 
posts exhibited in many instances TMs latter 
point we feel is touched on far too lightly 
when waiting for them to appear means to the 
patient much the same thing as waiting for 
the sentlnal glands above the left clavdcle to 
ciinch the diagnosis of carcinoma of the 


stomach It seems impossible graphically to 
chart signs and symptoms on an accurate 
percentage basis m such ft wav that it would 
mean anydbing or be of any great vTiluc 
Suflicc It to say that the cardinal points of 
constipation gcncmlujcd pain shifting to the 
nghl lower quadrant nausea vomiting point 
tenderness muscle spasm and ngiditj modcr 
ate temperature and pulse elevation high 
kucocyde count with incrcasctl polydnor 
phonuclcar diflcrcnlial and so forth all these 
things arc present in a few eases a few of them 
ate present m the majonly of eases and 
vutually none of them ere present in quite an 
appreciable number of eases Of them all the 
most constant and useful seem to be localured 
point tenderness and a relative increase m the 
polyTnorpbonucIear leucocy tes-— the latter 
rather than the white Wood count taken as a 
whole We would take this opportunity to 
warn against too great dependence upon the 
white count as an infallible index of the degree 
of the inilammatorj process Of i 163 counts 
recorded m the last 3 groups — acute abscess 
ftnd penlonitis — 93 or 8 per cent were 
under 10 000 and of these 1 7 were in cases m 
which the appendix had already ruptured 
On the other hand the average for the counts 
m the different i^ups was afwut as one would 
c*poct in 103 (mronic cases 9^17, 79 chrome 
recurrent 9^83 399 subacute 10378, 785 
acute unruptured 16,361, 233 ruptured with 
abscess 18 696, and 144 ruptured with pen 
tonitis 17 951 In every group but one — the 
acute unruptured — the male counts averaged 
slightly less than the female The average 
percentage of polymorphonuclear leucocytes 
in the 6 groups were 67 7 per cent 67 i per 
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TABLE XTIL— DURATION OF ATTACK BETORE OPERATION (DEATHS) 
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cent 73 9 per cent 84-0 per cent, 84^ per 
cent and 87 6 per cent, respeedvdy Thiial> 
the all Important factor of time Uefortn- 
natclv 6omebod> mmt once have promulgated 
the theory that an appendix doea not rapture 
m leu than 48 boun from the oniet of the 
attack, aral much more anfortunatdy he 
seems tt£D to have emmerous dlsaptca. In 
pomt of fact a of our series had raptured in 
less than 6 houn, 4a at the end of 14 boors 
and 164 or 04.* per cent, by the time the 48 
hoars irere up aisd of these 19 or 11^ per 
cent, died hlany of the other cases tn the 
duntiOD oniaicmi group or in those 
operated upon after a greater time had 
elapsed would probably fall In thii group 
were all the facta known, but we arc dealing 
only with known facts, and these figures are 
amply euffiaeut to prove our contentions 
namely ordinarily the time to operate is 
as soon as the appendix can be reasonably sus- 
pected that the use of an ice-cap to scatter' 
the trouble too often does Just that, and 
that the only safe af^Kndix Is one in a bottle. 

TABLE DC- — UOXTAUTY RATES W CROUW 
lEFARATELy AHD COUBIKED 
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It would seem to as much better to remove a 
half a doBcn r^tlvdy normal appendices bv 
emergemy operatfcms, than to be rt^wniible 
for the consapjcnces which may attcml wait 
ing too long on one. 

We foDy rtahie that the statement Just 
made may sound very radical to some, but 
again we can show that the figures back us up 
In the chronic group out of 837 cases there 
was 1 death — a mortaBty rate of 0 is per 
cent, in the 731 recmmits, r death or au 
per cent and in 548 wbac a tes, not a sfogfe 
death. In other words by prophylactic or 
early operation we can ofier the p a ti e n t a 
mortality rate — s 106 cases with t deaths— 
of 0.095 pw cool* against this, if the 

attack proceeds to the acute gangrtDous stage, 
whDe the chances are itiH good— i isp cases 
with 16 deaths mortality rate m* pw cent— 
the nsk has been increased tpprtinnalely 
fifteen times— and the appendix still not 
ruptured- Next In the abacesa group — 
cases with so deaths, a mortality rate of 
4.57 per cent— the danger increases again 
^ more ibm three times. And finally In the 
peritonitis group — 040 cases with 53 deaths, 
a mortahty rate of as 08 per cent — we mulQ 
ply the 1*^*1^ t-aVwi by five, a total fnCTcase 
over the early groups 01 more than 335 fi^^** * 
Is it worth the risk, when the best the patient 
can look forward to If that particular attack 
sobaidB imdw expectant treatment is 
the probability of anotbfj later one— tnne, 
piir e , and drmmitances unknown— plus the 
ever present chance that the corrent a ttack 
wffl not subside anyhow? It ceemi W 

os rtiatj ptradoxicBlly the radical sta nn Is 
Uv more conservative. 

But there is one more argument in favor 01 
our oemtentfott— what of the time the patient 
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TABLE X--AVERAGE DAYS HOSPTTALIZATIOV B\ GROlD?S IN FIVE \'EAR PERIODS 



may rcaaonablv expect to be laid up w the hospitaiuaUon and hence indirectly charge 
ho^ital and the consequent economic prob- able to it \\ e hope to rwQed> these defects 
lem to be faced — not to mention the subse at some later date m a paper analj'zing the 
quent period of convalescence which oatu deaths and complications, but at present, 
i^y is much longer in the more senous groups time does not parmit it ) In til groups the 
of cases, but which cannot be accurately bospitalixation for females aMiragcd some 
reduced to figures’ In the chronic group the what longer than for moles Also in oU 
average duration of ho^italixation was 15 5 groups the a\’cragc time for the last 5 j-ear 
da>*s — this figure results from the higher per pcn«^ — 19*6 to 1930 — is appreciabl> less 
centage of exploratory right rectus incisions than the corresponding a\*crage for the full 
In this group the muscle splitting iIcBumcy 30 > ear penod an indication at least of 
incision predominating m the others — m the belter surgical and nursing care, as well as 
recurrent, 12 7 days in the subacute 12 9 fewer and less prolonged complications But 
days, in the acute unruptured 14.3 days in the difference between the unruptured and 
the ruptured with abscess, 28 8 days, and m the ruptured groups remains just as stnlong 
the ruptured with peritonitis 34 7 days These We will not attempt to summarize these 
figures being averages of course cover the somewhat rambling and at times we fear 
entire bospitd stay, m many instances greatly inco-ordmated remarlj, further to 

lengthened not only by compheaUons, but stress once again one fact, which strikes home 
also by other subsequent operative or medical most forcibly, and which we fed should be 
procedures m no wav related to the appen given espcaal emphasis namely, that even in 
dectomy (Parenthetically by the same token this enlightened and progrc3»vc age when 
the mortality statistics, as given are not an public attention is being constantly directed 
entirely accurate index, as the deaths include toward various health facts or fancies almost 
several in no way dependent upon the appen ao ^ cent of mflamed appendices have al 
dcctomy but occurring durmg the period of ready ruptured when they reach the surgeon 
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THE HOPEFUL PROGNOSIS IN CASES OF CARCtNOilA 
OF THE COLON* 

FRTT) \\ RA\CIV ifD, FaLCA, Rocrotn, Monc po TA 

ThU( 7 *QU: 

TAUL F OLSOX JLD RocTTmx, ilDoruorx 

Ftfcv n l«|u| Mct* 


HE Assertion la frequentlj made that 
carcuwma of the colon U attended b\ 
favorable proEnosia If tbe growth is rad 
icall\ extirpated before N-iscenU ba» 

developed Such has been our obsen’Btkra and 
expenence A 9tud\ of 453 cates In which 
operation was performed at The Maj-o CGnic 
between 1907 and 1927 was undertaken to 
erahiate the factori entering into the prog 
nosis- 

Influences which iaodif> the outlook follow 
mg surgical treatment of carcinoma of the 
colon group tbemselrt* into extrinsic and 
mtnnilc element* the former repre se nt gen 
oral cooditKni of the host and certain condi 
Uons local to tbe neoplasm whereas tbe latter 
represent tbe mtennt\ of the malignant ceD*. 

I Extnsik lagpcoct* 

I Gewnl 

\gt o( paUent 
Leu o< vdstii 
AnxnUt 
GeaeriJ dcbCbr 

C&nUcrrucalu ud mol Impunnot 
Ce-rdninK chnak: dcbdltalint <fiaaB'ea. 

roefa u (fiib«tes tad tnbmukicti 
Donbofl bT crtrrie 
DiTcctloD of crowth 
danrlnlaf OietUtAStB 

LTrnpboCTtk In^tntkn 
Ftbnwli 
Hyl'niartnr 
1. Leal 
sue 

Ftnlioo 

Pcriorttlera with or wUbmt mbecew or 
fornutkai ot anok 
n lotrlotic loanenca 

Aclirltj cd ftept4iitic ctUft, eeprekOy ibrtr 

•tJBty to diflmntkte r ■ j ipr \j >cfa Um oer 

D>1 ftau 

Consideration of these two typo of inflo 
eace extrinsic and intnniic has led us to the 
firm convictioii that the mtnnsic malignancy 
of the caraDomatous cell affect* In dlrtrt 
ratio all of the other factors which modify U 
We do not feel that clmtral scientific obiert'B 


tioos and general conditions winch fnfloence 
the prognosis should be eicloded from grave 
consderation, bat we feel that It U Incootro- 
vertible that the activitv of the neoplastac cefl 
13 the primary factor which deodes between 
longevity and early r t curr enct. Unqueabon- 
abl\ such factors as in\olveinent of lymph 
nodes and distant or hepatic metastasis affect 
the length of Ufe after operaUon in direct pro- 

C »rlkffi to theiT presence or absence VTcibow 
ter In this paper that invohtmcnt of nodes 
is directly dependent on and that Its extent 
is proportKmaJ to the ^de of tbe malig- 
nanc> Such local conditions as fixation of 
tbe gr ow t h perforation penctratwB and for 
matioD of abscess affect the operabOlty of the 
growth, but lhe> axe merejy local Influenong 
factors which are anally the resolt ether of 
mtense activ'ity of the cardnomatous cdl or 
of prolonged i^ect in the absence of lynp- 
toma. 

Tbe ritoation of the caronoma unqoestfoii- 
ablj b an important factor Carcinoma of the 
nght b«lf of tbe colon for a reason which we 
are not able to explain satisfactorily to our 
sdxTS, u of better prognosis than of cardnoma 
of the kit half In of caronoma of 

certain legments of tbe right part of tbe coko 
for example the crecnm, there b a higher per 
centage of 5 j'ear cures or of freedom fiom 
recurrence thxn when other segments are In 
voIveiL Such general conditions as aiutmia, 
cardiorenal Irmiffioency co-ensUng deblUtat 
mg disease*, and loss of weight ofmously 
are only modifying factor* and Influence the 
prognosb b> their effect on the coodition of 
tbe patient. 

Age U fi very important factor in prognosis. 
It js a wdl known fact, proved fremicnlly by 
many observers, that a jouthful host to a 
malignant growth is at a dcoded disadvantage 
compared to a person pest middle age. Thi* 
we bdieve b explained by the activity of the 
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ijssue ceils thcmscUcs The clasliciU of 
youthful tissue In conlmdistinction to that 
of scncsccncc is less hostile to caranoma and 
more readily succumbs to its iniasion 
The site of the grovrtb as has frc<^uenU> 
been shovm b> man> obserx-ers and our expc 
nence corroborates them has UlUe if anv thing 
to do vnth the outlook The site and patho- 
logical t^'pe differ distinc(l> in the tno haU'cs 
of the large bovrcl and there is no c\*idencc 
for the conclusion that m the main large 
gronlbs entail a poorer prognosis than small 
growths As a matter of fact it is not uncom 
mon for a surgeon on extirpating a huge 
growth which he has consider^ to be on the 
borderhne of opcrabiht> to lind absence of 
metastasis to nodes and a lou grade of mahg 
nanc} the tumefaction being largcK the 
result of mflnmmatorv reaction Such D-pcs 
of growth often give the most satisfactory 
prognosis particubri\ if ihcv are atualcd in 
the right half of the colon On the other hand 
It IS not an uncommon experience to explore 
a small rectal or sigmoidal growth which is 
perfect!) operable locally and at the same 
time to find multiple hepatic metastaats con 
tra indicating resection of the growth except 
occasional)) as a pailiatne measure 
The factor of direction of growth unques- 
tionabl) has some bearing on the outcome It 
M shown that growths w hicb protrude into the 
lumen of the bowel give better prognosis b> a 
considerable percentage in a large senes than 
growths which extend toward the serosa 
Because these mtraluimnar> growths progress 
away from the nodes that arc in immc^tc 
juxtaposition to the bowel and because they 
are usuall) of die papiffary' or adenoid type 
and therefore of lower grade of malignancy 
they influence the proguosui fav'orabl) On 
the other hand the smaller growths 

which extend toward the serosa frequently 
are of higher grade of malignancy and metas- 
tasize b> way of the lymphatic system at an 
earlier date 

Concerning intrinsic factors the differenU 
ation or lack of differentiation of the car 
anoma ceffs is we bchev'e the most important 
^gle influence on prognosis reacting as it 
doe* either directly or indirectly on all of the 
other modifying conditions Tlie v'aricd mi 


croscopic appearance of malignant cells occur 
nng in the same situation has long been 
thought to have prognostic significance and 
conjectures as to the of malignancy 

were based on such obscrvrations as the rcia 
live number of mitotic figures the staining 
reaction of the mahgnant cells and their mva 
fitvxness Among other factors similarly dif 
ferentiatlon was suggested but it remained 
for Broders to call attention to the real prog 
noslic significance of differentiation to prove 
bis contention by large senes of cases both of 
squamous cell cpithdiomo and of adcnocar 
emomn and to provide a svstera for the grad 
ing of malignancy which wcbclievxisthemosi 
important single factor in prognosis affccimg 
os it docs directly or indirectly aU cxtnnsic 
factors 

Rankin and Broders in i9'»8 demonstrated 
that dcfmiie correlation exists between the 
degree of malignancy as judged by Broders 
svstem of grading and the ultimate results to 
be obtained from surgical excision of carcino- 
ma of the rectum In making a similar study 
of lesions in the colon we have followed the 
rules laid down by him in 1920 m his article 
on the grading of caranftma of the hp (modi 
fied in 1935) in which he cv'aluatcd the degree 
of malignancy in terms of grades i to 4 

PATnOLOCICAt OBStTRVATIOSS 

In order to study to the best advantage the 
m/lucnccs on prognosis of the pathological 
variations all other vTuiable factors arc to be 
eliniinaled as largely as possible The time 
that has elapsed between the appearance of 
the tumor and the date of its removal Is of 
course every important variant m the matter 
of prognosis An attempt to control this factor 
IS made by a ngid selection of eases only 
those eases bemg considered m which the 
malignant ^growth was resectable in which 
there was no demonstrable hepatic metastasis 
and in which therefore closure was made at 
the end of the operation with a hopeful prog 
noais For the same reason eases in whidi 
death occurred immediately after operation 
ate also excluded 

From the statistical standpoint only those 
cases were considered in which patients were 
known to have died of rccurreacc or to have 
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TABLE L — EIIE OT CABCDfOMATA OT PATtERT* 
TEIX IBOM BECTJBWEKCE AJTEK TIVE 
YEAES AS COMP ABED WITE PATTEST* WHO 

sOBSEQtmrrLT hae eecumence 

C»m HcU LWi i^itl 

Deni (c**oJ JT *4 ^ M 

3« (iTTertceJ TTOa. jiaxL i.»ao- 5011. 

Cnm (cwa) 47 n 54 »} 

a» (»Te»f«) 7C1B Ttott. V7CIB. |4ca. 


TABLE H.— ITLATIVK pncnrtAOE OT crrwn 

w euation to sttuatioit qt lesioh 


R^U fa>U o( (xloa tadoit' 
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»» 
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17 6 

47 7 
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been living more than 5 j-ean free from recur 
rencc In each case of recurrence the exact 
number of months of postoperative life waa 
known. Thus, the senes ranM from patfcnls 
who died m the second cnonth after operation 
to patient* who were livmg 14 yean after 
opoatkm. Selected according to the *tand- 
a^ before mentioned there were 453 cases 
available for study 

The surgical pathological ^ledmen* were 
studied from five aipccta (i) site (a) diiec 
tion of nowth thsttt whethrCT the tumor was 
projecting mto the lumeu or lnva(£ng the 
serosa (3) Involvement of lymph nodes (4) 
grade of malignancy as determi^ by degree 
of cdulai difierenusdou and (i) s cois]^ 
ton of mucoid carooomsts the more 
solid {orma. 

Cifdnomsts of the rectum and rectosig 
moW were not Induded m this study Due to 
the phyriologicsl and anatomical differences 
between the right and the left halve* of the 
colon the series had been ifividcd In accord 
ance with whether the right or left half of the 
colon was involved, the pomt of divisioD was 
the middle of the transverse colon. 

The greatest diameter of the growth was 
conside^ as the best index in evalusting the 
effect of size on the progixtsis. In lahle 1 Is 
given the aN’crage slie of the cardnomsta of 
patients who suhwquently had recurrences, as 
compared with the avcia^ size of cardno- 
mata of thoee who obtained cure for s or more 
years. The group labekd n^t iiiJudes the 
ascending colon, the hepatic flexure and the 
right hall of the transverse cokm. The group 
IsDeied left include* the left half of the trans' 
verse cedon the splenic flexure, and the 
descending cokm. 

From Table I It is seen that m no group did 
the peiient* with poor results have appreo- 
ahly larger carrinomata than did thoae wbo 


obtained good results, Vthai the four groups 
are avera^ together It is found that the 
patients who di^ of recurrence had tonsois 
which a\’craged than o s centimeter 
greater (measured by the longest diameter) 
than thott of patients wbo lived more than 5 
years. The inference is that sue has Ettle to 
do with the progncais of resectable carono- 
mata of the odoo. 

It U Interesting to observe that the growths 
m the right ball of the colon were larger than 
thcoe in the left half and that those of the 
carcum wme of largest avcr*« lixc, wherm 
those of the BlgaoW wwe imailfst Ai will be 
observed In Table n hcFwever the kawns of 
the rigmoid and Idt hall 0! the colon Dot only 
do not give a better prognoria, but actually 
give a acmewhat poorer prognosis than do the 
tumors of the portion of the colon and 
aecum- 

It has been noted that those ma Jignim t 
growths which project into the lumen give a 
wttcr result do those of which the domi- 
nant direction of growth is toward the serott- 
A l^doD which projects itself into the fecal 
stream will give nse to tymptoms of obitruc 
tion or of bleeding eariicr wbcrcai a lesion 
which Invades the serosa will more quickly 
reach the lymphatic structure* and will be 
disMsdnated sooner A* fltzGIbbon and 
Rankm have demonstrated, colonic carono- 
maU not fnfrequcntlT arise on the basis ^ 
polyps, and we found that It Is the polypoid 
caremomata which aasmno considerable pro- 
portions (while projecting Into the lumen) 
withont serosal inwlvcment taking place. 
From the prognostic stamfoolnt It Is of Inter 
est to observe of the 24 case* which 
FttxGlbbon and Rankin reported of caran^ 
mata whkh demoostiaWy had thejr origin in 
polyp* *3 were of the lower grade* of maliff- 
nancy 
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TABLE m —DOilXNAKT DIRECTION OF GEOWTH 
Tonnnl boacs Tmri pmM 
Average pojtoperatl'.e life of pa 
tient* nith rccurtencc, roeotla JJ 5 9 

PercenUge of 5 jwcana 6j 4> 

TABLE IV — NODAL INV OUXitEKT 
RJgiit half of cobo indodlng cacoun (i8 caKt) 

nitVaadi] VHUtatUBotUl 
iarabrtnrM Uw trcn M t 

Inddonce W P« cent 

Average poslopernllrc life of pa 

tienU with recurrence rDOOtia 15 7 25 6 

rcrctnUge of j >-«r cum i9 66 

Left half of coJoa, indoding *4pnofd (a66 cik») 
laddcnce ji per cent 

Average poitoperaUve Ufo of pa- 

ikaU with recurrtoce, montiii *85 »<i 5 

rcTcenUge of j year cum »9 S* 

In Table III maj be seen the results of our 
stud> on the direction of grotnh and it is 
apparent that carcinomata projecting into the 
lumen of the colon. gi\-c a conaidcrabl> higher 
proportion of successful results than do those 
with invasion of the serosa 
WTsen dissemination of a malignant growth 
through the l>Tnphatic channch begins the 
first sign of the invasion is usuallj to be found 
in the local lymph nodes NN'hen onl> these 
first outposts arc tnvoh'ed complete surgical 
reraos’al is still possible but their invoK'emcnt 
makes the surgeon fearful that the malignancy 
baa alread> become disseminated further and 
that undcmonstrable distant metastasis has 
occurred In Tabic I\ are presented the 
results of our prognostic studies in relation to 
involvement of IjTnph nodes in colonic lesions 
In a recent study on the prognosis of car 
cinomata of the rectum Dukes divided the 
gross specunens into three groups those with 
mvolvement of lymph nodes those without 
mvolvemcnt of lymph nodes but with exten 
Sion mto the serosa and those without either 
involvement of lymph nodes or invadon of 
serosa He found the prognosis to be best m 
those cases m which there was not extension 
and nodes were not mvolved next best m the 
cases m wWch there was only serosal exten 
sion and worst m those m w'hich the nodes 
were Involved. In our cases of carcinoma of 
the colon the relationship of extension to prog 
no^ was the nittip but we found nodal m 


TABLE V — GILVDING OF ilALICNANCV IN REI-V 
TION TO rOSTOrtRATHT LENGTH OF LIFE 
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TABLE VI — GRADE OF UAUGSVNCY LN RELV 
TION TO LNV OLV'EMENT OF LVHPII NODES 

Cr>d* f t j 4 
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volvcmcnt to be much the most significant 
factor 

It 18 apparent from Tabic V how close the 
correlation is between the grade of maUgnancy 
and the prognosis not onl> as concerns ulti 
mate cure but also m the rapidit> with which 
recurrences arc fatal 

Pathologically caranomata of the colon 
and of the rectum have much in common It 
IS Interesting to observe that more than half 
of ihc malignant growths of the colon were of 
grade 2 and that a similar inadencc was 
demonstrated relative to the rectum b> 
Rankin and Broders. 

Having concluded the study of the vanous 
individual factors in prognosis it is tempting 
to correlate each factor with the others, mdi 
vidoaily and collectively The possibUitiea 
are, however too numerous and the results 
would be more confusing than clarifying One 
such correlation was nevertheless indulged 
m namely the relationship between grading 
and mv olvement of lymph nodes 
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TABIi vn — POSTOPOATA’e urz IK 44 CAS£« 
or MUCOID CASCDfOMA COMPAJIED TOni 
409 CASM or NON MUCOID CAaCCTOMA 

Uw«t< SmoM 
rpcirtfiife, pet csat 10 

A»«r»r* pwtopeayTe Ble q| p»tWoU 

•Itli ttcnrrenc*, moolia 17 6 st S 

PHOBUft 5 aim 48 5» 

It U noted In Table \T that grades i and % 

were rclatn.-cly more fitqueit among the apec 
imenfl obtained from patienU who had no 
nodal involvanent whereas grades 3 and 4 
on the contrary were relativdv more conunon 
among the speamens from patients with tn- 
volvto nodes. In \new of this observauon It 
b enUgfatenlng to compare the percentages of 
nodal Involvement within the IndisWual 
grades in grade i a8 pet cent of the spta 
mens were from patients with Involved nodes 
in grades 30 per cent in grade t 36 per cent 
and m grade 4 53 per cent This progreirive 
increase In the Indtience of ins'Divement of 
lytDpb nodes as one passes to the higher 
grades of nulignancv dlsdoses a dehoite cor 
relation between tu microscope grade of 
malignancy and Inw^Wement of the regtonal 
Qcdes. 

Further study of Table VI however dis- 
dosed that the grade exerts as much InBuence 
on prognesb fn the group m which jx>de* were 
not involved as it does Ln the group in which 
they were involved and that nodal involve 
ment operates prognosucally quite as well lo 
an\ one grade as it does in any other 

In perusing the literature one will observe 
that mere b considerable diflerence of opinion 
as to the malignancy of mucoid carcinomata 
Many regard excess of mudnous substance 
as a degenerative pheDomeDoEu Parham re 
fccred to it as an ‘uncontrolled function of 
secretion and expressed the belief that Snu 
oous formation u a sign of fiincbonsl differen 
tiation of the carcinoma cc-Hs. Opposed to 
that view however u the observation of Ran 
Idn and ChumJev that the mucoid cardDo- 
mita whi'ch art most imdiflerentiated stxuc 
turahy secrete the most mudnous xnatexiaL 
la view of tie variation fn opinions, ft becomes 
a matter of Interest to study the mucoid card 
from the prognostic stainhwint. 

In the series of 453 cases of carcinoma there 
are 44 of the mucoid typo these are compared 


with the 409 cases in which there was no eicta- 
alve muemotis secretioa (Table VH) It it 
evident that in our senes the progn«tic efif 
fctence betwee n mucoid and other cardoo- 
mata Is not great but that the mucoid card 
notnata arc IncEned to give a somewhat poorer 
prognosia 

In condudlng the stalbtical part of thb 
paper we caD attention to the fact that al 
th^gh the factors noted m tbe tables operate 
definitely to mfloence the progncuu in the 
average of a series no euch uniformity b seen 
when one individual U compa^ with 
othera What b prognostic for the group b the 
dominant tendei^Ia the Individual case. 


FklXCTPLXS or OPZKATiOS AJTD OfES^SaiTT 


ConsidtriDg the advanced stage of the db- 
ease at which to many perhaps the majority 
of patients with lesions in the colon pteecnt 
themsdvta lot examination and treatment 
one must omsider ns fundamentals of surrical 
eitiipstioB attention to obstnjctkm, and te- 

hal^tauon. DecompreuioQ of the ci^ then 
become* the prunaiy object of aQ treatment 
preliminary to resectmn. It b InoonliOTtillUe 
that obatruetJOD in one of its fornis Is present 
Vn more than lhite>fonitia ot the cases of 
growths of the left and middle portions of tbe 
cokm Tbe dchtHtadon nnierp la, and c a cfae ifa 
fdlowing growths in tbe right half of the colon 
are secondary phytaoVo^cal distuibancea. It 
IS not neceflsary tmt obstruction is present In 
such a Jorm as to cause hypertrophy and dila 
tnUoD of the bowd proiiinsl to the growth, 
but simply dibtalion to a small degree should 
be lookw on as befog evidence of a certsfn 
amount ol obstruction It Vs well Vcuown that 
obstruction and ulceration eaiOTmously In 
crease the permeability of the coionlc wafl. 
Given a foul ulcerating growth bathed in a 
bacteria-lsden fecal current there is shrmy* 
present a Urge amount of infection 
factors favorsbie to fnereariag petmeahtmy 
aiepresent thepcilcolonmtissiwlriiinedistcir 

adjacent to the growth are especially te^ 
■mt the spread or organisms by the ert m i nin g 
hand most frequcntlv accounts for e n w d PR 


pentonltis, 

Local coadltiona m the bowd, secondary to 
obstruction, become unfavorable for primary 



RANKIN AND OLSON PROGNOSIS IN CARCINOMA OF THE COLON 3 ;> 


resection and anastomosu particularly if tiej 
arc In the left half of the «jlon The rvall of 
the bowd is thickened and cedematous and 
the blood supply « encroached on The blood 
supply of the colon howevxr is much more 
constant than usually has been beheved 
Steward s work in tWs connection is most cn 
lightening and instructive Failure of rcsec 
Uons of the last half of the colon in the face 
of slight obstruction perhaps is due in the 
majonty of instances more to infection m the 
wall of the colon than to failure of the blood 
supply per se although unquestionably both 
conditions must be giv’cn consideration !n 
most eases of carcinoraa of the colon which 
occur in middle age or late ecars of life ob 
struction is followed by a sequence of cvxnls 
which rapidly produces dehvdration and un 
dermmes vital processes WTicn one remem 
bers that the patients do not appear for ex 
amination until lo to i a months havx elapsed 
the fact u appreciated that the malignant 
offetuav'e has had ample opportumtv to effect 
attrition of nature s mecharusm 
Decompression of the colon Is accomplished 
ether by medical measures which are favtir 
ably instituted ^inst chronic obstruction or 
even against subacute obstruction but which 
obviously must be supplemented by surreal 
drainage m the cases of increasing or acute 
obstruction We havr found it possible b\ 
medical measures to reheve pracUodly all 
chrome obstruction to such a degree that the 
patients were in favorable condition for oper 
ation but local conditions modify this factor 
and occasionally it may not be possible to 
eficct decomprwsioa m subacute obstruction 
except surgically Surgical decompression in 
the presence of acute obstruction due to car 
emoma is best accomplished by blind cmcos- 
tomy Following the suggestions m the paper 
of Burgess published some y cars ago we have 
been much impressed by the favorable em 
ployment of csccostomy without exploration 
when the malignancy produces an acute ob- 
struction without premomtory symptoms. If 
a cacostomy is done by the Hendon method 
with a beH catheter “WitKcltnng the bowel 
m Its mtroduction the surgeon may subse 
quentiy, after the patient has recovered in- 
\xstigate the bowel locaiixe the growth, and 


at the second stage explore the abdomen and 
institute whatever measures of extirpation 
seem indicated 

Rehabilitation is a second Important funda 
mental m dwiling with coranomata of the 
colon hmcrgcncy operations arc rarely dc 
mandoi in such eases The few in which 
emergency opcmfion is essential need onh 
decompression because of acute obstruction 
Consequently these lesions mav be considered 
chronic ailments vehich permit of more la 
surely examination and selection of the op- 
timal time for operation By overcoming the 
dehydration and desiccation bv blood tranv 
fusion and adequate intake of Qmd as well as 
by a nourishing dietary regimen, one feels that 
operation is undertaken tdth less nsk 

\ third feature of the program of rehabOita 
tion after operation has been the msUlulion 
as a routuic of intrapcritoncal vaccination in 
an attempt to elevate resistance and overcome 
infection Wchav^ now used this in mom than 
600 casts and feel that it is a distmctlv advan 
lagcous procedure Although it unquetion 
ably IS of small value when utUucd alone and 
when other fundamental pnnaplcs of seledwD 
for operation arc disregarded >ctm a sequence 
of events preliminary looperaPon wcbcileve 
It has a diMinctly important position 
A fourth feature of the attack on carcinoma 
of the colon has been in our expcnence an 
advantageous one namely instjtutioa of 
graded procedures for Iheir removal. Obvi 
ously , It is not necessary m all cases to cmplov 
an operation m two or three stages to remove 
these growths. Certainly, the more sturdv 
patients with small growths which havx been 
<ii8c»vTred early occasionally may be mb- 
milted to resection in one stage with favorabk 
mortality This is the exception rather than 
the rule howevTr and we arc firmly convinced 
that a wider range of operability , as well as t 
more mdical tj^pe of operation, may be accom- 
plished by undertaking removal m multiple 
stages ^ 

The nght and left halves of the colon, dif 
fenag as they do physiologically and anatomi 
catty arc different problems tedmicaHy when 
It comes to a question of resection Webieve 
that the nght half of the colon is best removed 
by an operation in two stages, which coniq 
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of prcUminarv union of the terminal portion 
of the fleam and the middle of the tmuvtiw 
colon and at a aecond itage removal of the 
entire r^t half of the coi^ # to 4 weeks 
later The advantage of end to-ride anaito- 
mosla IS obvious. The object of rcsecdoa In 
two itage* IS to sidetrack an infected growth 
and dram the right half of the colon waile m 
addition odcauatc measures of rehabflltatfon 
are being suDstitnted. Thu Is not accom- 
phshcd by lateral union of the Oeum and trans- 
vcrae portion of the colon in nearly so ttdsfac 
tory a manner A large portion of the foxal 
current continues to pass o\*er the cirface of 
the caranoma, and the yay object of the 
maneuiTr in trvo stages Is largely viUated. 

For growths In the left half of the colon, wo 
have come to employ with latisfaction an ob- 
rtructfve t>’pe 01 resection, winch u radical 
removal of the local gr o wth and the node 
bearing region In Inmwlxate juxtaporition to 
It ka^g a clamp on both end* of the bowel 
for a pm^ of 48 to 60 hours, and then open- 
mg the proxunai blade to estaUuh t oofooic 
stoma. The subsequent steps of this opera 
tion CDnaut of remoWl of the diaphragm be- 
tween the two gun barreli and doeure later 
if oecessaiy Om of us (8) described this op- 
eration in a former publication AtTbeMavo 
Gimc It has been etnplo>’ed oonUnucmilv 
since with increasing saiufacUon m a large 
group of caiCa. The mortality rate reported at 
the tune of the onglnal paper bu not been 
maintained at that time one of us (8) re 
ported 31 cases with 1 death. By extending 
the Bcope of the operation and perhaps being 
a httk more enthudasilc than was warrantei 
the mortahty rate hai risen to 8,6 per cent 
bnt the con^ctlon is not withont It* roent* 
that a mortality rate of lets than 10 per cent 
in resections of the left half of the coloa la per 
hip* justifiable if the figures of operalsh^ run 
about 50 per cent This form ^ resection U 
obviously stron^y contra Indicated In the face 
of obetruction *nd when we have not been 
able to decompress the colon satisfactorily 
prior to exploration we have abandoned the 
method In favor of an opexatlon for drainage 
such a* aecostomy or cokatomy followed at 
■ second sta^ by some type of resection. The 
resection s^ may be obrtjuctlvt resection if 


the surgeon wishes the objection being that 
there Is the necessity for ciosing two cotomc 
stomas occasionally but tin* b not a serious 
objection- Also secondary resection may be 
performed, with anastomosb at the 

The old type of Mlkulia c^jcration popu 
Uriied yean ago and erroneouily namwi be 
cause ft was done first by Bbck many yean 
before wc menbon only to deprecate except 
In n very smaH and clc^y selected gioty of 
caaea. It has the disadvantage of implanting 
camnomatous cells In the surface of the 
wound in about \t per cent of the case* sad 
the percentage of cures that follciw* its apph 
cation naturally Is lower than in more radiVii 
types of maneuver Given a weak, elderly 
patient who harbors a carcinoma In a molile 
segment of the colon, whose abdominal wall 
can be rapidly infiltrated by local anartthesia, 
and the mwth pulkd oat onto the abdominal 
will without eiploratioQ mampulatkm, or 
sacdfict of the wood supply the old type of 
XUlruItc i operatioD unquesti o nably 1* mdi- 
cated- Further than In this tvpe of case, it 
has small utillt> 

OPHLABUJTT 

OpcnbQjty is 10 vaiialde in the bands 0! 
difieieot surgeons that it b ImpoMfble to do 
more than lay down certain funds men tab, 
which are subject to psodification- Oar stand- 
ards of operabihlv maintain that If there ^ 
DO demonstrable growths In the Uvex or If the 
growth Ii DOt firmly fixed to the parietal peri 
toneum or adjacent vucera, attenqits ihoold 
be made to remove it unkis the general con- 
dition of the patient » such that opcratloo 
offers no chance of guccesa. One might even 
argue occasionaliy growths that are 
biie and reaecUble, and yet have roctastaai^ 
to the liver ahould be extirpated- IVlth tM 
view we have no quarrel, and occaawoj^ 
cany out retection of the growth u a 

Uve measure- The reason for this U that 00^ 
from cardnorna of the liver 15 relativelv 

leas making Jusrifiable the risk of ehnrfna^ 
an obstructing ulcerating caranoma wh^ 
may attach Itadf to adjacent visc^ 
vulvementoflvmphMries provided then^ 
are in Immediate JuxtapositioQ to the gro^ 
not hinder rescctkm- It kmg ha* been 
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rccognircd that it Is impossible to tell bj pal 
pation alone, ■whether a node is inwU'ed and 
microscopic section is neccssarj for this dea 
Sion Al«, studj of this senes of cases pro\*cs 
that man} patients with growths which were 
shown at raection to ha\’e in\Tided the nodes 
ha\'e li\*ed long and useful h^'cs without rc 
currence Local fixation not infrcqucntl\ docs 
rule out resection This Is a problem a sur 
goon must decide on the md^^^dual ments of 
each case Not infrequently one may rcmo\’c 
a uterus to which a sigmoidal cardnoma is 
attached, or the top of the bladder or a seg 
ment of small bowel or a segment of the 
stomachy without operaliw mortality and oc 
casionally with a brilliant result In the main 
howo*er, such operations are palliaU\T, are 
undertaien with huge opwratiw risk and ex 
treme care should be exercised before they 
are undertaken to weigh the ads'antages and 
disadvantages to the patient of such a for 
midable procedure 

Percentagw of operability, then, ore not 
very satisfactory gauges from which to draw 
conclusions So many factors are concerned 
that their evaluation is dilBculL The highest 
operabflity on the colonic and rectal service 
at the dime, which wc hav'e obtained in re- 
cent years, is 68 per cent Rarely has It ranged 
bdow 50 per cent and somewhere between 
those figures is probably a satisfactory csti 
mate of operabihty If it can be mamtamed 
with the present low operative mortality rate, 
if we can resect as a routine over a span of 
years one of two caremomata of the colon and 
rectum as they appear, with a mortality rate 
ranging from 5 to 10 per cent, we probably 
will have struck a higher standard than is the 
average m the surgical world 

OPEEATIVE ilORTALm 
Hospital mortahty unquestionably has been 
satisfactorily decreased in dealing idth mahg 
nant lesions of the colon and rectum within 
the last decade. Although a high rate of mor 
tahty still is reco^mxed as inevitable In deal 
mg with these leaons certainly, by co-opera 
tive care of surgeon and mtemist by adequate 
prehmlnaiy decompression and rehabflitation 
by introduction of mtrapcntoneal vaccination 
and selection of more suitable types of opera 


tion for each case the immctliatc hospital 
mortality has bcui reduced Unc^ucstionably 
the ratio between ho-^ital mortality and oper 
ability IS an important index in the considcra 
tion of end results following radical surgery 
Although cvcr\ clTort should be made to ex 
lend the horizon of opcmbiliU to the utmost 
compatible with reasonable fio^pital mortal 
ity, it inevitably follows that such cannot be 
accomplished without a death rate ranging 
from 5 to 10 per cent 

It long has been recognized that not only Is 
cardnoma of the right half of the colon more 
fai-orablc for ultimate cure following rescc 
tion, but also that operation can be performed 
with lower hospital mortahty than if the 
growth IS in the left half It is not our pur 
pose to ronsidcr the factors which enter into 
this, but our cxpcnencc in this respect parnl 
Ids that of other surgeons. 

In the study of this particular senes of 453 
patients with caranoma of the colon, wc in 
duded only those who reco\crtd following re 
section, and who were dismissed from the hos- 
pital In order to obtain some idea of hospital 
mortahty , wc rmnewed the operations done on 
the nght and left portions of the colon at The 
Mayo CUnic by the whole group of surgeons 
dunng 1930 and 1931 In the nght portion of 
the colon, where the choice of operation was 
Qeocolostomy m one or two stages and resec 
tion, there were 84 operations with 9 deaths 
in hospital or a mortaht\ rate of 10 7 per 
cent In the left half on the service of one of 
us (Rankm), from January 1 1929 to Febru 
ary i, 1930, one type of operation that was 
accepted as a standard but which could not, 
of course be done m oU cases, was obstructi\’c 
resection, 31 operations were done 'with 3 
deaths in hospital or a mortahty rate of p 6 
per cent Although this is not consonant with 
the customarv mortality, k)W“cr with reference 
to the left than to the nght portion of the 
colon, an average mortahty rate of 10 per cent 
for the whole colon we b^evc is not unrea 
sonable, provided the operability is not re- 
duced below 50 per cent 
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DIVERTICULOSIS ANX> DIVERTICULITIS WTTH PARTICULAR 
REFERENCE TO THE DEraLOPAIENT OF DRTRTICULA 
or THE COLON' 

VERNON C DAVID. MD Cmuoo 


T he appcamnce of diverticula in Uic 
body « widespread The most com 
monly observed sites arc the upper and 
middle portions of the oesophagus the duo- 
denum, the jejunum (MetLel s diverticulum) 
the colon, and the bladder The more unusual 
sites are the larynx the lower end of the 
oesophagus the stomach thefleum the ureter 
the urethra, and the biliorj and pancreatic 
ducts. 

The most satisfactory clossibcation of dl 
vertlcula is probably that based on their 
ongin, into the congenital and acquired types, 
because so called true ducrticula containing 
all the layers of the structure from which th^ 
toLe origin may be other congenital or ac 
qmred and may eventually change into so 
called false diverticula In the latter Instance 
the herniating mucosa and submucosa Is the 
most conspicuous structure present m the 
false di%*ertlculum 

The large bowel is probably more frequently 
the seat of diverticula than is any other stme 
tore m the body While large single congenital 
diverticular sacs in the colon Imve been de- 
scribed, by far the most common type Is the 
acquired These may be present m large num 
bers and may mvolve all portions of the colon 
rarely the rectum but most frequently the 
sigmoid colon As will be shown later, these 
diverttcuia may be microscopic in siw and 
consist only of herniation of the mucous mem 
brane through the arcular muscle of the bowel 
or as we commonly recognise them they may 
be the sue oi a pea or hickory nut and often 
contain ftecahths These sacculations of the 
colon were adequately described by Cra 
veilhier m 1849, by Virchow in 1853, and 
Rokitansky in 1856 According to Sommer 
ing they were oIm described m Matthew 
Bailiics^ Mcrind Anatomy in 1704 
The madence of the involvement of the 
colon m divcrticulosis can perhaps be best 
empha^zed by quoting the report of W J 

'Piwutrt befara ilM CB»fc»l CotrtM c( tSt Aoekn ( 


Moj-o, m 1930 In Oils report 2 139 cases axre 
considered Fis-c to 7 per cent of all colon « 
ammauons rcccaled dlserticula Spnggs and 
Maxer report that diwrtrcuk of tic colon 
were shown in 8 3 per cent of all the patients 
subjected to gastro-mtestinal \ raj ciamlna 
lions In the hfaj-o group it was estimated 
that 5 per cent of adults o\cr 40 >ears of dge 
have diverticulosis of itie 


-4 v. VI Ui UUC 

: have diverticulosis of the colon whereas, 
such a diagnosis was made m only 28 patients 
under 40 >cars of age Hartwell and Ccal 
have reported 2 patients 7 and 10 j-cais of 
age, respectii’cly and Ashhurst i patient, 7 
of age with di\-crtlcula of the colon 
The tTO outstanding etiological factors 
seern to be age and constipation Adiposity 
to ton mentioned as a prtdlsposfng factor, 
but disTrticulosis of the colon has been ob- 
served in many thin patrents 
The factors underljnng the development of 
Averticula^f the colon have received much 
thought There are several anatomical ar 
rangemcnis in the colon that may predispose 
to diverticulosis Pomer and Charpey have 
jwmled out that the three longitudinal muscle 
tends or tinea of the colon include pracUcally 
offl of the longitudinal muscle of the colon 
Between thtM Unea isolated bits of long) 
tudinal muscle raaj be found, but in the mL 
the musculans in these areas is composed of 
or^ar muscle alone The pleated or gath 
^ appearance of the colon fa due to the 
formabon of three rows of sacculations be- 
tweenthe longitudinal muscle bundles (Fig 
I) These sacculations are separated by 

layers of tte intestine, as muchmucosal as 

muscular The arcular muscle is reinforced m 

thM and au^ented m volume. These sac 
culations and ridges of the colon retard the 
passage of fteco and m constipated subjects 
Oia^ observed sacculations of large size 
^ ^vertinte, which really were to eiag 
gcrationa of the normal structures. 
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In addition anatomically, the penetration 
o! the muacularU bv the blood veascla aeem* 
to oUer areas of weakness in the bowel waU. 
Eeba first called attention to the posrfbflity 
of divertlcala developing through t^ areas of 
penetration of the muKuliiris by the vessels, 
and emphaaixed traction on the mesentery by 
a ftcccs loaded bowel as a factor in mcreakng 
the tixe of the \'eflsel openings. Emit Gcaier 
itudied this phase of the subject very care- 
fully making senal sections of the bowel wall 
alo^ the mesenteric attachment. lie found 
seveml microscopic diverticula which were 
hemiatroni of the mucosa through the circular 
muscle. He emphaslicd os an Important fac 
tor In the development of diN’crticnla passive 
h>7)cnrmin which dilated the veins and » 
increased the space of their penetration 
through the muiculaiis of the bowcL He 
wiicly obsen.’cd however that diverticula 
are not alwaj*3 associated with pa»si\T h\ 
pertmia In adverse comment on the thcon 
of Omser Sudsula iturdied the ngraoid m a8 
heart cases oil suUcnng with paaiN’e 
xma and found diverticula in qd1> 6 He 
examined is other cases of divertlculods 
where no passive byperamua existed. 

Von Hansemanri observed at autopsy an 
old man of 85 years who bad over 400 dl 
verticula of the ileum jejunum and sfgtnoid 
In the ileum the diverticula were at the mesco 


channdf through the muscnlatU may be 
factors in the development of ifivertlcult at 
the mesenteric border in dl\‘crtlaili of the 
colon thdr most freguent site of development 
u on either side of the tinea oppotite the 
mcscnferic border and into the appemfices 
epfploiac He believes that muscular de- 
fiidency Is an Important factor This may be 
doe to wear and tear of a^ conitlpatkin or 
muscle degeneration and that through weak 
ened areas by reason of pressure from within 
caused b> constipation, divcTticula develop 

Wolf has recently advanced a new theory 
that due to a disturbance of the nenrocmisculai 
system of the intestine there Is a dj'sfonctkin 
of the rhythmical contractions of the seg 
roents of the large intestine Eventually a 
■matt piece of mucosa is caught up between 
muscle bundles and fonns the beginning of a 
hernial protrusion 

We have recently studied hutologically a 
nomber of rigmold colons containing small 
diverticula without inflanunallon as well as 
the colons of aged subjects In whom no dinicai 
uspidon of ^vertlcukuls existed It is an 
interesting fact that 11 one carHoIIy observes 
elgmoW cobn of old people at autopsy the 
Dormal sacculationi (iowalorw of Poirier and 
Clurpcy) are markedly developed and from 
thes e can often be eroressed small round balls 
of fscal materiaL Tne sections of such bowd 


tenc attachment and at the ote of the pene 
trating vessels. In the sigmoid thev were at 
the anUmcscntcnc border at either ride of the 
tinea where there was bttle or no relation to 
penetration of blood vessels. 

Considering these points expcnmentally 
Hcrchl Hannon and Goode Injected water 
under pressure into the Igtestines of corpses 
and found that rupture of the bowel tooL mace 
at the mesenteric border In live dogs, how 
ever the same cipenmcnt resulted m rupture 
at the antimesenterlc border (Qumpsky 
Beer ) It will also be remembered that wb^ 
a compressed air hose has been applied to the 
anus In rolrit of playfulness aiui the colon has 
been luddcniy forcefully dilated rupture of 
the colon has uiuiliy occurred opp^te the 
roesenteric attach m ent. 

Ikiwin Deer in a roost ciceDent critical 
review points out that, while the venous 


taken between the tinea opposite the meam 
teiic border frequently show microscope di 
\'erhr»ln which do Dot foBow the \tsseli 
through the musculaili and co ra ls t of herma 
tioQs of the mucosa and submucosal mufl^ 
Ians wrtH fibrous tissue through the orcnlsr 
muacle (Tigs- 3 4) These diverticula show no 
evidence of Inflammatory reaction about them 
and from the outiido of the bowel tbefr 
ence could not be suspected except In a few 
Instances where small feccanthi “aybejea 
as dark spots In the fubseroaal fat. The* £u 
verticula are really mlaoscopc m il*e sM u 
far as can be ascertaloed cause no symptoM 
and hlitologicany have do cvidcM of In- 
flammation about th em . He 
they are of frequent occurrence In tl« old sea 
ore a rather common accompanist 01 
muscular changes, such as the fatt> 
tlon which occurs In the bowel waD of oW 
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people That these di\'erticula finally pro- 
trude through the entire thickness of the botvcl 
wall and u5uall> into the appendices epi 
ploicsc Is wdl known Even at this stage 
where the neck of the sac fjcnetrating the 
bowel wall is small and the pouch outside the 
muscular portion of the bowel wall is the sue 
of a pea and contains a farcabth, evidence of 
mflammation may be entirely lading (Fig 5) 
Histologically it is seen that the convexity 
of the diverticulum is covered with mucosa, 
musculans mucosa, and the fibrous tissue 
under the mucosa, but that arcular muscle is 
entirely lacking and that only occasionally a 
few fibers of the longitudinal muscle is presenU 
It £3 very easy to see that when inflammatioo 
takes place within this sac, it may be the 
cause of inflammatory processes outside of the 
bowel wall, such as adhesions absce^ fonna 
tion, fistula in the neighboring structures, etc. 
In the histological sections there are areas 
showing the vessels penetrating the circular 
muscle of the bowel and creating a real break 



>1; i FaUI/oim tbftoDjdtiHluuJ cdukIc 

ttna fonoed by dnmlar nnr^eJe ud mocou which aucK 
the pifalfd or ptbcml »pjK4raiJcr d the oJoo (From 
Polnrr mwi Chirpfy ) 

in the musculans without an> tendenev for 
the mucosa to hcmiate through the muKle 
(Fig 6) Conversclj along the neck of the 
diverticulum penetrating the arcular muscle 
there is no particular evidence of brge blood 
vessels (Fig 7) 

It appears then that, m the aged conditions 
exist in the musculans which allow an ea^ 
herniation of the mucosa and submucosa 
This bcmia goes between arcular bundles and 
is nt first surrounded b> them After com 
plctelj penetrating the muscularis, the penpb 
erj of the sac is covTred b> mucosa and 
submucosa consistmg of the musculans 
mucosa, and fibrous tissue and over this the 
subserous fat As the div'crticulum increases 
m fliae it commonl> Insmuates itself into the 
base of an appendix epiploica where the bodj 
of the sac enlarges into a globular structure 
and commonly contains dr> faecal material or 
a real ftecal concretion The neck of the sac 
15 small as it penetrates the musculans and 
the opening into the bowel may be vci> diffi 
cult to see. During this whole stage of devel 
opment no evidence of inflammation mav be 

f jrcsent in histological study, though it is 
ogical to assume that ideal situations exist 
for inflammation In the body of the sac, which 
has a narrow opening Into ^e bowel and ma> 
be easfly occluded. 
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Tbc piuholos) cvmptoQU cod tnstmeaC 
of diNTrticalitij will b« coosidefed cmder one 
baud because the cymptoms and thdr treat 
ment depend on t^ particular pathological 
proce» present In any riven caae 
The literature contaias many spleodtd con 
tributions which will be here bat briefly gen 



rii-M ol ■ ■ ■*!» dunfit citruhr wUbcrat toy tcod- 
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emlurd (Edwin Beer HartweU and Cedi, 
Wataoo ilummey Spriggi Tdhng and 
Gninef TeUing, Judd and PoBock, Case 
Rankin and Brown andli\ J ilayo) iltyos 
clasalflcatJoD wiB be followed as It seems to be 
not only simple but the most indasive 
I Seif-iimtitd dnerUculitis is the most com 
iDon type (Fig*. 8 9) The Inflammatory prcc 
ess is limited to waii of the sac and is 
characteriaed by recurrent attacks of *b- 
dominaJ soreness, cramps irregtdar bowd 
haWts and gas formation. Because of the 
feeling of Inawiplete or nnaaUsfactory bcFwd 
movements, the patient takes cathartics w 
fall* lato the bands of a colonic husher " 
both of which habits art bad- The treatment 
cooslats In the eidaiion of seeds, bran nuts, 
coarse undigestible matenah and the In 
ctoslon of cotdced fruit, finely divided ceDolose 
vegetable In the diet, Lo^ appikation of 
heat and the tincture of bcUadamu will relas 
bowel and con tr ol the pain in mort 

instances The patient ihotild lead a p*^*l 
fin life (DeQuervab) taking mineiai ou 
dally Whila cure of this condition U not 
poealbte fay following the above regimen the 
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Fig 6 N«k o( dJvCTtlailir uc pcoctnllof dicuUr 
miUide of colon but with no e\‘ldcocc of Ur^e bloi^ t okU 
tccompasyjQg (he tac. At a blood vntdt pcoetnliiw tlto 
drcolar mncleU^Tr without teodcocyfor bemUtkinol the 
mucoca. 

patient usually gets along with reasonable 
comfort It should be cmphoslxcd that cathor 
tics and large enemas arc the worst possible 
agents to employ 

3 PmdmrliculiUs A The process may 
be acute with sudden onset, leading to per 
foratlon with pentonitis Here the tyinp- 
toms and treatment are the same as in acute 
perforative peritonitis except that the process 
IS on the left side 

B The process may be chronic with recur 
rent attacks of local pentonitis with adhesions 
which occarionally involve the bowel In 
kinks or volvulus. The symptoms In this 
group are of local pentonitis or of chrome or 
acute ileus. In the former the treatment Is 
expectant and palhative and in the latter 
operative if the process is acute or interferes 
to a senous degree with intestinal function 

3 DtvtTltculiiis and pmdtvaiicuUtu vnth 
abscess fonnaiion may result m entero-lntes- 
tmak cnteroveaical, (Fig lo) cnterocoUc, or 
other fistulffi Local abscess formation or 
retropentoneal abscess formation beneath the 
sigmoid or ctecum (Fig ii) may give symp- 
toms nmllRr to penncphritlc or appcn^ceal 
abscess In this unusual type of eitrapcri 
toneal abscess formation the relation to di 
verticuhtis must be kept m mind in order to 
make a diagnosis. If Ihe process is subacute 
and a large mass develops, there may be 
evidence of fleus and a colostomy above the 
process will be mdicated In enteroveaical 



dem of Ur^c Uk b^mlatlnD of 

mocou Aod ■obmuctMA. 

hstula this IS often desirable and after the 
acute inflammalory process has receded, the 
fistulous communication can be disconnected 
by operation (David) WTicn the process is 
acute the resemblance to appendiceal abscess 
or perinephrilic abscess makes a difTercntlal 
diagnosis difficult or impossible Retropen 
toneal drainage should be earned out 



Fig 8. Luge acquired dlrcrtiaila of rigmoM 
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4 Dtwhadtlts assiKiated vitb ohslrucUon 
of the hovel, gi\^ng the 8}’mptoms of tumor 
hlling defect in \ ra\ (Fig 12), and In 5 to 10 
per cent of the cases blood In the stool 
(Spnggs) makes a difTcrentlal diagnosis from 
enrdnoma of the bo^cl \‘cr> ncccssarj The 
pathological process is one of chronic in 
flammation of the bowel wall around the di 
\‘erticula, resulting m fibrosis of the bouel wall 
and narrowing of the lumen of the bowel The 
difTcrcntioI diagnosis from carcinoma Is not 
cas\ and ma\ be impossible to make The 
chronidtj of the lesion, the presence of other 
di\*crticula, and the absence of blood and pus 
in the stool favor divcrticubtis The correct 
diagnosis can be made only at opernllon In 
some cases and Daniel Jones properly cm 
phasues the ncccssitj for operative cjqilora 
tion when bleeding from the bowel is from 
high up and there is a Cllingdefect in the colon 
In differentiating divxrticulitis with bleeding 
from caremoma of the colon Jones points out 
that the surgeon will be in error more often 
if he fails to explore such patients If the 
fibrosis of the bowel from divxrtlculilis reaches 
the point of obstruction and 8>Tnptoms of ob- 
struction are present the bowel should be 
resected, usually after a prcbmlnarj cxcos- 
tom> 

5 Dircriiculitts with carcinoma If there Is 
a causal connection between divxrticulltis 
and caranoma it has not been clearly demon 
strated That div'crticulosis and diverticulitis 
arc often noted in the presence of caranoma 
is well knowTi and diverticula in close relation 


to carcinoma is abo observed It is safe to 
sa> that the relation of chronic inflammation 
to carcinoma is much the same in the bowxl as 
It Is elsewhere in the bo<l> The important 
principle IS that carl> exploration is war 
rantwi if anv suspicion of carcinoma exists 
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SURGERY GYNECOLOGY AND OBSTETRICS 


mSTORY AND DEVELOPMENT OF THE SURGICAL TREATMENT 
OF FACIAL PALSY* 

ARTHUR B, DUEI^ IIJ> FACS, Ntw \ {mx 


T here U a Uite Mtyiag tiiat Hbc face 
b the mirror oS the »oi 3 .” 

The crude diamn^ by the earllert 
artbU as well os the finest portraits by tte 
great masters of painting ha^•e depicted char 
acter or the state of roind of their subjects, 
not alone by their positional attltade, bat 
in addition bj the ciprcsskm of the face 
Ever since there have been wnttcn records, 
descriptions of facial expressioa have been 
empJojrd to portray characters or moods. 
The lustonan the poet, the dramatist the 
writer of fiction, the story tcUer have all 
leaned quite as heavQy on desaiptioDS of 
facial Gqrresalons to depict the vagaries of 
eoind of their characters as they have on the 
redtalof what these persons have add or done 
The constant en^onal response in the 
faaal muscles to the vagaxtes of mind of an 
mdivichial gradoally mol^ his visage Into an 
alxQost unmistahable type certainly evident 
to a practiced physiognomist and usuaDy as 
well, to his aophUticated fdhjw bongs. 

Volitional changes of expression abo ore 
very manifest yet It is the constant play of 
emotional expressions rather than the volon 
tary movements which bring about the fadaf 
configuration that characterizes the individ 
ual 

My present discourse deals exclimvelv with 
the lesion known as fadal palsy I need hardly 
dwell epOQ the Intense mbery ejqrenecced by 
the victim Inasmuch as he or she b depnved 
completelj of what we may call ‘Hhc language 
of facial expression, the whole social fife of 
the sufferer is threatened and in many in- 
stances the capadty for self maintenance is 
eerloirsly impaired tf not entirely lost 
In my ejaimnation of the multitudinoui 
f «i» reports, I have noted that the French 
obseiwcis depend largely upon the word 
grQtesqoe to describe the faaal appearance 
of the patient. 

CoDiidenn^ the pitiful nature of the results 
of the lesmn It b not surprising to find, m the 


medical literature dealing with the subject 
evideoce both of the deepest sympathy on the 
part of the surgeon or physician and an eager 
gmspfaig at any remedy that prombes corn 
pkte or c\‘en partial, recoxurj 
In a chronological bibUographj beginning 
Id the year 1776 which was prepared for me 
at the New \ ork Academy of llediane, I 
found myself confronted by some i 8J9 art! 
cles, all dealing with facial palsy Some of 
these articles are tnerely case reports others 
deal with the probable cause of the lesion 
others wjth the then accepted remet^rs 
Up to the Nreer 1879 there is no recorded 
attempt to ‘cure'’ facial palsy by surgical 
methods. Drobnik at that time inastomoaed 
the apfnai accessory to the facial (ro) 
OccasionalJ> thm b keen vbkm Into the 
possibiUties of aurger} baaed cm recovenes 
which followed spontaneous or surgical cures 
of suppurative coodltiona In the r^dcOe car 
or mastoid bone 

The writings of that great ohseriar Sir 
Charles Beil well over a ctnUuy ago will 
always be a delight and in^lration to all who 
may be Interested In tho particular field (j) 
Hb rbwlral wort published In i8as on Tk* 
AMoJ^my and PkiJwpky tj Esprtuxon em- 
bodies an analysb of emobonal and voluntary 
expression in mun and wnhnfll^ based cm s 
\ier> cihauitlre anatcnnlca] and physiological 
research. He pointed out the elabortte sys- 
tem of muscles provided for the infinite shades 
of emobonal eiprtaalon in homani as com 
pared with the nmpler outfit prowied m the 
tower wntmab to meet thetr reqerfremenu 
About the year 1890 keen obscrveis in the 
treatment of facial pal^ had discerned thst 
when the lesion had resulted from suppurating 
ears or mastoiditb rtcovtiy from the paraly 
sb often followed the arrest of the purulent 
discharge whether this occurred ipontaiw' 
oiuly or by operative Interference- 
When surgery of the temporal bone had so 
advanced that operatort no kiag>^ feared to 
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m\*ude this parUcukr region the results were 
two'old on the one hand there were those 
who were possessed of an extreme fear lest 
they should e^x^ touch the faaal ncr\x 
Facial paralysis must be abided at all cosUl 
On the other hand there T.xre those who 
fired by ovcrenthusiasm or o^xrcon£^dcncc, 
were less cautious Consequently unsUlIed 
siugcry of the temporal bone brought with it 
an ever increasmg number of cases of acd 
dental facial paralysis 

Confronted by these lamentable facts in the 
next decade constructive efforts to repair the 
palsies resulting from these accidents were 
made by several men 

As early as 1895, Sir Charles Ballance (i) 
uifited the distal end of a divided faaal nerve 
to the side of the spinal accessory nerve The 
face responded a few months later to faradlc 
stimulation and there appeared a partial vol 
untary control of the facial muscle together 
with marked associated movements of the 
shoulder In 1898, Faure (12) united the faaal 
to a branch of the spinal accessory Then fol 
lowed m rapid succession experiments bv 
Barrago-Ciaiella (5) and Monasse (18) Thor 
efforts were confin^ to anastomosis of the 
faaal nerve with adjacent nerves m the neck. 

Without attempting to give a complete 
survey of this woik, I may mention Ballance 


Watson Williams(22) and CoUedgein England 
Gluck(i4) Kummer(i6) Kocrtc(r5) Tilmann 
(21) In Germany and Austna, Har\xy Cush 
mg (9). Frazier and SnQlcr [(13), Keen, Tay 
lor, tlsbcrg Beck (6) Adson LIIIic Lear 
month, m America and Faure In France 
Iroproi-cment m technique and selection of 
better nerves rapidly odvTinccd so that today 
wc arc witnessing the very best results that 
can ever be expected m the rcalmsof anastomo- 
sis in the surpeal treatment of faaal paralysis 
By the brBlmnt efforts of these and many 
others along similar hnes, it has been defi 
nltcly demonstrated that a successful anasto- 
mosis of a naghbonng nerve to the facial 
nerve can restore the contour of the face in 
repose, and by education can to a limited 
extent, bring about voluntary controlled facial 
movements. The nerve* at first employed were 
the spinal accessory, the descendens noni, the 
hypc^ossal the glossopharyngeal 
it was discovered too, that, with a few 
exceptions, the hypoglossal was more satis- 
factory than the accessory, that, m 

turn, the ^ossopharyngeal was brtter 
the hy^JOglossaL While improvement In the 
technique of these various anastomoses 
brought about better functional results it was 
nevertheless noted that there remained two 
advene factors to be considered First, the 
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mcvittble usociated movemetit* marred the 
rerjlU aecood, even In the mcwt *nc 
cesifQl c*«» there rras an entire lack of cmo* 
tkmal er prettton. And emotronal expreasion 
aa we all kiiow ii a very Important eiianent 
In the liaSiy contacta of a human being 


In thgie drcunMtaiices fuigeonfi were atHI 
di»*atljfied. In 1930 Sir Chaika Ballance 
invited me to collaborate with him m an ef 
fort to imprcFve the method erf operative treat 
njent erf faaal pol^ Aided by gencroua con- 
tiibutions from four fcamdaticioa and a 
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personal fncnds, we constructed an animal 
laboratory at ray country pbcc where we ear- 
ned out our cipenments The result of our 
work presented to the Amcncan Otological 
Soacty in June, 1931 was published in the 
ArchxTts of Otolaryngology (3) 

We carefully and consacntiously repeated 
all the anastomosis operations herementioned 
We added anastomosis with sensory ncr\'cs 
which was successful In rcstonng fadal control 
marred by no assoaated mo\xmcnt 

But motor restoration by this method re- 
mained slow and incomplete and again we 
were confronted by the fact that there was 
no emotional restoration Gradually we 
c\’oh*ed the idea that a direct repiair might 
o\'ercome these deficiencies Hence we cm 
ployed autoplastic grafts — bndging the gap 
from the pronraal to the distal segment of the 
divided facial ncr\’c with grafts from the fol 
lowing ner\’es (i) re\’cr^ facial (j) cx 
temaJ respiratory (Dell s) (3) intercostal, 
(4) descendens nom (5) median cutaneous 
of the arm, and (6) great auncular 
In a large senes of animals wc were uni 
formly successful in rcstonng the faciai func 
bon by introducing grafts taken from either 
motor or sensory nerves Moreo\*er wc dcra 
onstnited that we might use a graft of any 
length, reversed or unnrversed according to 
the demands of circumstances Nc\'erthelcs3 
m reporting the results of operations on these 
animals, we could make no categonc state 
ment with regard to restoration of emotional 
expression As for as we could judge, emo- 
tional expression of the comparatively limited 
nature ohiblted by primates and cats was 
unimpaired, but not until we could operate 
for the benefit of humans could wc be satis- 
fied that this method of repair would meet 
all their higher requirements for the nuances 
of emotional expression 

I wish to state here that this is by no means 
an entirely new idea. It has long been known 
that the function of a divided nerve might be 
restored by the introduction of a graft mto 
the gap. It has been employed m the soft parts 
for many years Success moreover, has fol 
lowed upon the use of grafts m other regions 
much longer rtinn any which could ever pos- 
sibly be required m the repair of an mjured 


fadal ncr\*c The reason that it was not long 
before attempted was clearly because the 
facial ncn*c m its course through the temporal 
bone is enclosed in a bony tube of i\*ory like 
density 

The Idea of repair within the temporal bone 
had already b«n suggested by Ncy (20) 
Martin (19), and Bunnell (7) As a matter 
of fact the \’cry idea of employing a long 
graft from the sural nerve wras suggested by 
Dr Bunnell, of San Francisco in 1925 I 
ha\-e since learned that he actually cmpIo\*cd 
such a graft in 1930 and that the operation 
resulted in partial rcanxry of facial function 
which IS stdl impronng Howc\*cr, wc were 
quite unaware of his work until it was called 
to our attention after the pubhcalion of our 
paper (a) 

The accompanying pictures taken from 
roo\ing picture films made of 3 cases selected 
from a senes of 13 cases, illustrate a wide 
variety of Inlratemporal repairs 

The first waj a tab) «rbo sufTered an acodeotal 
remoral of j? mlUimctcTs of ftoal nerve This was 
repaired b\ t graft from Bell s antenor respiratorv 
nerre 48 boars after operation (Figs. 1 3 t) 

The second was an adult patient In this fnstanre 
to mllUmeters of nerve was accidentally rcmo\“ed 
ui Ibe course of a radical operation Re^r was 
done 1 1 months after Injury Bell s antenor rcsplra 
tory nerve, 30 mJIUraclefs, was excixrd and imrac 
dbtely transplanied (higi. 4 5 and 0) 

The third film was made of t child who suffered 
an Injun of the nerve by fracture and compression 
of the faUopLan canaL The nerve was uncovered 
and the sheath was slit over in area of 10 millimeters. 
Decompression onl\ was done. No graft was neces- 
sary (Figs 7 8 and 9) 

With these and a number of other successes 
which I reported at the annual meeting of the 
Amencan Laryiigolomcal Rhlnologi^ and 
Otological Soacty (3) I believe that a 
method of dealing with facial palsy has been 
presented, which offers sufficient Improvement 
over the methods of anastomosis of the facial 
withother nerv*e 3 to warrant the discontinuance 
of that method except in \cry rare instances. 

However often while contemplating the 
manner of progress and the varying speed of 
improvement at different stages of the re 
covery m both animals and humans, certain 
phenomena kept obtruding themselves mto my 
thought orousmg three questions for solution 
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Fiiit, why b iH the grafted case*, wi* 
there a bng penod of Inartivity foDowed by 
a beginning ilight re*pon*o m the mtacle* 
and then, difcctJy titer this a rapid — almost 
tpmultuous — improvement? 

Second why did this same pbenomcDOo 
occur when the end* of a freahjy levcred ner\'o 
were aimplv brought together with no inter 
vening graft ue the lame relative period of 
delay followed by beginnbg recovery and 
then tumultuous reco\*ery — e\*ea thnt'gh the 
actual elapsed time from injury to recony 
mi^t have been much shorter? 

Third why when the graft was bterpo»ed 
did the length of time of the delayed response 
vary aomrdmg to the length of the graft? 
Why after faint response brat appeared, did 
the subsequent tumoltuons — ^nul com 
pkte — recovery take place m about the tamo 
added time b all cases reganfless of whether 
the pievKM* delay had been of abort or long 
duration? 

Now the answer to all tbe»; queries is to 
be found b the stupendous and splendid re 
search m nerve degenentioD and r^eneratioo 
which has been going on for 40 year*. E\'eo 
eaiher than this as far back as 1873 L^Mvast 
fi;) had done seme work on the onion of 
nerves which stimulated Ranvier (8) and 
Vanloir (8) Fortsman (8) Baiiance and 
Stewart f4) b this researdi. Then came a 
host of ardent worher*, each adding much to 
the knowledge of the subject which, b It* 
very nature presented almost bsoperable dJ 
figiltif* (8) 

There developed two schools whose disdpJes 
agreed as to wkai took place — but mU as to 
Iw it took place. The contestants have some 
of them bett calm and open mbded other* 
belil g er en t and xmyieIcQng 

Living out of the question for the moment 
Ww It take* place, vkat take* place 1* that a 
divided nerve soffera a traumatic degenera 
thin" for a ihort distance b the cut ends of 
both it* proximal and distal segments There 
b a iDght difference b the two segments b 
thb traumatic dmoeration ovrwg to the fact 
that the proxnnal segment b b direct com 
mupkatlon with the *0 caDed trophic m- 
ftoesice* emanating from the central itation, 
and, as a consequence, ita wires or aioni — or 


whatever you choose to call then— ^io not de 
generate except for a short distance proxlnial 
to the place b the nerve trunk wtre the 
tra tuna ha* occurred 

The proximal axon* multiply and try to 
posh on out bto the distal space hoping to 
moke some connections, and do some wort 
agab Many of these, failbg to rn*V<» con- 
nections turn back — ^ "balled up” so to 
fpe&k hence the so calM balbous end of the 
proximal segment 

Now the dbtal segment undergoes a timllar 
timiinatlc degesieratJon of the cut end which 
ia necrotic b character, but, having no con- 
nection any longer with the central trophic 
bdoenccs it tt^cs do effort to funcliOQ 
there b no multiplication of asons no bulbous 
end. In addition to this tismottic degenera 
tion it imdergoea another form of degeneration 
throogbout iti whole extent right down to 
the terminal end plates, which transmit the 
nervous force to the muscle fitien. 

Thb b called wallenan degesendom What 
b walleoan degeDeratlon? It U a very defi- 
nite complicated procen which begbs at once 
b the distal segment <d a nerve when it b 
ent off from its ceotnl station at any point 
Thb may take place by a squeexc from toxic 
poboning or inflamnutory swelling a* b 
&Q 8 pmsy or ly actual division u b acd 
dental trauma. When thb happen*, every 
nervT cell b every axon disbtegrates *nd 
finally dbappean leavbg a system of tract* 
or tubes odLed band* of Buengner 

Now the question of how tHs takes place 
ha* caused a great deal of strife and difference 
of opinion V oluines have been wntten about 
It. Suffice it to tay that "digestive fennent*,” 
'ensymes, chemical or dcctncal influences, 
brbg about a granular and fatty degenera tic*i 
resulting b a mawi of detritus b tie*e tube* 
whicbby bvarion of phagocytes from the 
blood stream b taken up and removed, 
finafly leaving the deaied out tnbe*. These 
tubes contab no nervous dcmtntt ca 
pable of trausmittbg nerve Impulses. They 
are past that ixwibillty when response to 
faiaffic stimulation ceases, b time these path 
ways are completely vacated and made ready 
to reedve new axons from the proximal *eg 
ment if they are permitted to enter 
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What’s to prcN'cnt thm? Fus, fat, muscle, 
toxic products, foreign bodies leucocytes, 
lymph in the scar Do an> of these impcdi 
raeots succeed in stopping all axons^ Ccr 
tainiy not I Usually a few get b> cMjry obstacle 
but not tn sutTiaent number* to bnng bach 
muscular function 

WTicn free passage is proNnded the\ "shool 
through’ with mcredihlc speed and c\ entually 
roan> of them form connections mlh the 
terminal end plates in the muscle fibers 
The degencrau\'c process m the di-tal seg 
ment goes on for sc\cral wecLs The main 
part of it howcNcr ts accompUshc<l m 3 or 
3 weeks There ts a time when the remaining 
products of degeneration m the distal segment 
arc supposed to ha\e a chcmotactic action " 
— a “come hither — an “aUnvetum' for the 
ftxons of the proximal segment They are 
supposed to orient them to exert a nr a 
fronu from the distal segment aiding the wx 
a fergo from the pronxnal segment This 
chtmotactic influence is suppo^ to be at 
Its best about the end of the second wocL- 
This observation was made by Ottonao 
Kos^ who published an account of some dim 
cal worh he had done in Man quoted by 
Cajal where he says (81 the ideal graft i» 
the penpbcral stump with bands of Buengner, 
neWlv taken from the animal operated on, 
8 to 15 days after the operation The newly 
formed fibm travel through it with an ex 
traordmaiy speed deviations and retrogres- 
lions being verv much dummshed In order 
of efiecUveness there then follow grafts of 
fresh nerves without bands of Buengner, and 
finally normal nerve segments which are pre 
served m a phymolopcil salt solution under 
aseptic conditions ' ^dlo ) 

However the larger the animal and the 
larger and older the nerve the longer the 
degenerativt process takes My own cr 
penmenls on rhesus monkeys lead me to 
think that U takes about 3 weeks to dear the 
tracts tuffiacntly for the best clinical resolta 
At any rate, this process of dearing out of 
the tubes In the dls^ segment of a divided 
nerve takes place through the combination 
of chemical and circulatory influences very 
actively for a period of from 2 to 4 weeks, 
and continues less actively for a much 


time And hern one finds the answer to my 
questions about grafts 

WTien a ncr\e is diddcd and imraediatdv 
reunited there follows a period of “hesitation" 
before rccm'cry begins to be manifest, because 
this walicnan degeneration in the distal reg 
ment must take place and the paths ^ 
at least partially cleared before the new 
axons from the proximal «egmcnt can traicl 
through A fresh graft cxci<ed from another 
ncr\c fs crowded with nerve cells which must 
“degenerate ’ and be cleared out fn the same 
nmnncrbeforcncwaxonscanpassthtough This 
process when the nenc graft is Immediately 
transplanted, must be accomplished with the 
handicap of no arculatory apparatus at first 
and only a poor one for some lime The graft 
must li\'e on the fluids in which ft is bathed 
and which are exuded from surrounding ils 
sues, untQ It finally dcNtlops a circulatory 
^•stem of Its o?m 

In the meantime the whole distal segment 
with its undisturbed arculation has gone 
through woUcTun degeneration rapidly Then, 
when the transplant^ graft Is finally cleared 
out suffiaenlly so that the axons from the 
proximal segment no longer impeded ha%*c 
pushed on through It they arc “received with 
open arms “ at least with open tubes bv the 
distal segment. Hence the long delay while 
the graft is bdng traversed, fii^y followed 
by Bgna of slight improvement as some axons 
reach their terminal connections, and then 
“tumultuous" imprcrv'cmcnt as hundreds of 
others do the same 

Then, why will not cutting the nerve se- 
lected for graft material and allowing the 
distal segment to degenerate for the proper 
tunc m its own environment with its undis- 
turbed arculator\ apparatus— just os happens 
in the distal segment of the facial— clear out 
the tubes and render a graft which has been 
excised from it almost equal to the degener 
ated distal segment of the facial as a conveyor 
of axons? 

I have tried the plan on & number of rhesus 
monkeys and it works I have “prepared" 
the anterior femoral cutaneous and the great 
auricular m this way Degeneration has been 
allowed to take plow for from 10 to 35 days. 
The protocol of the experiments foUowa 
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y^dby FarialUcbii^BadesarMndthcaHcth fTtaeJT 
^payated by fatadlc JtLmnlatiea) 01 ctojeaciirarfaifta- 
Ooa reflet on Umt and conJaacihaL irtltatk*. 

rytb day TkcwyeyhlHit no xtihintiiy moaaiMBt*. 

i(Hh d»y Keipome tn nnijcja of Lfp* to veti Undk 
enneat Faint respoaae (n aJl mtada of fae» to «rr '»* t 
iandic canrAt 

o^ day >acii} th nuzfced wita aafenl b tied to 
tabt^ yfahai ee QmitmrtiTal Irifta Uoo or iaradlc I thoBk- 
Uent. 

— UfiScoH to (HflercBtiatc b * tween lupeme to 
faradle stiaiilatioa aad tic, as snhnal satra szaa 
respoasrt ahen stirred op^ jctmedarioo co sonnaj ri** 

IS ft day iacisi tic sw malted Kofotae to straat 
Ihndk osnmt iaaQ soaclea 

Tb* Uc £5 interesting In connection Trith 
the *ene» 0/ unroedlite gnltM and tmom 
•naatomosea recounted by Sir Chariet Btl 
ItDce and mj’self In our eipenmcnta reported 
b 19J1 (Arch. CHolaiyngol 1933 Jan.) 

ExfertMtitJ e — then* No s. 

^ bam. CciQcrfeta km of nsipDcaa to iandic ttlsin)a> 
tloa la noadea w iho face. A doidrfe atmad of (he aa- 
terier fRnoni cstaMsaa aerre vu pcepued » dari. tf 
atiOiaerm, and iAserted is the 

trad diy fhfat re^vaa to sUeiet taradk sthBriitiew 
(a the onacies of met tod low ups Tests at 
atmak shoved eaJy vmh i B p o f a the bjm wwla 
up to the 4|rd day 

4yd day nsttsetLy hetUr respocaa is aB ^ aaaia 
aro^ aoos aad jjMKh laJst r«qxai*e arcuad tyc. 

44th day ILkUaet lafnrrcnest rrideot ia ail tacseks 
day tetfre repxM to weak iaradk tlfakohlki 
u ^ sraide* 

ryth day StDl intproriap roaJoBCthal ttV* sad 
(Amt rti^ nresetl. 

eiftdsy Show* qoki. rtspovaa la afl wasdes — roto 
(aiy aed lawrilfnil ccammei rtrj cridcat. 


^ftrueeai j — rami* Ito. S. 

45 bom. CVrpieCa ka* of n H»n*e to brwfic itiwsrfv 
ika (a moacie* of the face. Xafa^i tread erf tbeaa tei* 
ftwajnJ coUaeoa* oerre, pceparea r» dayi, 7 iaflB»e*n», 
•as Inserted bi the cap- . , 

(Tlhiiir n eak rc^xau* to slTOu* Uradfc ittmJatiM 

In too «Q*e^ of nnVT and lovsi Hpa *®d acae. 5 ti*»» 
Uoa at t day loicriaLs ihflacd no daflaha ^sacc vatu 
J4th day Definite reapoo** to itreof taradk atim***- 
tka ia afl atcmdn of (sea. 

i4ib day JSenwnsa to vaak cn rTci^ arooXM rt*th, 
■■^ 111 stiocic ea*tt»t ta aQ ot h er Ucwcica. 

trtb day Paipooae to vtak cnncftt In *D wsoer 
«*ji»rtiy*l aad threat reflras to ey* maades; (poata- 
Moaa iBwaia cBts. 

7jnl day ilsAtd L«tpe*d»a l^osMiject 
Brth day Vaha a»Jtj*cti^ and threat 
FahU mpocae to ve^ cmre Bt U afl^ * 5 ?^ ii?f^ 
tie in Wt Mnada of face: 

aritatad aal ftwiLy aopayatad by «DO>®ctfyaJ irrttaooo 
■nd taradic Ktealatl*- . 

tt«h day Fadvl de odS ktespooae to vaak 

ctuidt kuaveed ia ail 4 , i,UL. ~k x 

j^pwfssrW f-lW» Ka. p. 
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48 bonra, OMspikte !o« of ropome In muKka of face 
to faradic itlmulalion. A double itnind of the anterior 
femoral calancoin nenr prepared 1 1 dayj 10 millimeter*, 
wi* Inserted In the ptp 

r4lh day Faint response to itioDR faradic lUnmlatJon 
In mtHcles of Up ^d nose. 

30th day Definite re sp onse to ilronj current In all 
masde*, conJanctl\*a] tod threat reflcrc* In eye tponU 
neon* movement*. 

jjod day Unfortunately the animal died from the 
ani*thetic It was the nvut prom king a« In this *encv 
Exptnmtnts — rbesui \o 11 

fij boarv Oxnplete kni of response In muscle* of face 
to faradk •tlmolalion. Single •traod of anterior femoral 
cutaneoui nen-c prepared 10 day*, 6 mflliroetcn. In 
•erted in gap 

]6th day Faint respoiue to itrong faradic ithsalatlon 
In mtodcs of upper and lover Up*. Tesla at 4S hour in 
ters'al* for followinq it* da)** iboved no definite change 
430! day Response to veak cnretnl In ina*clci nxemnd 
month and nose, to strong faradk current In mosdesoffacc. 

jyth day Conjuncthral and threat refiese* In ejt 
tpontaneon* movemenU. 

6znd day ^larked Improixment in all musdes of face. 
Wlh day Proprcsilve Improve me nt 
76th day Fair response to sreak faradic carreol In all 
muscle*. \cUre conpinctival redez. Facial tk In lover 
rausdei of fact. 

p6th day Vnodated tic *1111 marked on coefunctivAl 
Irritation or faradic itLmulaUon. Good retpooK to stroBg 
faradk enrrent 

jiithday Tkcppeanlessendent Mirtcolaf rr^wosf* 
to faradk itimolatioa deodedly Improitd. 

Ex^imtni 6 — rbe*us No id 

63 noart. Complete lots of respooM In moacle* of face 
to fandic Mlmalatioa. Tvo strands anterior femoral 
cutaoemia aeri'e, prepared 14 da)**, 7 mllliroeten each, 
nrre Insetted la the gam nnt to anriwotearporal srfakb 
had been acddkntally Oivtded secoDd to mam branch. 

s6th day Paint response to strong faradk stlmolalion 
in musdes of upper and lover Ups. 

^Sth day Distinct response In ell mutdes of face to 
itronn fandic stlmolalkm. 

45tn day No marked change. 

70th day Dbdact r e sponse In musdes of upper and 
Unrar Ups to weak faradic stimulaUioTL Response In aJl 
musdes of face to strone faradk stimulation. 

Silt day Conhoctiral and threat rellezcs in eye 
mo d es. ladal tk in lover mntda of face — esagtrersM 
by conjunctival irritation or faradk itlfflulation. Rnponse 
in all modes of face to weak faradic current 

87th day Tk not aa regular or aa strong. All muscular 
responses rapidly Improving. 

ExkoimtKi T — rhesus No 17 

71 Donrs. Cocnplete lou of response in musdes of face 
to faradk stimulation A single strand of the anterior 
femoral cutaneous nerve, prepared a i day*, 1 a mlDimetm 
was Inserted In the gap 

r6th day F aint response to strong faradk stimulatloo 
In upper and lover Ups. 

37th day Faint response to stions faradic stimulation 
In modes of upper and lover Upa, and aroond oose. 

yiitday Responac in all musdes^ face to strong faradic 
curraC 

6^ day Conjunctival and threat reflacs present. 
Facatl tk appeared in lover musdes of fact Response In 
all modes of face to weak faradk enrrent 

7jrd day Conjunctival reflex aettre. Facial tk exag 
gerated by threat, irrltatloo of conjunctiva, or fanuw 
ithnulatiacL All muscular responses were Improving. 


T^thda) FadaltkDotaireffularoroslrong JIuscolar 
reiTMOse to faradk stimulation Improving rapidly 
Esprrimeni 8 — rhesus No. 18. 

aiS hour*— p days, a hoar*. Complete loss of response 
fn facial mendes to faradk stimulation- A double strand 
of the anterior femoral cuUnemis nen-e, prepared 35 days 
8 rafllbnciet*, was Inserted In the gap 

t6th day Faint response to strong faradk stiraolatlon 
In all muidr*. Weak conjunctival reilei no threat reflet 
ajnl day No marked change 

gist day ConJunctK-al refWi Incomplete. Response In 
all musdn to strong faradic current improsTd. ^^cak 
faradk current cause* response In musdes of upper and 
lover Ups and nose. 

39lh day ketive conjunctival reflet Facial tk In 
lower ronsek* of face. Response in all musde* of face to 
Weak faradk current Stimulation and conjunctli’a! Imu 
tIoQ exa^mrrate facial tk. 

63th day iacial tk decidedly less evident Fair 
mponse In tnosclcs of face to veat faradk current 
0 — rhesus No it. Control 

j 5 noun. Complrtc loss of response la rousdc* of face 
to faradk stimulation. Three strands of the great auricular 
ncrx'c, S mlDImetcrx, ms Inserted In the gap. Stlroulatloo. 
iHlb fandic current at short interval* gave bo response In 
musdes of face until the fifty first day following remlr 
51st day U rak response in all musdes to strong faradk 
sUxnuUtloo. Faint ccrnjuoftlval and threat reflex. V 
definite tk of the riscrius at irrrguJar inten-als varying 
from a few seconds to a iniaiite. The tk i« exaggerated by 
faradk stimubtioti or conjunctival Irritation. 

64th day Faradk response much more ddiolte the 
tk Is still presenL 

70th day CondJlioDS same as on sitty>fourth day 
91st day Fsint response In all musdm of the face to 
str^ faradk siimulaiion Tk is *0 oj^sated by 
stlmnlitioo that It Is dl/DcuIt to dlflerenllate response to 
faradic stimulation from tic Good conjunctival ar^ 
threat reilaea 

iipthday Fads] tkeontbuea fatn with Imprm 
log museum response*. Response to faradk stimulation 
itnp^rovliig 

10 — rhesus No 13 

48 boor*. Compkle loss of response In musdes of face 
to faradk itiraolalion. A suigk strand of the great aimc 
ulor nerve, prepared 10 days, 6 millimeters, was inserted 
In the gap. 

48th day halot response to strong faradic ithnulatloo 
in musdes of upper and lover Up*. 

54th day Definite response to strong faradk sUmula 
Uon in all face musdes. Conjunctival and threat rcQcxea. 

6i8t day Definite tk In the risorhi* aggravated by 
faradk itlmnlatlon or conjunctival Irritatloa. 

67th day Some reoctloiis. 

81st day Fadal tk Increases when animal I* restrained, 
also exaggerated by faradic stlmulstion or conjunctival 
Irritation. Active conjunctival reflex. Volunto^ move- 
menta. ExceUent response In all musdes of face to strong 
faradk stimulation. 

93rd day Fadal tk still marked. Fine response in oil 
Qutwes of face to weak faradk stimulation. 

109th day Fadal tk not *0 marked. All muscular 
responses steoilily improving. 

EiperiMwti ii — rhesus No. 14. 

47 hours. Complete loas of response In rousdg of face 
to fa r adi c stln m Jation. A single *frand of the great auricu- 
lar nerve, prepared 1 1 days, 7 mUIrmcters, vmi inserted 
In the gap 

38th day Faint response to strong ftroHlc stlmulotko 
In upper imd lower lips. 
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4Utd^ KtapoDM tljo Is iiraKkt of Bcr»e. 

Rdpocac to ctroM AfannlfRon is 

tH mode* of hco' a dcfisltt uc Is Uu rtkxte cm- 
JosctiTtl asd tkrtat refloa. 'He engqa tod by ikihUc 
■UoxalaUoA tod caajoscttrtl hritaBod. 

64th dtT Ali ropoaMs mart dc^Ce- Uc mviitft. 
7^ day NTfOT'^ \s iIV nn»det o( Vbo t«* 

to ftrodt nradk Mbouktkn Tic acSr*T*ted by nctniot. 

10^ day FIm r«miM ts nnadet of txn to ««*k 
Uraatc ctimulaliML TV ictoaioa bat uoia kaa refsiar 
It — (fiAti No. ij. 

7 won Coc^ifvu Ion of raposM Is m i> »r L -« of fan 
to ftridk dfmaliDoa A ainfla sQand of tV creat asria 
Ur BtfTo, ptc i i d red 11 daya, S mfOuDetoa, vu teaerted 
Id the fap. 

iTlh day Faint fq pom a to rtreof fatadic aUmnla* 
doa in ii iJKi o of and krwtr Up* 

day RespoSM to mk Uiadic atisraUiion to 
mtttcinaf nppcrainlovarltpa Refpottat to atroct tanulk 
atfairaUdop in aQ rgrradea of face. 

Ayidday Brnraiwa to ailnrtacteaUipewUi^ 

6tat day Fair it^juun in aH uua d ea of face ta veak 
faiadk atimoUtkts. 

£r*trtm*ul ij — rlicaai No. aft, 

^bcnia Complete Um of mpoctae in moackt of face 
to fanjfic itfarmtoto- Three itnaoda of the freat aartco- 
Ur nerre, prepared t daya, 7 tolflitaeim, were toaened 
itspeoNety \s cm* «« foOern tai fnai the nedmal 
aefinent to tha teraporafacUi hraach th) frocn tM prod 
mai KccDent to the cemcoUcial tnndt, <cj Om tha pm 
unal aegraent to tha Uamtatw bnoch. 

tdth day Falat rq awaaa to air gag taradic fdonUdon 
In masdei of mar am iover Upii. 

ajth day SUgiit i«p»e to v«ak Uoifle UkraUOoe 
la amdti of gfyg im lever Upa. ft—peiiMi la the 
dionta to ftreeg (andk idmuUtioeu 
jand day Dedalte ra^pxnee la aO otaacks to ftTOiig 
fandk ithanktkA. 

54th day Twti made at ahoet interraU ahoving it 
i puaje e to •QconUUaB imptoring. 

60th day CosiniKtiTai and threat reOecei prexnt, 
Faoal tk appearetf la Uvei imeka of (ace. Ag^eatcd 
bycxinpiQcti'^lrTitatimandfaradiCatlffiuUtkio- Urtecolat 
reapaom to veak iaradic KhmUtkn U aQ moadca of UcB. 

\0Q wiU DOtice, on reading tb« protocol, 
th>t the musculai raponies where tbe 
pored grgiti were used were obtained id n 
quarter to hwU tbe length of time required 
to obtain mmnar reeponaef In tbe controla, 
where £re»h graft* were used 

It would acem, from a atudy of these ci 
pedment* so far as they ha\’e gone that when 
autopiaatic nerve grafU are enqjloved to 
bridge gape In a dMded fsaai nerve better 
naulta-^jolh as to ipeed of recovery and 
more ncariy normal restoration of funcUou — 
ma y be expected if the graft materfal fa 
“prepared by division and degeneration oi 
tbe nerve i« stitt 


It la safe to aoy that any graft which has 
been taken from a nerve '‘prepared'* from * 
to 4 weeks will probabiy be much n^we 
efEradoiB than a fresh graft IVhBe any de- 
fifttd nerre may be to ‘prepared'* and em- 
ployed 1 belicvt that tbe anterior femoral 
cutaneoiss fa the beat 

I have a* yet used onl) fresh grafts in ten 
human*. I am now ‘preparing' tbe anterior 
femoral, cutaneou* which 1 propose to Tae,aitct 
3 week* degeneration, in s cases of acadcntal 
pafaici following mastofd operaUm, 1 of 4 
year* duration and the other of 4 montltt 
duration. 

I behoe that direct repair by tranjplanU 
tlon of autoplastic grafts either freshly exdsed 
or prepaxed as I have indicated wiH sup- 
plant tlu method of anastomoafs In ah except 
tbe rare cases in which the faaal pedsy bu 
been caused by mtiacranial Injury or disease. 


I BMiASq. C. Sorgm td tke Te*p«al Bcu. Krv 
kerk ilkcanUnC!» iQMkfi,!;! 
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THE 1932 CLINICAL COKGRESS 
IN ST LOUIS 

T HEtwent) second annual Clmlcxil Con 
gress of the Arnencan College of Sur 
gcons held in St Louu October 17-21 
1933 — the first Gmical Congress held m that 
at)— ■wQl be remembered as on outstanding 
success by reason of the large attendance the 
widespread enthusiasm a clinical program of 
exceptional merit and broad scope and a 
Mnes of saenUfic meetings and conferences 
that brought to the attention of the profession 
many notable oontnbutions A highlj interest 
ing program of operative cUnics and demon 
strations in tbirt> hospitals and two medical 
schools thatembraccdall phascso/gencraland 
special surger> organized b) the Committee 
on Arrangements under the leadership of Dr 
Evarta A Graham chairman was presented 
dunng the five-day session and receiv'cd en 
thusiasticaily by the 3 000 visiting surgeons 
In the departments of ophthalmologlca! and 
otolaryngological surgery special plans for the 
entertainment of the viai ting surgeons resulted 
m a comprehensive clinical program emphasiz 
mg the important research work being done in 


St Xxjuisinstitutiora At two evening sessions 
eminent specialists m these fields presented 
traportaat and timel> papers to large and ap- 
precialivc audiences 

Four s>Tnpo 5 ia presented at the afternoon 
sessions ucrc outstanding features of the 
Congress and p^o^^ded a number of ;notable 
contributions to our surgical knowledge These 
s>*mposia included (i) “Cancer is Curable “ 
with reports on five )xar cures of diflcrcnt 
tj^ics of cancer b> thirl) eminent specialists 
in the various surgical fields, (a) ‘ Treatment 
of Fractures ' partiapatcd in b> a group of 
surgeons of wide experience m this speaal 
field, (3) ‘ Industrial Mcdiane and Traumatic 
Surger) “ with papers and discussions dcahng 
with the clinical and economic aspects of this 
important field and a report of last )*ear s sur 
vej of American industnes b> represcntativ'cs 
of the College, (4) * Teaching of Surgery and 
the Surgical Speaaliics “ which included a 
discussion of methods recommended for 
graduate and undergraduate instruction The 
papers presented appear In this Issue 

The program for the cv^enin^ meetings 
planned for audiencea of v’aned interests, pre 
sented a group of papers of exceptional worth 
contributed by men of high standing in vanous 
fields of surgery The) attracted large audi 
ences that crowded the bailroora to capaaty 
At the presideDti2d meeting on Sfonday eve 
mng the reluing president Dr Allen B 
Kanavcl of Chicago, in speaking on the “In 
tangibles m Surger>' “ found m the philosophy 
and history of surgery the proper foundation 
on which to build for higher ideals Dr J 
Bentley Squier, of New York, Inaugurated 


as president, delivered aa address dealing 
391 



39 * 


SURGERY GYNECOLOGY AND OBSTETRICS 


definitely mtli the Fundamentala of Spe« 
oftlimv Sir WTUiam I DeCourej \Vhcder 
of Dublin, Ireland paat president of the Royal 
College of Surgeon* of Ireland preaented for 
the John B ^^u^phJ oratwn in turgery on 
mtertsUng talk on PHlars of Surgery 
A symposium on thoradc surgery another 
on Intestinal surgery together vith a group of 
papers dealing mth other *urgicaf and gyne 
cological subject* wtn interesting features of 
the meetings on Tuesday ^ ednesday and 
Thursday e\-emngi. The papers, by speaker* 
from outside St Louis with snde ciperfcnce In 
thmr ipedal fields were short and weD pre 
sented with the use of many QJustrations 
These were discussed by k>cal cUmoans. In 
all of theac the dinknl aspects were espccinlly 
emphasised bringing to the member* of the 
Congress many new idea* and added losplra 
tloiL Tbe papers are published m this issue 
The beautiJul cereroomal of tbe CooTOca 
tion on FrWay e%‘eniog attracted an audience 
that filled the ballroom of the Jefieraon Hotel 
to overfiowing A dass of 633 new Fdlows, 
coming from forty three etatei two pro\'ince» 
of Canada, and sii foreign countries were ad 
nutted into feUowahip m the College, Honor 
ary fdlcnsships were bestowed on two dis- 
tinguished Nisitor* Sir George lethal 
Chcatle London England and Dr Josf 
Goyanes, profeaaor of surgery in the Nadonai 
Academy of iledione of Madnd, Spalo- 
In his presidential address. Dr Sqmer re- 
viewed in detail the accomplishments of the 
College during twenty year* and contributed 
suggestions as to its future sctivitiea. Tho 
feUowshlp address by Piofeasor Robert A- 
•yTHliVan director of the Norman Bridge 
l^aboratoty of Physic*, California Institute of 
Technology gave a highly interesting pre*- 
entation of Some New Thing* In Physica, 
An audiencB of lopoo attended the Com 
munlty Health Meeting on W ednesday eve- 


ning crowding to its limit the gymniahim erf St 

Louis Umvemty and overflowing into and 
fining to capacity the auditorium of tbe law 
school of the same unrr-cmty It was esb 
mated that in addition 10,000 people were 
turned away unable to gain adrenttauce to 
citlie r of these halls. Twelve speaken pre- 
sented to this vast audience the alms and ob- 
jects of the Amcncan College of Sargeoo* 
told of tbe contribution of scientific metSdoe 
to the progress of the dvfined world de 
scribed modem hospitals spoke of specific 
diseases and their symptoms, luch as cancer 
appcndldtis backache pcrvoinn css, etc. These 
vast audiences evidenced the andlty on the 
part of the public for reliable infonnabon on 
matter* pertaining to personal health— ample 
justification for the continuance of tbe Col 
lege * educational program under which com- 
mnnitv health have been held m in 

aties of the United States and Canada tince 
19S0 As a part of tbe program health talk* 
were given in St Louis by speakers for the 
College to the *tadents of ten high schoo l *, 
member* of twelve dubs and a va*t InvlsOde 
audience through filty-icven radio broadcasts. 

The annual lawpital •tandarduafion cod- 
ferenct, with a four-day program presented 
many valuable discusaicrns of vital proWem* 
coDCcming administrative and profesrional 
matter* with emphasis on hoapital economic*. 
A uniquB feature was carried out on the clos- 
ing day — the presentation In two hospitals of a 
series of practical deiDOQ*trabons In hospital 
administration- A lummary of the result* of 
the conference would Indude (1) A better 
appredation of itandardiaation principle* and 
thdr practical application, (2) adearei under 
ftfnHTng of the bcMpItnl'i internal and external 
relation* (3) a further contrflmtwn to our 
knowledge of tbe appLcatkm of Uisinr** 
methods as a mean* of mee t in g present day 
economic problems. 



EDm)RtALS 


393 


A organized and adequate!) manned 
press bureau w-orked In dose co-opcrafion 
mth the local ntrwspaptrs and the groat inter 
national press associations to pro\ndc an 
adequate report of the proceedings of the 
CongncM Rccognmng the Importance of such 
a gathering and the opportunit) for the dis- 
semination of news of important advance 
meats In medical saence, out of town news- 
papers sent special rcprcscntatn’ca The result 
was that the press of the counlr) at large car 
ned each day comprehensue and rmttcn 
articles thot reflected credit upon the College 
and Its accomplishments. 

COiVF5RX\CE 0\ CUR-ABILm'' 
or CANCER 

W HEN thirt) of the eminent surpcal 
specialists of the countr) assemble 
and tell of their eases of cancer that 
have lived liv*c )'ears and more following 
treatment, the total of their successes assumes 
tt proportion that must giie renen-cd stimulus 
and conhdence to the surgeon josunoition 
for increased hope on the part of the patient 
with cancer decision to appl> for early treat 
ment when cancer is suspected, and a bnghtcr 
general outlook for the future in the cancer 
field 

The conference on the Curabdit) of Can 
cer held during the 1933 CUmcal Congress 
of the American CoU^c of Surgeons must 
perforce produce such results. Surely the 
more than thirty thousand added j'cars of 
health represented bv the reports (of their 
own eases) given by these surgeons must 
command the attcntioii of one attempting to 
appraise the value of the work of the medical 
profession This is no exaggeration, for the 
average duration of hfe in untreated cancer 
cases is usually estimated at two and one half 
years, and the four thousand three hundred 
forty four patients reported by these sur 


gcons arc known to have lived in good 
health from five to thirtv jears following 
treatment 

Some of the speakers at this conference pre 
sented good and valid reasons wh) the inter 
est of the medical profession in the advanced 
coscsofcanccrshouldbelncrcascd Ckxasional 
unexpected responses to thcrap) and the 
relief that can ^ afforded to the majont) of 
these patients b) surgical radiological, or 
medical palliative measures urgcnll) bespeak 
an active and confident attitude on the part 
of the medical profession toward the late 
cases of cancer 

^Vhlle it IS well knowTi that cancer on the 
superficial parts of the bod) os a rule is 
recognized at an earlier stage and therefore 
gives better statistical results, m a sunxy of 
the program of this mcebng the attention is 
captivated b) its indusivencss which demon 
straits the successful application of therapeu 
tic methods even to those parts of the bod) 
which are the most dilBcuIt to approach 

Another mteresting phase of this conference 
was Its forceful refutation of the alleged 
soullcssness of the modem dinlc. The intro- 
duction of accurate records, and of complete 
follow up data, which are made possible b) 
the uUUzation of sodal service workers, hra 
made it pwssible for the surgeon to mninffitn 
dose supervision of his patient and to know 
the condition of that patient over periods up 
to thirty years. 

It is hoped that one result of this conference 
will be the stimulus offered to the medical pro- 
fession to make use of the methods of dlag 
nosis and treatment which have been shown 
to be successful, and by earher and more 
effective application of these methods, to 
other cancer cases to increase mam/old the 
number of cures of this disease, 

RobektB Ga£z^on^HI 
Bowman C Cboweix. 
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ADDRESS OF WELCOME* 


EVAKTS A. GRAHAU II 

S T LOUIS ii pleated to irelcorne the CUokal 
Congres* ol the American Collect of Sur 
geoo*. We hope that thii first vfet to thh 
aty TiU prove Interwtuig and pleaiant enoiwh to 
warrant a retom. To many of oar eaatem fnimda 
the hfhriitippi River toll mark* the edge of the 
frontier as it ^ at tbe time that Lewis and Clark 
started frocn here on their famous expedtUoa to 
eipJote the Northwest Territory Ueoope how 
ever that after the week of medical acUvltka no 
one wfll fed that St Louis b still a froodtf town 
In a medical sense despite its locatko on the 
western side of the Father of Waicrs. The two 
medicmi achoofs and the many fine bo^hds feel 
that they can be Justly proud of thdr accoopUsb- 
meota. St Loub was one of the first dtie* « the 
coontrT to develop modern university medaml 
educatioQ and the standards and meth^estab> 


FACS^ St. Loots, lloaooai 

Ibbed here ha\'e scrrt d as models to man} of the 
more recent catenslve edocaliooal develi^anents 
in other parts of this conntry and to some extent 
in othercmintnes. AJthcpogh thercalizatioD of oar 
plans has not been completed — fn fact do ichme 
of edocation can eva preperiy be considered com- 
pleted — we Invite you to Join with the groop of 
xisiton from all parts of tie world Interested m 
medical cducarion who have come here to faresti- 
gate at first band what we ire attmptbg to 
acfompUsh. SL Loob Is said to be a aty sor 
rounded by the United States. It is not Eastern, 
Wettern hortbcni, or Southern. It has perhaps 
some of the attrfbotes of all sectloas of the 
CDcmtry We like to think that from the Sooth we 
have taken erver the characteristic leatnie of 
hospitality and I hope that thb good side of a 
wilJ be in e\dda>ce ihb week. 


'PrMMWb*brt(S«CMalCb^rw«rteA«M>teCU^^U*M.S(.LMji.MMn.Ckl>tw i-it, 


INTANGIBLES IN SURGERY* 

ALLEN B. tANAVEL, ILD FJLCS., Chjqmjo 


I N our commendable endeaw as an organba 
tioD to elevate the practice of surgeiT wemay 
weDpauaetocoosl^lf in oar emphasb opoo 
twhn^f training, itarvtanjtTattn ri ^ teaching 
and practice, ana study of economic factors In 
medidne, we are not ovmbadowing the Intaiwihfe 
qualities that have made surgeiy a growing acaence 
and an Increasing art. An organixm may be 
psfect anatomically but it »ds the elitdve 
spark of life to give it bemg Ideab, $eU-saaiBce, 
personal and profesrional hooesty love of the 
search for knowledge, culture judgment, common 
and imagination may not be pooderable 
but nerertheless their presence marks differeoca 
betwem technical clSderscy and grcatriew. 

In thb day of cocmoeraalbm political enua- 
nm, and Freudian compl e aes, the kleab and aa- 

•( Oa BiWta Mn tW CUed 


nlrationi of the physician and scfentiit come as a 
breath of fresh air b a musty room. The ccon- 
meraaJ world ti those who acemautate weslti 

the poDticsU deifies the narrow minded nalkc^ 
fat and the unthbking dtlsm finds hb hero b 
the banalities c/ the moving picture theater 
Medidne engro»ed b ideotific Investigation and 
Its appHcatloc to the relief d human 
reserves lU irnignb of greatness !« those wto 

satbfactJoQ b scj v ke and b the Kartn tor 
the dedve seffets that benefit mankiod. 

The American CoOegc of SoTBeons was funded 
upon the Ideal ol dabtemted service. Theptf 
mai*nt accompQshments ol the College oepeM 
opoo the measure of devotion of each feDow to 
thb principle Thb ideal b a part c£ w 
heritage, Guy de ChanBar, the lather of mrgery 

^ W a* Am0rka» OSm * *W —■ * l^OUil n H •*»» 
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said the aorgcon should bo "modest, dignified, 
gentle and mcraful, not anTtoua nor on cxtor 
Uonlst of money, rather let his rcTrards be accord 
Ing to his work, to the means of the patient to the 
quallt> of the issue and his own dlgnltj ’ Para 
celsus, two centunes bier, said that the "phj*sl 
aan shall stud) dall) and Icam from the etperi 
CDce of others He shall at all times be tem- 
perate, serious, chaste, liNdng right!} , and not a 
toaster He shall consider the neccsait> of the 
sick rather than his own, Ms art rather than his 
fee " 

The unthinking public, accepting its opinions 
ready made from the tabloid nev.'spaper. the 
smoking compartment of the Pullman, and tea 
cup go^p, presumes to judge the qualifications 
ai^ standing of the ph}’siciaiu The clcv'w car 
pentcr In surgery the fadle adaptor of diagnostic 
pnnaples, and the self-confident therapist may 
attain on ephemeral eminence but the calm, flow 
Ing and relentless stream of time leav'cs standing 
only our Pasteurs, Listers, and Hunten— our 
idealists, imbued with self-sacrifice honesty, in 
dustry, leammg and gifted with judgment and 
imaglnatioa- 'ftie men we honor go their way 
with equal happiness m daylight and darkness, 
sacrifice comfort home, and e\*cn life Itself m their 
devotion to their chosen calling ^lawUsh sen 
tunentalists bewail the labomtor} use of anlmaU 
that has saved tens of thousands of human lives 
but forget that the phj'sidan has been Just os 
willing to use his own b^} as a human test tube 
or culture medium, that Senn transplanted to his 
own bod) cancer cells to disprove their trans- 
missfbllity, that Lazear by the loss of his life 
demonstrated the cause of yellow fever and that 
Ricketts by a rimfUr sacrifice proved the source of 
typhus fever 

incorruptible honesty m soeatific mvestlga 
tlon and in our relations to patients and the com- 
munity most be the foundation of our work- No 
Burron can be truly great if he deceives himself 
or the public. He ihotild never administer treat 
ment except after painstaking study of the pa 
tient, his disease and his bo^y resistance, and 
only after he is convinced that be would accept 
the same advice for himself or his family He 
should not undertake surgical intervention unless 
be Is competent to treat not alone the specific 
condition attacked but any complications 
that may arise. Any operation perfonned at the 
request of colleagues without pasonal study and 
justification shows not only mtellectual btyttum, 
but culpable acquiescence. Those who would 
barter uicir inheritance of dismterested service 
for money or let it influence their judgment should 


not forget that Judas thirty pieces of silver 
bought onl> a potter s ficld- 

Tbe httle surgeon hastens to report bis success 
ful experiences the great surgeon Is more con 
cemed with his failures. Sims reported twelve 
failures on a single patient before he dlsco\*crcd 
the principles of the treatment of v'csicovagmal 
fistula. Fengcr was os careful to publish the fact 
that the first six patients upon whom he performed 
h>3tcrectom} died, as he was to present his great 
work on stones In the common bDe duct. Mott 
did not fear to announce a fatality from his first 
attempt to Lgate the innominate arterj These 
men had good precedent, bowcw for of the 
fort) two dmical cases reported b} IDppocrates, 
sixty per cent had a fatal termination ' I ha\’e 
written this dowm deliberately,” says Hippoc 
rales, "bcUenng it as N’aluable to karo of onsuc 
cessful eipcnmentj and to know the cause of 
failure * 

The great surgeon, in common with all sden 
lists loves to wrest from nature Jtssecrets/or the 

C ure joy of increasing knowledge. He may be ob- 
vious of Its immediate application but he is 
confident of its ultimate Mnefit to man^d 
Franklin s apt rejoinder ' what is the use of a 
bab},' to a cntic of pure saentific ia\T8Ugation 
is a complete answer to those who demand im 
mediate results from such studies. Ramsey and 
Ranleigh discoitred Invisible gases by a 
mlcrobalance that would delect a diJercncc in 
weight of one-fourtetn bllhonth of on ounce, and 
by substituting one of these for nitro^ help«i to 
prevent the ' bends ’ in caisson workers. iSalton 
made two hundred thousand obsm-ations on the 
atmosphere and m studying the composition of 
air, am\Td at the atomic theory Resting on 
Dalton s assumption, Pnestley obtained pure 
nitrous ondc and Daw discoiTred its physlo- 
logicil cllccta so beneficent in the practice of 
medicine. Insulin adrtnalm, toxins and anti 
toedns, asepsis and antisepsis, all surgical and 
medical procedures, have back of them a dim but 
glorious procession of physicians and in\’e 3 tlga 
tors who have devoted their fives to unrav^ng 
the tan^e of nature. It is to these restless spirits 
of insatia b le curiosity that medicine owes its debt, 
much more than to the facile adaptors of other 
men’s Ideas. 

The ph\iician must be industrious. He must 
submerge his life in his profession and the lives of 
his patients. Mediane is a jeoJous mistress. She 
bro^ no rivalry with business, art, or social life. 
Gross wrote his great surgery while being dnven 
about to make calls upon his patients. Ehriich 
tned SIX hundred and five chenfical combinations 
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before difiantring dvimn. The Cona leircljed 
thmigb a ton of ^tchbleode to find « few o^rtali 
oframom- The great among ai are dnren by thU 
domimiiDg pastfon and are not content to wWiper 
tbeir 'Su*c LhmiltU tsow kt thy lervant de 
part in peace, ontil tbty ha\’e aided aoioethice 
of pq m i nfD t value to the florehouae of torp^ 
knowledge. Thiiliriotwiihthcbopcofhnmeaiale 
lame but with the bmdahle desire to be 
evTQ in a coal] wav with the hr fflbn t proccadoo 
of phyndana atretcfaing bade Into dim antiquity 
who have enriched acieaicc and aerved homiuilty 
Indufliy and knowledge beget modetty nod lew 
^reat a uj gectn t could be psvtho-anahiri aa hiv 
mg a fuperioritv complex. 

A iamiharitv with the hitiory of medicine and 
cultural hteiatnrt U essential to the great aot 
gton, B lp poc ja ttt wild An important pha*c of 
the praetKE of media ne li the abtliiy to apprabe 
iti literature correctly The trite eipretcoo 
“beacon li^tt of hatory anggeiu the proper 
appBca t ioo oi medical liicraiore and hlato^ 
It should warn la of the rocks and shoals to be 
avedded Indicate the clear channrit of thought 
thicaigh which onr course mav be charted mto 
the bread ocean of umhico m ej ko^ledge where 
expemnent, advestnre huo new watm of Im 
agnatka may brisa fruitful remits. The mantle 
ce £l];Fah does not laB upon the ignarant man. 
Coltsre safeguards onr scgotlfc stodlea, brond> 
aa oar medial borixon, Twi gives Jov'oos coto* 
mankm wHh the creative minos that uve gone 
before. The surgeoa cannot be truly grent nnlea 
be loves htenture history and the ^tnnl arts 
that fthmdate, devekpp a^ enrich the Inner man. 

Narrow minderfnfai is the of^Dring of lack of 
cultore and fileraxy per sp e cti ve. Piwuctliu ex 
penmcntatkin b not bln^ rhwnrw but coos tm e 
tire h}'pothexb based iqxia knowiec^ When 
Becher iDtrodoced the theory of phlogmoa as an 
element of fire to erplafn burning oxsiation, and 
ratrfnftW. — hc retarded sciaice lot a centos It 
was theory without bealc fcoowWge- CTnforto- 
oately we stHI repeat the tame a r oc in modera 
methane. Oar carpenter gs itr tyexies, ottr iboct 
t-TT -mirtrig operstiou for gastroptoats advocated 
Trithoot phyiicdogiciJ knmidedge, and ewr aharr- 
dooed drugs iutrodoced by emptrkal rather than 
•dentific methods, axe not fax enough from the 
bexoar stooea, electzxal belts, and the mampula 
fWv^ of the quack to save os from a xneosare of 
]Qst critiirlpn. 

JodgiMOt and commoo sense are tnherent qoal- 
ftfca, bot they may be im pc uv ed by thought and 
study hot inlrequeoth we set too rendt ac 
ceptance of theoretical proceduies and advertired 


owttuma, oncratkmi advocated without ade- 
quate anai}'n of the fijTw rw axnpbcatioQs, 

and loiglcal proceduna m^tuted without due 
ctmsidcralion of the rmstance of the patient and 
the physiological result The s urg e on wbo nahei 
to Intt^oce selective “free wiedmg, ””(1101 coo- 
trol, and the “high cocQpresiioo” motor bto his 
preetke b seldnre the great leader of hb ptef esaku. 
It b true that this 01 ad vised haste more ten arbei 
from thoughtlets enthusiasm dishaaesty, 
but it docs show a lack of jodgment The cse oi 
new clinical proctdoiea should be preceded by 
physiological study their value voifin by cartful 
experimentatioo and their employmest dictated 
by jodgment and wwnnvm sense. Our sui gfc a l 
bl^way b i lre wn with discredited dtagoostk 
procedures, dacarded anssthetlcs, and m&fhys- 
Wogkal operative procedarts. We think of 
rartastheimigbaUvesaigeoQ but ooe his only 
to read lha delightful description of hb treatment 
of the compoond infected tract ore of the klar 
qub d Anrtt, to TtaSxe that be was Bidowed with 
•uperlaJive lodgment and ccu nni o n a cme . In 
thk day of nitOTis and cnltbts in xuedKliie, u 
well aa the aits, let os not forget thatcxcunaD 
sense Is the bads of all good Forgesy 
Nothing vulatas joiiignient cccireoci taat 
more the tyranny of the fi:^ Idea. Ihe 
curgcoD should not be a docmaiorraphlc tutom- 
atoo. Open-mindedness b proha^ the bardcst 
quality to nrtinrein. Several ccnlanes ago 
Bactc »^id the cauM* of human error woe undue 
regard for airthority habit, prejudice, and the 
fabe ccncefl cf knowledge anaTui«t, “It tsnrt 
error that opp os es the p r o gress ca truth. It a 
huJoknee, oUtinacy the swrit of nsotine aod 
evesything that bvors inacnon.” The filtle Bn 
geon with hb fiird ideas institutes pioced^ 
cemated by authority or haWt, cannot meet In a 
ajostructive way new or unexpected coexfitJo^ 
dotf hb ftatro-ealacAotay fer aH olcns of toe 
rtomach, uses the same anasthelic for aH cm» 
treats Jris fractares by the aune roctine methw 
always does the “Smith or “Jones” operation in 
a riven conifilloa withoot having the pBabffity « 
n£il or Jtcaglnalloo to modify it to meet the 
UhT condilJcma. AD sdence suffers from thb 

biwit. LavoWer a head had already fsDa fnm 

the fuQbtlne before Priestley acknowledged 
poi^b truth that burning was the umoe of the 
rvwymrrwd mbatance with oxygen. BmeDns 
cbinic contribution upon nitnwi oride was ^ 
{wed publkatloo by the Academy of Sd^ oe* 
cause “they did not appeort the oen chml^ 
nomenclature" of Lavoisier whkh he had dared 
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Our insUtutioas of learning loo often teach 
ftandardized courses, foster the gTC3o\-c mind and 
find It difBcalt to encourage the genius in special 
lines. Benclios, the Swedish chenust, was 
warned on his graduation da> that there wai no 
hope that he nwild do anjthing creditable since 
he had cut hi* Hebrew course*. Liebig wa* ci 
pelied from school with the itateroent tlut he wo* 
''hopelessly useless," because on explosion oc 
cunw while he waa dewting his time to some 
original ciperiment* with fulrulnic acid and John 
Hunter was the despair of his parents and teasers 
because he preferred to 8tud> nature m the ?roods 
rather than from books 

Imagination U the aualitj that raises us abo\T 
medioentj It is not the peculiar attribute of the 
educated man. The hfelanesians, before the ad 
T.’cnt of Cook^ used the fre*hl> cut and peeled 
branch of ft tree a* an intramedullar) splint In 
fractuiei. The plaster cast bad Its origin In the 
practicra of the Afncan sa\-agc To irnaginatlon 
science owes its progress Axt^dro bad no bal 
ance to wdgh his molecule no microsoc^ to see 
it, no cbemicai reaction to proNt It It was n pure 
fabrication of his brain but jusUiied b> the fact 
that it explained known facts and was the solid 
foundation for new conceptions. Mendelijeff’s 
periodic table of elements and Mosele) s \ ray 
spectroscopic prophesy and proof of ninet) two 
elenients, were imogmauve conceptions resolung 
from an almoit famtic devotion to intense in 
vestigsUon, Langmuir’s conception of the struc 
turn of the atom may one da> make real the ah 
chemist s dream of transmitting lead into gold 
The imaginatiw scientist assumes ma/estic slat 
are in comparison with those who follow meekly 
the blazed paths of Ufc. 

The history of medicme is the history of imag 
inatlon — first fuperitJuon then concepts evoK"^ 
from known firts, and finoDy experimental, 


laboralon, and clinical \erificatIon of theor) 
Pnr^ i Ugature, Lister s aoliscpsls hlonon s and 
Longs omwthcsia, are but three of the thousands 
of mflestones that mark the path of imagination 
that great ph>'slcians hai*c trod Pasteur has 
said "Without lLeor> practice is but routine 
bom of habiL Theor) alone Is able to call into 
being and develop the spirit of inimtion.'' 

The American College of Surgeons Is interested 
not alone in assuring coropeltnl care lo the sick 
but also 10 adianang the frontier* of medical 
knowledge In our intense stud) of the obvious 
and practical we should not neglect lo cmphasiK 
that unselfish Krvke personal and professional 
honeat), the urge to new truths, induslr), 
broad culture judgment and Imagination, cvwn 
more than technical cflickncj, arc the qualities 
that have given American surgeons an enviable 
position in international suigerv It « these that 
laspired McDowell V hen he did his first ovari 
otom) , Post when he first bed the femoral arter) 
for popliteal ancun-jin, and Beaumont when be 
Investigated the /unction of the stomach on 
Alexis M Martin. It is these that made Dudlev 
Mott, Brasbear, Jameson, WjTron, and Suns 
trail marker* in the furgerj of the new world It 
b these that brought fame to our Senns, Fengers, 
hluroh)**, to our Dulls, Warrens, Agntwt, that 
inwfred our Ma)-©*, CnJa and Martins, 

Technical dcxleril) in turger) b but the vehicle 
for the IranslaUan of these intangible qualiUe* 
into surgical cmlneBcc. EIusIvt though they may 
be, they alone lead lo enduring fame. 

I paraphrase for )’ou this sentence of Renan s 
' Fame u a great coquette. She will not be sought 
too paiffionaldv, but often b most responsive lo 
indluerence She escapes when she seems lo be 
caught, »bc surrender* If patient!) w^ted for, 
diowuig heridf after farewelb have been 
but Inexorable when loved too ardently " 
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FUNDAitEOTALS OF SPECIALISM* 

J BENTLEY SQUIER, ILD, F^OS^ Ntw You 


I N carlVat rtconlc<i tuatory tlie phjtksAti wo» 
nrieit, nuiddan and n>edjdae man K* 
mimjiD Int&Iigcnct advanced to hlgber Jcvela 
be wa* forced to «pUl op hia activlUea and declare 
bimself Some becaioe prieata, some charhtass, 
and otbm medical men. 

EcyPL aiileen cenluriea before the ad\-enl 
of Chriit, thii bad already happened Dot fa 
other parts of the trorld where intcUectoal 
procesaea were alcnrer in unfcddiny Jt did not 
occor ontfl many centtmei later \Vb« Herodolua 
made bli much exploited joumev be found med 
ical mei even then funber coDcentrating their 
endea'.’ot* for there was a fpedal pbvikum for 
almost every d ma se. The so caUc<lo \asp e cia lt- 
jalioo of modern medldne ori^t tbereiom be 
coaaldeTed a revtrslcm to type powcaring at 
least, a precedent lu antiquity 
The poaiinj of tbe old time" practitioner bos 
been m a de a tob^ect of much UmoitatkiQ and 
from a wjiely aenUmental anjie deaervedfy for 
esnbodjODg as be often did, the attrfbuiea of 
friend pnest and phviidaQ be held a very per 
soaal ration to ho patient and his vdituea have 
bees loodly extoUed Thepaodtyof hiaactoUbc 
Infcmnatlcm was offset by a great breadth of 
character and a wealth of human uoderstandlng. 
Tbeae quaUtics wOi ever remain the most dis- 
tingtriahlng ticna of ereatnen in any physician of 
wfaitever period. We pride omaefves opoo tbe 
prodig]cm& devtlopmcots of thecaetkal and 
applied •cteoce wmch past Wtv yeort have 
placed, but In the minds ^ many extsu a ^v« 
doobt as to bow greatlv all of these ha\-« adcM to 
the total of bum^ happiness. 

Every new step oo path of knowledge bad 
opened to oar vlikm uncharted deaerti of haman 
ignorance. If tbe goal of sciead&c progress is the 
prodoctkai of human happioeaa, we of today may 


hence for not having b^ter ntiUred tbe adcntlbc 
discoverict of this generation It behooves us 
then to atguiie the old time doctor’s homan 
understanding, kindly dispotitlon and homhle 
attitude for these are fandamentsb of our calling, 
and also In order to nectrallxe any criticism of 
otir own abortcomlngs which in years to come b 
botoid to be mode. 

It is BtHl within the ken of the older raeralkn 
when a speaalat in mecBdne waa looked upon 
askance — as If possnring mental obliquity But 

traoM b«*«« tte aUdl CM(n« tU Aw 


the passing of >*tarf has effaced that view and no* 
tpecialbauoo within h<vrif rL» as 

necessary as specJaliiatioD In every other bunch 
of science or profcaslou. In engineering there are 
chemical, ciril, electrkal, and mechanlad ea- 
glnem. In law there are those who devote 
thcmsel\TS to banking, crdl, corpocatt ot crun- 
lool law and so forth. 

For as tbe wnrid has aged, knowledge has 
Incxtased to each an extent It b now beyond 
human Intelligence for any ooe Individual to 
lenm In the ehort span of life but a part of tbe 
«3iating informatlcn cco c eroing any idence or 
professoc. To attain ptoffcIsicT ne ces ritates 
concentration upon a limited Add and any fan- 
provranest bmo^t to tiffs cod will be bcuchdal 
to alt Every ootsundlne advance In roetBane 
has resulted trom intcftti&d effort on one prob- 
kttL tbe solution to which has opesed the way to 
furtner progresa. 

It U to be regrtlted that tbe tboagbt still exists 
In the ndftdi of many that wImb a physbaa 
beettma a indaljst be at ooce lays elm to 
foperiof protdetiCT Whertaa, by Umltinj ba 
work he b but maHng a landible effort to acquire 


beettma a indabst m at ooce lays elm to 
foperiof protdetiCT Whettaa, by Umltinj bi 
work he b but maHng a landible effort to acquire 
probcienCTr 

The dlviiioo tf phyifciam into two main 
groups, ooe Interest^ In medidne the other in 
SQTgcry has given nse to ranch jsoondo 
■iwnfnfiy Thb fTouplnB has deseioped from * 
diffcrenct In Indicated metapy and not from a 
difference In medical thought. In the final anafr 
Ml, sargery b but a therapeutic lueasaro for the 
treatment of certain disraaes, tafigies, cr 
correction of defermides and so on. An expeodl' 
tore of roort tim* and effort Is required to learn 
how skfldfully to admlniater surgical therapy thM 
to admlnbter a dose of roedlcine, but to he ab« 
to determine whi^ type cf therapy should be 


The surgical remedy however, frtqocn^ 
necerilates adding injury to tbe tistoa of the 
body by wound pttxlocti^ thereby injectuga 
second luting problem. The surgeon must heal 
the p atlrn t e/ tiw srouod ai well as tbe dneoie. 
Dmmg tbe course of this wound healing many 
com^iatloQS may develop which require ertc*- 
live knowledge in order to treat th^ 

IntdligenUy Tbe patient may succaiab to tie 
dbcMc ot to complications aiiaing dfirectly cr 
Indirectly from the admlrdstration « tbe surgical 
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r«iicd> The surgeon then has to share with 
discaic the responllbnity of death while la the 
purely medical care of the sick If one remeds fafli 
others are forthcoming or if all fall the demise 
of the patient becomes an act of fate, Not so In 
surgery, for the ps\ chologj of people U such that 
in their minds the thought lingers that if another 
remed> had been u^ed or another surgeon hod 
been in charge the result might ha\‘C bw dUTcr 
ent The re\ erse of this howcicr is stimulating 
for when surgical therapi is successful in eflecUng 
a cure it bewmes more a tesllmonj to the per 
sonal acellencc of the surgeon than to the therapj 
instituted for his scn,ncc has been definite 
IndivdduaUstic and in no manner specula U\c. 

He Trill be judged absolutely upon the outcome 
of his own act and he must be in a position to 
justify it at e\’ery angle A surgeon therefore, 
should possess not onlj the technical skill properly 
to administer the surgical remedy but should be 
capable also of rccognuang the possible presence 
of coexistent pathological lesions In aiw patient 
He should be able to ciTiluaie the influence for 
or against surgical interference which added 
lesions may produce If the surgeon has to rcl> 
upon the judgment of others for this knowledge, 
he has not the proper conception of his reipon 
sfbillt) 

This Is but further endorsement of the time 
worn adage — To be a good sur^n one must 
first become a good phj'sicwia. A good surgeon 
must corabme the qualities of both Changing 
times will ne\*CT vxiiy the wisdom of this advice, 
but in the hurrj of c\cry daj life to become 
producers, many disregard it in an effort to 
make a short cut to economic succea The 
attention of such mdnnduala should be directed 
to the facts eliated by a survey of the earning 
capacity of the profession complied by the Amer 
lean Medical AwodaUon It brought out that 
the largest gross incomes are made by physicians 
who have spent ten or more years in preparation 
and the low gross incomes are among the pbysl 
ciana who ha\x had three years or leas of prepare 
tion 

The road to the attainment of excellence in any 
branch of medicme or surgery Is the same long 
route. The student In starting to follow this route 
soon finds it a maze. He becomes confused by the 
chaos existing in undergraduate medicai educa 
tion This chaos has been produced by the 
tremendous tthuw of new information which the 
past fifty years have brought to all branches of 
science Men have been intellectually unequipped 
to mfltr. proper use of it- In an attempt to keep 
abreast of the rapid strides of modem medicine, 


the faculties of medical schools ha\e added new 
requirements and subjects to the curriculum to 
»u^ an extent that It Is almost impossible for the 
student to acquire dunng his undergraduate 
course more than a smattering knowledge con- 
cerning man> of them. The Commission on 
Medici Education of the Association of American 
Medical Colleges has been trying since 1925 to 
arrive at a sensible solution of this increasJnglv 
dllBcuU problem That they will succeed U 
certain but In the meanwhile the student on his 
to licentiate In medianc plods wearily on 
*fhc ontrerowded curriculum ma>, horrev'er, be 
of use if It products In the student s mind a 
tealuation of the >’ast amount of mental exertion 
necessary to acoulre a working knowledge of the 
•dcTKe of medime For he must understand that 
he is not learning a trade and if he is to become 
learned m hia profession will have to continue to 
study until the last of his working days, 

U rs my bellci that before deading to take up 
any one spcdalty In medicine or su r gery, a recent 
graduate should be required to spend two jtars as 
an Interne in the medical service of a bospjtak If, 
during this period he can find lime to study 
psyxholog> he will nextr regret the extra effort, 
for all through bis future professional life it will 
enable bun better to undentond a patient s view 
pomt It wHl also help him more easily to estab- 
lish mental contact with a patient and thus more 
quickly gain the patient’s confidence. 

The reason for Insistance upon preliminary 
medical inlcmeship Is based upon many factors. 
An individual can never be sore that ho will be 
able to Cl into the specialty of medianc of his 
ambition He may be unable to earn a living at It 
and be forced to select another 
Only about 15 per cent of patients require the 
eervkes of spedalists and it fa wise for every 
phyiiaan to have had a preliminary hospital 
intemeship which gives broad medical training in 
order to readily adjust himself to unforeseen 
dicumstances. 

Having finished hfa medical service he fa then 
ready for surgical training If he elects general 
•urgery two more years should be spent In the 
Eencral surmcal wards followed by a surgical 
lellowshjp efat least oneyear before being allowed 
to practice surgery If he elects a surgi^ spec 
iaity he should devote at least one year to study 
m Uie general surgical wards and then two years 
in the wards of the elected specialty This 
five yean spent In hospital training and it may 
appw a lengthy apprenticeship prior to com 
menang practice, but better tn^n curtailment, 
would be to reduce the time spent m acquiring 
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the tcadetak: rcqoirgtigiti for admlsakc to tbo 
fudaTTEdoatc loedktl tchooL Actodeatofmed 
klne uxiuld be allcrrtd to conunepct the study 
St sn earlier see, so that be may itfll be tn the 
Impcwskmable yeen when hh fint contact irttb 
patlenU takes place. Place re^KCislblllty apcm 
Us iboulden early for it •ooco' makes Um able to 
meet ft. 

The mcdVnl pr ofm km are now separated into 
groopt vaiiomJy devoted to experimental re 
sean± pmtntiNT teadiing, and <-Hntr«l med- 
idae, bo^ltal sdmlniitratknL pabbe health 
service soaology etc. ifedscai se rv i c e is being 
«amiidered from a much wider an^ SoQcty is 
insisting open a more eSecth-e or^mzatkn of 
medical stt>-ice for tbepcople 14 a whole rather 
than as Indlvidoalt. 'Imt being the case, read 
mstments In medical education are unavoidable. 
Progrets has created naw tespoasibiUues wti^i 
fall not opco go%-mimmts but on these who ara 
masters of sdenlific method, the phyiLdins them 
sdvti, and must be iboukiered bv them. U lh« 
profet^on a to retsln Its aatooomv and Indepcnd- 
ence. This ntoatjon has been only racofr 
msed bv the prafesaioo even though coondanUe 
energy b being expended toward m«tlrig oppor 
tunides for extension or grtdiata tralniiu (or 
those deiinsg to enter anv ipedal rroup. urad- 
uitfi edocati^ b the question of Ute hoar and 
tmlvenities, bo^iitals, coosty medical sodetiea, 
and acadesnla of medlonje are endeavoring to 
create and meet demand foe it. 

The necewdty for a condnulty education b, of 
course not new to the Fdlows oTtUs organlntrion 
becaose sn appreoatlon of thb ne cessi ty actuated 
its formation. However with the IncreaitDg 
opportunities for gradoats tnlnfiig, a conviction 
hu arisen, both within and without the profewdoo, 
that tome mam sbonld be taken to compel 
tboae who practice as qsedalists to have had 
adequate training to warrant them in miking ate 
of soch an app^tkm. Thb was most foc^lv 
stated in the bL»nnl«] survey of ednatkm made 
by Wniard C RapUw foe the Department <rf 
the Interior of the United States Gownment fn 
iQsS and 1930. One of the cneidniiiog pgragrafdti 
J Us report on meds^ cducatkii was as foikm 
The training of fpedslbts b another phase of the 
larger problems ol training peraonnei to meet the 
fww^trul needs of the country The time will 
rrmw when the metfiosi profesclcci and the pnbtic 
aathoritlei will devbe ways and means of gnaran- 


Ttls coovictioo b not limited to ocr coratiT 
bat b world wide, and certain Earopean nidcBs 
have made definite progress toward 
ofipedalati. Altimu^bfUi have been introduced 
in scene of ocr States with a view to 
of ipedalUts, 1 believe it wIH be a sad cottunco* 
taiy 00 the profesriem if farther lictnslQf by tbs 
government becomes necessary There 
whUn this College the potendolldcs for the wfin- 
tlonol thb problem. 

Dnlvmiaia are appctdatlog that d efinite 
coorses for advanced stody in medHfM and 
forgery shoold be offered— Irading to aaprfdttn 
of spe^ knowledge sulEdent to jaitify a phy 
tidan taking such cemtses to enter the praedee of 
a incdalty Colombia CnlrcrsUy grants recoe 
nithm for acceptable work in the Hlnfal spedd 
ties by means of a degree of Master of Science. 
This d eg r e e dopes not designale to whkh speoal 
bdd of study the student has devoted Mm ar J f. 
The tequiiments tor the degree are broad in order 
to permit of flexibility tn tralnlM foe the vtriom 
^lecfcikies. The raqalrements for admlawn to 
atudy for »be degre e are evidence of padoadco 
fracn an approved medical school and the coo- 
platioQ of an Intaneship of nu las than ooe vw 
afto gradaatkm. Tbe course extends over unte 
yean In the Uedversi^ or b bo^ub recogabed 
W U at least one year of whkh must ba spent fa 
the Dnlvenitv Xntrnsh’t stody In anatomy 
embdy'oic©’ phyiiolo©- patbolo^ bocteriojogy 
and in other Selds of sdence is reqmrtd as weQ 
aa an active experience during the three year 
period of not las than eighteen months spent tn 
the rtlnWw, and diagnostic labraitnna 

of the ipedalty elerted. One university haring 
fciftlatea llrb others wfli foin fa loppfffag lunllir 
CDOTsa leading to a degree or otheew^ 

Tbe lime b pTopitloib sod opportune f oe t he 
American CUlege of Surgeons to undatake 
i>nfU>i#T great work, which will become as far 
reaching m benefr^ effect as that of standard- 
Uatlici of bosgitala. I would soggat, thoefore, 
that from the already appofatra cosiualttw co 
Graduate ■nd Under-Gradoate Tcschlng of Sw 
gory and tbe Spedaltws tbe CoQet^ Didtute a 
lo naa for of graduate medical 

tiooal problema. To this fcaum sbonld be fnrited 

FeUwi of the College who axe teaching in 
stitntkAs wbee padoatc medidne ft a wrt « 
the curriculum. Represeatatko sbonld also be 
reqwiled from the Aarociatkm rf 


TO^lkts are, in fact, competent by training and naUg t^ UniverriY je^^ 
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cniduale tralmng in rvxry citnical surgical spec 
\a\iy This iraiiSng rfiould be so coraprehenidvc 
that there could be no shado^r of doubt about a 
physician, ^ho bad been so trained, being able to 
qualify as a specialist In that branch of surgery 
In Khich he had majored- These standards of 
training haNdng been formulated, ways should be 
deiised to supply them, as well as means to have 
them made easily accessible to physicians in 
different localities- Supplying the courses of 
training should not present difficulties for on the 
roster of the Fellows of the American College of 
Surgeons are o%‘er ten thousand surgeons and 
surgical specialists and the teachers of aurmry 
and its specialties In the UnivtniUes medical 
schools, and hospitals of the United States are 
with few eiccpUons Fellows of the College 
Enlisting their aid and enthusiasm and by careful 
co-ordination similar courses technical and other 
experience could be made axTiilable m a multitude 
of centers- A merger of aU appro\*ed agenaes 
for graduate mcxhcal teaching in a labor of this 
land, would effect a correlated educational pro- 
gram and would pre\ent the occurrence of chaos 
m graduate instruction wbeh bos been such a 
source of confusion in undergraduate training 
The recent graduate from a medical school has 
a year or so of hospital intemeship but c\*eti 
then Is without deholte Ideas os to how to ht 
himself for special practice 
The CoH^ haNTUg deterramed standards of 
training for special practice and haNdnc Inspired 
maldng the acquiMtion of them accessible will be 
in a position properly to guide such on individual 
The College r^l become the supreme court for 
evaluating tie excellence of the courses given in 
all centers of graduate training and its assump- 


tion of this leadership will pro\c a most cllecti\e 
stimulus toward furthenng graduate study m 
c\w branch of medicine or surgery 
There is one step further for the College to 
tahe— the roost Important step — and that step Is 
maldng it impcrall\*c for every future member of 
the junior candidalc group to acquire this fun 
damcntal training For the sake of argument let 
us suppose that the requirements v.hich the 
College has agreed upon arc \-cr\ comparable to 
the requirements for the degree of blaster of 
Science. The Junior candidate will ha\'C K:\en 
years before becoming eligible to Fellowship In 
which to acquire the knowledge and experience 
which by intensive study the Master of Science 
must acquire m three \ cars Manv of the courses 
could be taken in dilTcrenl periods and in different 
institutions, and upon successful completion of 
any prescribed course 0 certificate would be given 
tcstilydng to the fact by the institution in which 
the course was taken WTicn the candidate has 
received ceiuficalw of successful completion of all 
training requirements then upon submission of 
the one hundred acceptable case records at pres- 
ent demanded he is cJiglbic for Fellowship 
For as m the ancient days the public forced 
the medical men to declare themselves os either 

f trlesu thaumaturge or medicine roan so in the 
uture will it become Incumbent for phvalaans to 
declare which branch of medkine they are 

r Jified by adequate Urainlng to practice with 
added obligation of supplying a guarantee 
Let us make Fellowship in the American College 
of Surgeons the guarantee to the public that a 
physician possessing such Fellowship has rtcciv ed 
the proper fundamental training and experience 
to qualify as a specialist 
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PRESENTATION OF HONORARY FELLOWS 

niANIUK H. UAariN ILD, PACXS^ 

AT the Convocalkai on Friday evening Coll^ HojpiuL Introduced by Dr G Gordon 
Hooomy FeUcnnli^ were conferred by Herd. 

the Preadent on the foaerwing eminent Ptofcaor W Goyanes C Hadnd, Spain 
Dttdngualiea Doctor of Medidne and S uigoj ' 
Su George T , enthfll Cheetle Loodoo, EngUnd Atjtbor and Fhfloxybtr, Pro/e»or of Sairwy to 
Eminent Snrgeon KnJght Commander Order of the Geaend Hoipital or lladrfd Fociute tod 
tire Bath Commander Roval Vlctoran Order Preaident of the Society of S oigery of Madrid 

Roj^ College of Snrgeona, Engbtnd Member of the National Academy of MetEdnc 

Walker Prueman 1^6-1931 Cormilllng Sor Doctor Hooorla Cansi of the UnlTeralty of 
geon and Ementiu Lecturer m Surgery King* Bordeaux. Introdoced by Dr Rudolph Matu. 


PRESENTATION OF CANDIDATES— CLASS OF 1932 

FRAKllUN H. UARTm Vl D PA.C.S. Cjqcaco 


I N brialf of the Board of Regenu of the Amerl- 
can College of Surgeo na , I have the honor to 
present for Feilorihip In the College cumU- 
data u fotkrwt 

Utdtcd Suto 

Akiki ( 

Port* Rkxr 

AastmQi i 

Covta Rk> 

Cuba t 

Earn I 

Ftnk I 

RepabUe ot PuianM r 

Tot»l fljj 

Each year as ve receive a new riaaw of candi- 
data mto Fcllovibip, I am Impreoed by the 
protige of an institutlim that can mflocDce soch a 
goodly number of buiy pncdtlotien of anrgory to 
aceh Us portala 

To the casual obaexvet these men and women 
appear as one more group that Is being enrcdled 
into our ranks. Com^cently this obaerret 
shrug* his ibouliien and reflects 'How easy F* 

\s an iUatntkm let m enumerate the follow 
Ing facts 


Theitirm4 sagafpOcadocLiforFeflowihtpco 
file January i 193} Seven hnodred and aem- 
teen o< than were already apfaoved by their State 
or Provincial Committm on Credathls 1 786 
were presented to Slate and Pt o vtacUl Ccannut 
tcesonCredentialadanngthlayear Oftbeseonly 
fill or 4| 5 per cent, were approved and tecom- 
mended lor fTTrrtnwtlnr. 01 the total recooi* 
mended for Feflowihjp before and since Januarv i 
193* (i^»8) our careful nfllng proce* dis 
admitted to Fellowahip only 633 or 41 3 per cent, 
CDfodtutiiig the candidates who are berc present 

Surely If we pay tribute where trttwte b doe we 
must poy full pertien to the magnifleent group 
which U before us this evening Veiftabfy they 
are the survival of the fittest 

They are to be conmtulated and the Cafffj* f» 
to be coogratnlated out above aD we moat 
gratulare the people who shall in the future seek 
their services. 

Ur President IpstTPOch as the o w ii d ates 
herewith presented have fulfilled all of ^ 
quirementa for tdmiaiioa and have affirmed t« 
FdWhlp Pledge cf the Amcilean College rf 
Surgeons oc authority of the Board of RcgenB« 
the CoDege I r«iri» great pleasaie In piesenong 
them for FcDowih^ 
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CASE HISTORY HONOR LIST AND TRI/E AW^VRD 

ALLEN B KANA\’EL M D FJi.C3 CmcAOO 


M edicine has nroCTCSScd through the 
careful 8tud> 01 dinkal sjTnptonia and 
imagmativ'e expentnenL Hippocrates 
os far as we know was the first to make compre 
hensi\e reports of hU clinical studies. One ma> 
todaj diagnose the pathological lesions of the 
anaent E^^ptians bj 8tud> of the reports of 
ph>’slcians recorded m the papjTi reco\*ercd from 
the tombs of the Pharaohs. Pari Potts Hunter 
Cooper Sj'Uenham, and a host of others ha\x 
cngra\-ed tbeir names m the historj of medidnc 
through the careful analjais of fi^Tuptoms and 
the adequate record of thdr clinical studies. 
SuaOER\ Gyvecolocy and Odstetiucs was 
founded with the ideal of ad\ancing the aaence 
of surger> b\ all practical means. The raemben 
of its Kitorlal Board are so hcanfl) In BjTnpathy 
with the program of the College and its demands 
that all patients should rtxel\c careful 8tud> as 
c^’idenced by adequate records that In iQjto they 
asked of the Board of Regents the pasalege of 
pitsenting an annual pnxe In the form of a life 
Fellowship in the American College of Surgeons 
for the most acceptable sot of case records pre 
sented by the candidates during the preceding 
\Tar The prise consists of five hundred dollars, 
ln\TStcd in the name of the successful candidate 
for life dues in the American College of Sorgeoni 
and U accompanied by an approprbtdy engrax-ed 
certificate of appreciation on be.tialf of the donor 
StmOEiY Gynzcolooy and Ohstctrics The 
prue winner last jrar was Dr H, H. Ogflvie, 
of San Antonio Texas. 

In seeking the prixe winner from among the 
successful candidates before you the comrolttec 
has selected 45 sets of outstanding records. An 
analysis of the selected group discloses the fact 


that the> come from cixo part of the United 
States and one from Porto Rico WTiHc New 
\ork, Boston, Chicago New Orleans and St 
Louis appear among Inc larger atics represented 
the greater proportion come from moderate sized 
or small atics throughout the country, thus 
demonstrating the widespread interest of the 
members of the College in careful ca'c studies 
and records. From this group of 45 5 sets have 
been selected os being outstanding and the au 
thors ol these records hasx been placed upon 
on honor list Ma\ I ask each honor man to rise 
os his name is read? 

Charles B Pucstow, Chicago Illinois 
Reginald M Norris Jacl^nvalle, Illinois 
Leo M Daridoff New York New \ork 
WTlUam W McGregor, Detroit Michigan 
Cl)^© ir Frtderickwn, Great Fails, Montana 

And now, ma> I announce the prize winner 
from among this group and innte him to the 
pbiform to recei\x the certificate of oppreoa 
tlon from our official journal, and the formal re- 
ceipt for life dues In the Amcfican College of 
Surgeons. 

^VDi Dr Fredcrickson please come to the pUt 
form? 

Dr FrcdetTckson, this rcCognilJoTi of \*our work 
is an expression by the CoUc« of its belief that 
scientific in\T 3 Ugation careful records, and oitl 
cal aDal>-us of case histones ele\-ate8 the standard 
of surgery and insures to patients the most effi 
dent care It is our hope that this expression of 
commendation may serve to sUmulatc others to 
emulate j-emr example advTxncc the frontiers of 
surgical knowledge, and benefit those entrusted 
to our care. I congratulate you 
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PRESENTATION OF HONORARY FELLOWS 

FBANKLIN H. MARTIN MD- FA-C^ 


AT the Convoqitkm an Friday e\tnlng 
Honorarv FcUtmiliipi were co^erred by 
the Prtiidcnt on ibe (oHowing eminent 
surreons 

w George 1-enlhal Cbextle London EogUod. 
Eminent Surgeon Knight ComnaJider Order ot 
the Bath Commander Royal Victorian Order 
Fellow Ropml Coikge of Snigeoni, England 
Walker Prlacman 1926-1931 P/mailtlng Sur 
geon and Elmeritm Lnctorw In S urg ery King! 


Ccilege HospUaL Introduced by Dr G Goidco 
Hcyd. 

Profeaior Toai Goyanei C MadriiL Spain 
Dbtlngukbcd Doctor of MetDctoe aad Wgery 
Antbor and Phflosopber, Froieaoc of S uj gtiy to 
the General Hoapltjd of hladild Founder and 
Preaident of the Society of Surgery of Madrid 
Member of the Nadontl Academy of Medlom 
Doctor Honoria Caiaa of the Dnivmity of 
Bordeaux. Introduced by Dr Rudolpli Maiaa 


PRESENTATION OF CANDID \TES--CLASS OF 1932 

PRANZUN n MAimV II D P-UTA, Odcaoo 


I N behalf of the Board of Remta of the Amerb 
can College of Surgeoiu, I save the booor to 
preaent foe FcBowihip m the College candl- 
dates aa foUawa 

Uldud Snus 6ij 

CanaiU a 

Akfka I 

IVtIc Rfca 

AvtiaBi I 

CeataRkj 1 

Cab* I 

Rocea I 

PenU I 

RepobOe of Pukua* 1 

Total 6$t 

Each year as we tecdN'e a new daa of caodi 
dates Into Feilowihip I am fan p re a t ed the 
presdge of an hudtiman that can tnfloatce sodi a 
goodly rramber of bu^ practltianers of aurgtrv to 
seek Ita portala. 

To thie caaaal obaerver thew men and women 
appear aa one more group that b being enrolled 
Into oar ranJu. Commacently thb obaerver 
ih ffiga hb ahouldera arm reflects “Hctw esayl” 
As an Dhistratlan let us enumerate the follow 
Ing facta 


There were 4 5S8 applkadoDi foe FeOowiUp on 
fib January I 1932 Screo haodred aad aeveih 
tee® of them were already apprerred by thefr State 
or Provindai Committees on Credentials 1 786 
were pres en ted to State and Proviodal ComBit 
tees 00 Credentkb during tins year Oftbeseonly 
8ti oe 4J.5 per cent, were apprerved and rccoa- 
mended lor caantmatjon. 61 the total tecoo' 
mended fca- FeDowshlp before and since January 
rgjj our careful siltlnf process has 

FeUowshlp osily 633 or 41 3 percent, 
coo 5 llhjdng the candwates who are here present, 
Sordy If we pav tribute where tribute b d aewe 
must pay full portion to the magnificent group 
whi^ Is bdore os thb evening Veritably they 
are the loryKwl of the fittest 
Tk$y art to be contratubted and the Cmtp « 
to be c ongratulated hot above all, we a aast co<^ 
mtulate the people who shall In the future ictfc 
tSidr lerricea. , 

Mr Pr«IdHit Tnasmoefa as the cwndybi o 
herewllh presented have fulfilled ^ ^ 
quireznents for sdiribslop and have affirmed t« 
FeUowihip Pledge of the Americaa College ci 
Surgecois, ca aotBority of the Board of RcgenB « 
the Cc«n^ I take great pleasare in presentlBg 
them for FdlowsUp, 
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meetings, Dr Fmnklm MatUn became so im 
pressed b) the type of clinical leaching which was 
being giv'en that it awakened m him a desire to 
place such teaching before all Amencan surgeons. 
It was the right of a chance for the many to ha\"C 
opportunity comparable to that of the fawred 
few His creation of The Clinical Congress of 
Surgeons of North America was the first step 
toward the consummation of this desire. This so- 
ciety had its first meeting In igro and recci\*cd 
the support of manj noted snrgcoas and teachers 
of surgery 

Howe\'er after the second meetmg Dr Martin 
realized that the scope of this soaetv was much 
too limited to encompass his more ambitious plans 
for impnmng Amencan lurgerj Such, doubt 
less, was his frame of mmd when on a Noyember 
daj in 1912 he boarded the 20th Century tram at 
Chicago He was on his waj to direct the third 
meeting of the Congress to be held m New \ ork. 
As the train rushed on with the passing of each 
milestone, new ideas presented thcmseU’cs and his 
ambitious plans assumed concrete form. 

Calling the tram stenographer he then and 
there dictated the ideals the rails of ambition 
and the plan or organizatioo ^r a socket) more 
comprebensiye in its aims — The American Col 
lege of Sujwns. INTien the tram pulled Into New 
York, to him the College was already a living 
thing 

Abraham Lincoln while on a train to Gettys- 
burg to honor Its hallowed ground wrote a short 
appeal for renewed consecration of the people s 
hves to the cause of freedom His inspired words 
ever remain a clanon call /or devotkm to democ 
racy 

Frankhn Martin while on a tram, in five abort 
pexagraphs had written a clanon call to American 
surgeons to consecrate their b\’es for devotion to 
surgical idealism 

On the last day of the Confess November 15, 
1912 Dr Martin presented his resolutions for the 
foundation of the American College of Surgeons 
to over two thousand men who were attendl^ the 
Clinical Congress These resolutions read — there 
was silence — the audience pondered — could so 
tmall a group of surgeons mfluence and enlist a 
sufficient number of other surgeons to carry to 
successful conclusion such an ambitious under 
taking? 

Dr John B Murp^ seconded Dr Martin s 
plan, and then Dr lidword Martin of PMa 
delphta, the president of the Congress made one 
of ms eloquent Inaaive appeals for the estahlisb- 
ment of the College but warned against any 
action which might give the impression to others 


that the contemplated project was of vain 
glorious conception 

The resolution wns passed b> mcrwhclmmg 
cadotscmetiL 

A Committee of Organization of twel\*c ivas 
appointed and the names of those men insured 
success for the College from its \-eiy beginning 
Their 1i\ts had been dn*oled to furthering sur 
gical Idealism and their intcgril> of character had 
won the full confidence of the profession as well as 
of the laity 

Tho<e appointed to the Committee of Organ! 
zation were 

Edward Martin Emmett Ruford 
John li Murphy Rudolph Matas 
Albert) Ochsner Charles II Mayo 
Frederick J Cotton George Fraerson 
Brewer 

John M T Finney \\ alter W Chipman 
George \V Crilc and Franklin IL Martin 

These names should be grax-en deep m the 
hearts of all Fellows of the College os they ore 
grax-en deep in the hearts of those who haxT been 
SO fortunate as to enjoy Ihdr friendships. 

This committee in its work of organization was 
not hampered b\ tradition Tradition was in the 
making Ten thys following ratification of the 
proposal for the establishment of the College, the 
Secretary of theStateof Illinois onKortrnbCTzs 
1912, c»tified that the College was a legally or 
g^ed corporation under the laws of that state. 
The first ConxTxation took place on the evening 
of Nox-ember 13 1913 at the Congress Hotel In 
Chicago Dr John AI T fioney was elected the 
first president of the College, 

It was an encouraging inadent at this first 
meeting to receixT greeting and wishes for success 
from the Royal College of Surgeons of England 
These were c-rtended by its president. Sir Rickman 
J Godlee. 

Honorary Fellowship In our College hax-ing 
been conferred upon him he then del^ered the 
Fellowship address. In relating the motixTs which 
actuated the formation of the Rox-al College of 
Surgeons. Sir Rickman stremed that it was an 
attempt by British surgeons of over one hundred 
years ago finally to nd themselves of any remain 
Ing taint of the Barber’s Guild of the Dark Ages 
or of the Company of Barber-Surgeons of the six 
teenth and seventeenth centunea. 

The academic atmosphere of the Royal College 
was of later development, and exmtuaUy it be- 
came the determining body for licensing British 
nngeona. The precise motives whichMMtiated 
the formation of the Royal College of Surgeons 
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irere quite dicunflir to tixae of Ibt Atnenan 
O^ilcCT bat the ftcat dadre to iropitA-e wjgeiy 
was tie oinWcioQ of both 

Nltteteen \ e*r* ha^•e puted pQf* that fifft coo 
v-ocatioo- Thet ha \-e been lull o( effort end 

mounUitg acti'Ttitt imtfl now It Is dU&calt to 
decide wmch ba\t been most prodoctn-e of result. 
"ni* resuiU obtau^ed b\ the Coou&jttee oo Ho»- 
pful bUnderdizatkm wQl pcrhy>s alw»y» ranfc 
eiDODj il5 great tthierrtoeols. Toe drciimslauce 
which brought about the formttkm of Uu* com 
nuttcc aod the dccmun to mate a forx'ey of the 
bospUalioi the coufltn are full of interest I 
will dcN ole a tew remarks to ibesr caniideratlan. 

The Founders ot the College had twt faeec aub- 
^ted to examination as to ibw torpcal capacity 
but by the time of the ae r o pd ciravocatioo over 
two tbouttnd appbcaiioos (or FeOowthrp had 
been recoNtd anil the Regents appreoated that 
etammatkm for adnussioo to Fdlowshlp mitst be 
matituted 

It was jous that before adminiaD, ench 
applicant (or FeQuwship should poaaen ao adC' 
qut^ background id suipcaJexpcnemx- Ekpally 
important tu«eier was for him to bareftmigtn 
of character tg withatand ahsohitdy es'Cty temp- 
Utxs to commercuUze his calhog, Itwaadedded 
that a lair estimate of an appbcant s rtrgtcal ex 
perteoce could be made by a carefol oqmfcMrtrtn 
of submitted case pmrds of his personal work. 

The estimation of hii character coot be Wt to 
hts bumate aasodates, and for tUs tbe CoUego 
woold haia to rely upon tbe jadg i aent of hb lot^ 
confr^rea. A Central Committee on Credetdali 
was appointed to paai opon the excenence of aub- 
mitt« rtcoida, with a local ootemlttce to paas 
upon the chaiactcr and rcneral fitu e u of any 
appbaint The examinaUcm of tbe aabrBjttcd 
records, m manv bttances repealed a wwfol lack 
of undmiandlngofKhat ceaBycocstitatedagood 
caie record, and mairv candidates reported that to 
the hnqataW with whidj th^ were coonectfid, do 
case records were even kept 

li this was the sitaatkn b many hospitals, what 
also were their lurgkal standards, what measmea 
w« bnng taken toward proper edocation of thdr 
loterDes, and diitra other questwaa must be an- 
csreted. To obtain this iafornuoon an tothaalo 
sorvtY o( tbe bospltali of th* country became 
impeaatlve 

'Ihe Regrala, hown-er belinred that acJt an 
hrresligatkin should be andcrtakeo by the Ametl* 
can Jfedlasl ^aBodatlon as it l epr es ented the 
nwfi^ pixrfeision as a whole. 

Siact iQio, tbe American Medical Associaljcm 
had beta toteiwted in dtajdJydnj medical achocdt 


and aaalyjinf the rerilta of examination of tbeir 
gradtales before state tnj»dtfi boards, and pos- 
sibly CO this account, were not bterexted fa tak 
log up another Inrestjjalion at thii liKw. Kcret 
thdess tbe Cofkge detenni&fd to nnderttke tha 
survey even though such an lorestigatiQn pre- 
soited many obstacles. 

By what meajurea could the lar sod mnficai 
boards of tbe hospitals of the cocnliy be Irdoral 
to per mi t thdr laatrtudons being investigated, 
damified, aiyl ttindajdked by tbe Aioeiican Col 
lege of Sargeons? 

What ncesoniptJoQ of a vey jpui^organlatoo 
to omaiaer that It was qoallSed to past iadgcnait 
on the eSoaxy of loititutioiis potusaisg tiadi- 
twos of exceflenct which many of them bddl To 
oxnbat this opposition, tbe no^tal aatboddes 
were infariDed that the cooton^led fniTSdn 
lions were iQsdgated bv a desoe on tbepAitof w 
CoQege to be of vabiahlA service to them to 
denxmstjate how to make th^ hospitals d bettir 
service to the patlenta, to the cxanmunity and a 
more advantagcoos workshop for thdr piofe^ 
donol stail To cmtlhie the atODdard of naika 
they should dcmuid of thdr metOcal itsfi, how 
to era! Bste such service and the standard of etUei 
their siafi should poasesn. 

As this work progmsed. those in charge were 
CQotfsoaii} bdiigcpD5ul(eiabyheadiof hospitals 
from all over the world as hem to iaocase tie 
effideocv of their institutions. 

Tedav there b acaxctlr a bo^lal la our cot»- 
by wbooe personnel laSa to be filled wiihpdicto 
have their inabtutloa fndaded in the r snlh tg 
croup of those which have been investigated- The 
mitlatkiD of this work req^rfrtd all the tact, pa 
llrnc* and perse\eraiice that the CoUe ge caw 
master The carrying oo cf the wotk to a suctc* 
fal bsue took vtari of painstaking (shot cn tae 
part of the c&ztn of lli CoCw and tbtwe asso- 
dated with them in this ipenalaadertafcbg. 

If the Aroerkan CoCeie of SurgeoeB fa the 
twenty years since its inttiTpoTalioa had 
rdished nothing else than tbe Impcoveoent wB» 

It has prodoetd in raising the staiidaid of Amm- 
<»a bosplttls Ihfa wort alone would have more 
than justified its birth. , 

Standaidiatfan d bosplula vras commeweet 
itn rinr the period when Dr JohnG Bowman WM 
<»c^ its cf&ctra. It was at this time that tV 
Begenta drafted tbe first teoUtlve «tlfiw 
Trtbihfimn jtaniud lor bospftaft. Our 
General ia commenting opoc this «Ufae m fit* 
repott delivered at tbe annaal to 

B& “Thfa doanaent has now achi^ to^ 

imticmal fame and has bear m e to bospatal Dettc 
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menl what the Sermon on the Mount Is to a great 
religion ’ 

Dr Bowman had eicrted a unlimc mflucnce on 
the College, for ha\nDg had a scholastic and not a 
medical training, he \’icwcd our problems In a 
more detached manner than could a man of mcdl 
cal mind An idealist himself he appreciated 
idealism m others and was able to expound the 
doctrine of surgical idealism with inspiring con 
\TCtion Dr Bowman was called to become Chan 
cellor of the Um\‘craitj of Pittsburgh 

The standardization of hospitals was a project 
which required considerable exixmdUurc of 
money the raising of the endowment fund to 
meet this and the other increasing expenses of 
the College was a most creditable accomplishment 
in these earlj j*eara. The Fellows at once re- 
sponded to the call for funds, and b> the time of 
tne third con\"ocation the sum of m er two hun 
drtd and fif t\ thousand dollars had been pledged 

The fund has grown jTar bj }*ear until now it 
is well o\*er one million dollari It has been well 
inN-csted and the income den\ed from it judi 
douslj expended The tuuncul sagaat) of those 
Fellows wno ha\-e guarded this and all other funds 
of the College dcscr%T5 corrunendaUon An ex 
amination of the secunties held by the College at 
this period of hnandaldeOation produces admin 
UoQ for the judgment of these men. 

This spirit of the Fellows to giN*e of their own 
without waiting for aid from philanthropical 
sources was the strongest demonstration of tbeir 
belief In this InstitutiOT A shnUar spirit was ex 
hfbited, when it became expedient to determine 
which dt>' — ui the Umted States — should be 
chosen as the permanent home for the College. 
There was much discussion and the pros and cons 
mahe a long story Finally it was dedded as such 
questions usually ore by the financial equation. 

The Fellows of the College residing in Chicago 
and their fnends raised the money purchased a 
site in Chicaw, and ga\T it to the College. A few 
years later Chicago again made the C^ege its 
debtor by presenting a buildliig a monument to 
one of America s greatest surgeons, Dr John B 
Murphy There is a pecuhany si^iificant senti 
ment m the prindpal Colley building being a 
memorial to mm for you wUl recall t^t it was 
Dr Murphy who seconded Dr Martin’s reso- 
lution for the foundation of the American College 
of Surgeons. It was to hhn Dr Martin hod first 
confid^ his ambitious project, and it was from 
him that Dr Martin hid recei\Td the most ^un- 
pathetlc cnctraragemenL 

Next year the College will meet In Chicago, 
and you Fellows will have opportunity to view Its 


borne. If you start from Wabash Aicnue and 
walk East on the north side of Eric street, you will 
pass first, the Administration Building of the Col 
lege (a gift from Chicago Fellows), then the Mur 
phy Memorial Ilall (a rift from the family and 
admirers of Dr Murphy) and last, what is to be 
the greatest gift of all— 54 East Erie Street and 
its contents — the journal of SuacER\ G'vne 
C0L0fl\ AND Odstettucs (to bc tt gift from Dr 
and Mrs. Franklin II Martin) Pause a moment 
on the comer of Rush Street and consider bow 
greatly the Journal has aided the College Before 
the College was n-er contemplated, this journal 
was already a publication of international imnor 
tance Later cairyang our propaganda it helped 
us to win respect of the surgical world for the 
ideals of the Araencan College of Surgeons. 

The journal will become tM most qelcrmlning 
gift for success The north side of Eric Street 
represents fulfillment With this thought in mind 
cross to the south side and walk back The first 
half of the block was bought by the College In 
1928— and imagination \TSualizes a future build 
to house the library and museum the second 
of the block is now under consideration for 
de^•tlopments in the future. The south side of 
Eric Street represents hopes deferred but long 
before another twenty years ha\-e elapsed these 
too will be fulfilled 

In 19:6 the College acU\iiies became sub- 
servient to medical preparedness as war clouds 
were gathering and all cJTorls were extended to bc 
in readincM if war was declared The Secretary 
General of the College was appointed our gen 
emment to be the chiurTnan of the Medical Board 
of the Council of National Defense This appoint 
ment brought gra\e responsfbiliUes to him and 
the manner in which he met them will c^T^ be a 
source of great pnde to this organization 

The Fellows responded nobly to the call for en 
listment b the Reserve Corps of the Army and 
Navy Dr Crile who was then president of the 
Collw had his Lakeside Hospital Umt mobilized 
m Philadelphia where the College met that year 
It was an object lesson ^Vhen war was dodared 
over 90 per cent of the Fellows were in uniform 
and those not in uniform were m some govern- 
mental service. However, what was true of the 
Fellows of the College was equally true of the 
whole medical profession of the United States. 
Never In history has the medical profession ever 
failed to respond to the call of duty The World 
War brought our surgeons and medical men In 
dose contact with those of our Allies. Working 
shoulder to shoulder with them under tragic or 
cumstances produced mutual re^>ect and regard. 
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Two episoda In lit hlstofy of the Coliego m»y 
bear reteUmg, e\Tn tbough mtnj of yoa nay be 
ftroiEar with thwn 

The )-e*i following Sir Rickman Godlce % visit 
to the first CotiN’ocation the Ccdlege rtcared a 
pit of a gavel from him and opoo It was In 
Bcrfbed *■ Thu maUci was de^■ised and used bj 
Lord Later and u presented to the American 
College of Sorgeons bj Sir Rickman J Codfee 
then president Roj-al College of Stojeoru Eng 
land, mmemerv of ms \-int to Chicago November 
1913 

Thk, Indeed was a graaoai gesture. Lord 
Lister was an uncle of Sir Rickman and with this 
gilt a pr kt len famfly heirloom came into the pos- 
•essKm of the College. 

The second epi^e occurred after the war 
when the surgeons of the British armies preaented 
the Great hlace with the ftdVjwlna inscription 
“From the Consulting Surtetmi « the Botbh 
Armies to the Amerkan CoUege of Sargeoiis, In 
m e m ory of mutual work and good fcBowship In 
the Great War 1914-1918 

The war o\-er the tctaiiUes of the College grew 

S ee. The acquifuw of the CoUege Ubeaiy and 
enabUshaest of a Departtnest of litaaxy 
Research and the ter>xc wkreh that department 
has rtadered to the fellows of the CoUege Is an 
engrossiog tile. 

In an attempt to riiirw^i ihe 

Coliege in 1919 arranged foe sectional meetings so 
that smaller groups m the Fellows could dlamss 
questions and recei\-e Instrortkitu from wdl 
known leaders in smgei y 
These mt<tfaigs mchided one eveninc 

set apart when the laity were imdled to atteniL 
They would be addicned bv local profemional 
men and officers of the Ccdlege. The Kubjects 
sented were medical ones of popular Interest The 
lay mbhe were to be adi^tted to profeakmal 
coofidaice, OppodllcmtothislDnovatiOobycKire 
conservative Fdlows was acute bowwver os It has 
nret heen the policy of the College properly to in- 
struct the pubBc m medical matte^ the loncrva 
don aoccceded. Toda> these aectio^ meettn^ 
are amoeig the mmt tsTored of the Crdlegc actm- 
tics. We have taken the public into our ccctfi- 
dence and bv so doing hav-e eiined theirs. Thia 
we must nevm lose. Inc bellti of the Ccdlege that 
the public ihoold be kept informed cuomniDg 
advances is only a reflection of the present 
world point of view Med I, doe has long rfnee 
ceased to be a mystery m the minds of educated 
peocie. It is our doty to them to bdp make 
meojcaJ truths understandable, to keep t hem 
fnan >». 4 ng doped by false statements of inipo«l- 


ble cures and In eimv way frtdicaic that the Col- 
lege was formed for thdr Interest as wvil as for the 
profesdon. 

The Department of Clhucal Research has a 
panded its work until now it requires two Boards 
and five Committees to take care of it 

The Board on Indtatrial Medidne and Tran 
made Surgery has alreadv accomplished much. 
Induftiial medkuie b passmg throuzh deep wa 
ters with the problem of co m peDsaUon praedet 

D this Board can exert its mflueax toward a 
solotkio the CoUege will have performed another 
great public sen-ice. Compensation practice u 
mbcrtnlly different from regular praetke. The 
relatkc cd the physidan to the patient U not a 
natural ana I sh^l not go into the maOT db- 
agrteahle features. Competmtion pradn In 
many Icnalttici has falla into such bad favor that 
many phyudans do not, as a general rule desire 
to uoacrtaic It, thus produdM a tendency for 
coDcentradon Into the hands of ue un s aupul oos. 
One way b which the situation might be cur 
retted would be to take thb type of practice cot 
of the hands of bdlrldaals aid pUm It b the 
dlbka of the reputable hospitals of the country I 
am aware, that there are ob)ectloQS to ti:ds but 
the point recufring meat b edvoatiog 

the eatahUsameiit ci bdustrlal clblcs b oer 
lepntaUe hospitals U that such a step could b 00 
wbe be bterpaeted aa lurther lng State m edi a n e. 
Those dinks would ha\-e to be espedalJy Mgan- 
Ited to handle todmtrial acddenti. Their ex 
penses would be psdd for by bsmanct companies. 
Bdng paid dinks they would provide part time 
ptSuons for a great number of young surgeccs. 
Oi this way compensatloc pnmtice wedd be 
widely dabiml^ among youi^ medical »« of 
blrtcaBber b additim, theae clinics wotdd pro- 
vide a tremendous amount of materlij for sUtB- 
ikal and rescsich poipoaei. Compar®th< 
methods of treatment couW be followed InteOl' 
gently and results itatisllally analj-nd so tb^ 
modi might be learned aa to bow to obtain the 
best results at the lowest cost b the sborteit pos- 
tlbktime. This is a putkoUily good moment to 
toterest hospitals to tHi profect. ^bnr ^ 
fioanckDv embonasasL and todostrisl clmi a 
would be a sure source of considerable revenot 1 
have talked at some length about tUi sublertbe- 
cans* fa many of the Isi^ dtics the alwsm haiv 
approached a racketeering stage. 

I would lime permitted seguotot ycu 
who tonight art betog admitted to FeDowi^ 
with in the faterests wWfa thv CoUege has under 

taken, but the few r have men tioned may 

tome idea of the scope of Its many actinbes. 
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I would, time permitted, pay pcraonal tribute 
to each one of the officer* and rerata, who in the 
j’cars gone by ba\"e sacrificed thm time and m\’en 
of thcmselv’cs to further the interest of the 
College 

Often while rcflecUng on the College, the 
thought has come to me, that with Finney of 
Baltimore, Crfle of Clc\'dand, the Mayos of 
Rochester Armstrong and Chipman of ilontreal 
Martin and Dea\*er of Philadelphia Cushing of 
Boston Ochsner and Kana\‘el of Chicago hfatos 
and Miller of New Orleans, Brewer and Stewart 
of New York and Ireland of Washington to help 
him ma>beDr Martin did not ha\'c so difficult 
a task in directing the College to its present cn 
viable position. 

It has been ne\*erthelcss an unselfish scr.'fce on 
the part of each and when his term of office ex 
pired has continued working e\cn more asaid 
uouslj for the good of the College \\licn I saj 
good of the College it presimposcs good for hu 
manlty and good for each Fellow of the College. 

Dui^ its short life the saentific contributions 
of manj of the FeUowa of the American College of 


Surgeons have helped to bring world recognition 
to American surgerj 

It has been a wonderful experience to ha\’c liv’cd 
and worked during this Renaissance of Surgery, 
but sdcntific advance Is an endless adventure. It 
U not for us to be satisfied with what has been 
accomplished but to look bc>'ond. 

The College with man> of its ambitions already 
realised has as >"61 but indented the surface of 
opporlunlt) 

This child of Franklm Martin s imagination 
and foresight will be of age in another year The 
child has bad many watching its growth and many 
guiding its j-outhml steps and wu, new Fellow*, 
will ha\‘e to assume the guardianship of its nd 
\Tinang >Taix», \ou bring new faces new Ideas, 
and new cnerg> to us, and to >ou — we give our 
faith. 

Remember alwaj-*, that the American College 
of Surgeons has ne\’tr an axe to grind savT one 
and that must c\trr be kept, groi^ to a Toledo 
edge to blaxc the iraB through the dark wilder 
n«s of sophistry mlo the sunlight of sdcntufic 
truth. 
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NEW VIEWPOINTS IN PKYSICS* 

ROBERT A UJILITAN P».D Ciijn7«n< 


T he pa»t twenty yem have been tlie ma*t 
tfid tM nwAt extrumUoasy in 
tlie hUtoy of adtnct m briiielii|» to li^l 
new pbejjomeftfl cocopleteiy unpremctaHe from 
tKa cmpla rilpdiy mfchankal cncjceptwar* of the 
nineteenth century and they have tio^i the 
pbycott a lesun ol modetty open mloJednne 
and relucUao; to extend ht* ffcneraliiatioii* b«- 
yond the range of hi» eroerimental verfficatiotia, 
nich ax behax not had In tne pxxt and cuch as some 
oUier brancbex oi knowledire atlii UA It U, 
therefore, useful for the otc^ sciences and for 
the puhhc to follow as wdl as they can the new 
experimental findin« b phyxicx so that they may 
avoid better than they now <lo and better than 
the phy«Kixt baa daae to the past dofmttJu 
artertnmoj witAeui knateiedsf whether It be In 
•oCDce pbUoaophy acook^ poUtks, or theoi- 
ogy I am therefore, passing In r^id reMew 
tonight first the g r o w t h of our ideas about the 
atoiw nature of outcer which led to the geaeral 
acceptance wiiiun our century of the kineik and 
atoti^ theories in ail branches of what we called 
the ph>wks of i&atie; 

I am then paadng in review the growth of our 
ideas from iteo aj) down In that other hall of 
fdiyeicB which we call the nhysks of the ether 
until by the begntung of this century the wave 
theory of radiation ^ all sc>rta, from wfreJess 
wares to co«nk: waves, became g enet a lly ac 
cepted Everytlung wori^ wdl so long as these 
two Seidx were kept separate, but within the past 
two decades they hare rrvxjjted cnmptlrtely 
against such separatfoa. We have gotse am onto 
new hridi of experimental itodies, in wblch we 
deid not with large scale idumoenena but with 
Bolated ekmentary processes t h e m se lves, and In 


these dementaiy procesoea, in which, /» eiaJBple 

o« ringie dectren U acted upon by Itot wavti, 
or \ raja, or gamma rays, we have found tial 
ether warn — which represest la our anal^ 
contlauoat processes — act not like wave* but 
like pnrticlei. Also within the pest 5 jw*, wc 
have found experimentaJiy that streams ot per 
tides, whether they be dectroa or alcm*, 
exhibit an the wave pnmertfcs whfch we have 
hcrctofora attributed omy to radiatk« phe- 
Domena- In other words, the jAysidst hax oeen 
obliged (o find sane way to rccoocBe sMerently 
conlnwiiciary behaviors. Personally J see ao 
wav out of the dilemma except to assome that, 
at Dottcan, the world of physical experiroentatke 
ooosista of partkks, and to try to ^ wave pn^ 
ertles, whether 0/ atoms, eiectroos, or f&oloox, 
out of statistical behavior of great svanos of these 
different sorts of porttcles. 

Efforts are no* being made with some nacce**. 
by iheoreliaLl phyrfciiti to derive such wave 
properties out a the statlstJcsl behavioc of par 
tides, though otter theorists prefer to reverse the 

process jujd to cciQsider the wave properties *1 ite 

mar© hiadimentah At any rate, the wholfy oa- 
expeeled dacovery that experimentally at kaxt 
all Interference phenonjesia can b« obtained fiw 
stnams oJ fiying psrtkies represents ok d ti* 
most amssing devdopeoenU In the whole hiiW 
of sckocc a^ ibouW teach phyiJcala 
mankind the teison of the danger of ext eno^ 
OUT gcocralisations beycod the range of 
roen^ verification- kfedern physics his been 
Um&t by Its ndstakes to agree with the poet 
Shuetpeare that there are more thina in Heav« 
■ml earth thm have been dreamea of in oar 
pfaQosophiea, 
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OPHTHALMOLOGY, OTOLARYNGOLOGY 


SECTION 0\ OPHTIIALMOLOG\ 


T his sccUon met in the ballroom of the Slat 
Jer Hold on the earning; of Tuesda} October 
i8 with CaH llarck M I) St Louis prrsidinR 
Two papers abatracU of which follow were pre 
seated and will be published elsewhere 

raGinrA^s avd byway* is onrmAuioLOGY 
Hass Barxan M D San hraoa*co There arc 
anambetof intcresUnRlilenin artistic SDdm>lho- 
logical fields of knowledge into which one can dip 
acd find the evt of interest with often a deep tpecu 
lative \ilue m arousing one s mental processes The 
e>t in art has been handled dlffereoUv b\ different 
Inters of different centuries the c>e in sutue* 
s been rtpresented as a bbnk or as composed of 
jewels the e>e In mjthologv has been given certain 
valaes. as (or instance the os-eved Juno or gras 
eyed Athene Dcscriptioas of the e>e» of fsmous 
men are found in IffuUrch i Ltvs The eje disease* 
of famous men wch u Goethe Wagner Ctr{>l« 
ilflton Lincoln and others h*\e been fuU> dc 
scribed by our ^mericao author Gould and In 
ferexteet ha\x been drawn as to their relationship 
to the general individual and hU work The mper 
stition* concenung the e\ e are many the cvfl eye — 
the origin of the pennies on a dead min s e>T» and 
the representation of a witch mth croi* eyes The 
whole field of ophthslmology contains no more In 
tercating subject o! literary research than mention 
of the eye as on organ eiprcssbg love, hate de 
spalr tragedy conning and other emotions as often 
represented m Shakespeare and the Bible In gen 


era! the oblect of this paper has been to Indicate 
mans intercslfng allusions io the eve In hterature 
art and superstition 

aLVSOFS IS OCULAB RCFR-XCnOS 

Edward Jacvsos, M D Denier Colorado Dc 
iTlopmeoi of the rctractlix media of the e\e is well 
surted In the firtl month of fetal life and the lens 
continue* to grow until old age, ChaoRCS m refrac 
tioD occur at an> age and are most common in 
childhood and after middle life \t birth almost all 
c>e» show hx-pCTopia which diminlihe* with the 
norma! growth of the c>ebalL M>‘opia appear* dur 
Ing school life and max Increase unless controlled 
b> correcting glasses. \ftigTaattfrn may change at 
*n> age and does In almost all exes in later life 
from changes in the crjsLalhne lens whether these 
cause cauract or not 

Uoccrrrtted errors of refractfoo arc the most com 
mooaDdKriouihandicsp for the higher oca^Uons 
sod popular amufemeDts of dvCued life Tnej are 
recogubed b> the sjToptoni* thex aoie which can 
only be understood and met b> those who haxe Use 
full medidl edneatioo. The decrease of accommoda 
lion after middle life, make* iLght changes of focus 
more important and annoj’ing and changes of 
astigmatism are very often overlooked. The time of 
life when testing for glasses fa often left to the op- 
tlcian is the lime that the most careful and exact 
meaturemtot of the focus of the eye U of special 
importance and when It ri\e* important informs 
lion about the existence of degeneratKe change* in 
the eye or other ports of the body 


SECTION ON OTOLARYNGOLOGY 


AT the tnecUng of this secticm m the ballroom 
i \ of the Static- Hotel on the evening of Thars- 
October ao Mai A. Goldstein, M D , St* 
Looia, presided. The following paper* were pre 
sented HIitoiyandDevriopmentof tbeOpera 
tive Treatment of Faaal Palsy by Arthur B 


Dud M D New York. This paper la published 
with Ulustration* in thl* isiuc. A. second paper 
on SuppuraUon of the Petrous Apei in Relation 
•hip to Menin^tis wasrcadbyWdlaP Eagleton. 
M D , Newark, New Jersey a^ i* to be published 
elsewhere. 



SYMPOSIUM CANCER IS CURABLE 


THE CURABILITY OF CANCER 

FRANCLIN a. UAATm It D WJLCS^ Qocaoo 


M A\ I at£ briefly the ob)ecUva that irere 
in roy mind when thu nrmporium on the 
Curability of Cancer'^ wai orBanued. 
Through the rtpoTli of caoew card that wBl fol 
low it fa m} hope 

I To impres* upon the practitloiicri of iden 
tifle mediane, and indirectly upon the pubifc the 
fact that carcinoma ti curahle by the use of well 
known and ettabfabed metbodi of treatmesL 
I To point out in a con\’inang manner that If 
all caic* of cancer could be dlagnoaed early and 
treated promptly m their fnapwiicy the annual 
death rate from the dnetae, now recorded ai 
150,000 m the United Stata and Canada would 
be reduced bn at least 31 per cent, or pet 
year Eves if only onecL^ of the cancer cm 
could be diaenoaed early and propetly treated, 
the death rate would be redocm by isiooo per 
year 

3 To bring together the group of dfatinguUhed 
clmidans here pcea en t— an crtrrwbdmfng author 
Ity — to pr e aeo t definite atateroenti of the fmpeea- 
aivt number o{ cases of cancer that have actnally 
been c ur ed. This preponderance of evidence, to 
convindng as an ob}^ lesaon, will impel ever 
increasing numben of the people to demand b 
dlitieS) t&oush tdeatife doct^ for annual or 
aemi.aimuil mmlnsfinrn^ to that not only can- 
cer. but any and all dfaeasea may be dbeovered in 
their Indpiency when they are amenable to 
treatment. 

4, To get the nmrimnm of ethical publicity of 
the reports. This will famish convincing evl- 
dencfi to our hospitals, our local medical ao«tiea, 
and our already established clinics, and encourage 
them to famish facilities whereby every phyridan 
who fa practicing sdentlhc mwidDe will have 
avalLable the necesaary equipenent and trained 
aids to insure the comptehensiTe examination of 
hfapatlmti. 

5. To coovliice the profeafen and the public 
that even thou^ cancer it abeady apparently in 
a later stage of Its de v elu p c nf nt, if it fa eobjectod 
to proper treatment, its pioy ess may often be 
stayed and the dfaet* not Imreqoentfy cured to 


make these facts to obvious that a general policy 
wQl be established to treat ^tematically eve ry 
case of cancer In whatever stage of advance not 
only because of the Immediate or remote poal- 
bility of a cure but because palliatiTe meatqres 
would bnng great eocnarageroent and relief of 
ditlrctsmg symptoms. 

6. To estoblfah a ouhTnal policy among pbyw- 
dont and surgeons of rcportiiig cancer cures 
rather to present the mvofard comparative 
statitlics that dwell porticalaily on the cases not 
cured. 

If we here present accomphah the foil honani- 
taiian purposes for which this STtoposiam was 
omjaited, the dfacouraging piychosa that now 
OBts la the miTyfa of the praesiac as well as the 
public whl be A coosciousMta that 

Msosr u cvaii 4 wHl be established in the mfods of 
all fear will be dtip laced by a spirit of bonni- 
ness and every rictlm of cancer or suspectea esa- 
cer will present himself for early (fiapww and 
treatment. 
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CANCER RELIEF 

U ALTER C ALVAREZ, MJ>^ RoanoTt* JIuofESOiA 


I HOPE j’ou will be patient with me os I do 
what I can to pinch nit for a great man lam 
keenly mtercsted m thl« program today be 
cause I feel the need for it In spite of the great 
eflortfl that ha\T been made to bring patients 
with carcinoma to the surgeon or the radio* 
therapist as early as possible, thousands of these 
people are still waiting months or years before 
they present thcmlel^'es There are sei’eral causes 
for rhls dilatonness and some are beyond our con 
trol but one at least we must atr^\•c harder to 
remove and this is the hopeless apathetic, or un- 
interested attitude of some of the ph>'Biaans who 
first sec the patients. Some of these doctors seem 
actuaUj to be doubtful if cancer is ei'er cured 
So many of you are going to tdl us of the splen- 
did results that can be obtxuned In many cases of 
cancer that I am not goir^to say a word about 
this phase of the subject The only point I would 
like to moke is that more edort must be made to 
reach the ^eiul praedtiooer with bnef sum 
mari e* of what can be done In the way of curing 
cancer in the several parts of the body For in 
stance we must admit that cancer of the oesc^ha 
gus is hopeless but, when taken early, cancer of 
the breast or colon or ceiwu is onjihiog but hope 
leas. In the past too much of this Information mis 
been published in special journals which arc never 
seen by the general pracUdoner 
Thephyaidan must be taught also, that even 
when, m a given case the disease looks mcumble 
there Is always a gambler’s chance that with re 
moral of the main growth health will return and 
metastatic growths will He dormant for several 
years. A 5 year cure is wonderful but so also is a 
2 yeax or a 3 year cure. 

Finally, the profession must be encouraged to 
take better care of the forgotten man the patient 
with inoperable cardnoma. Most of us ph3^dan3 
hate to see these poor people. We f^ uocom 
fortable when talking to a mjtn who has just been 
condemned to death we hate to see the suffenng 
m the faces of his relativci we don t know what 
to do with him and as a result too often we say 
as little as possible we urge him to go home, and 
we abandon him to the rapiadoasneas of the quack 
who lies waiting for him around the comer 
This IS not n^t we must not shirk our reipon 
sibillties In this way, and besides, In most cases 
there is much that we can do to add to the comfort 
of these patients. Often it pays to remove or 


dean up the main growth We may perhaps 
short-arciilt on obstructing tumor in stomach or 
colon and thus many months of good health 

We can often clan up foul discharges and some 
times we can stop fiendish pain ulth a dose of 
roentgen rays. Oaasiooally to our astonishment. 
Irradiation will e\-cn work a cure when none was 
ctpcclcd. 

\Vc can do mneh to keep up the morale of the 
patient and his family, it is terrible to haw to sit 
by idl\ and watch a loNxd one die and the kind 
Meat tfung we can do for many of these families is 
to keep them busy doing something if we don t 
they arc almost certam to fall mto the hands of 
quacks and scoundrels. 

Too often we do not m-en make a fight to see 
that the patient has enough morphine to relieve 
his pain and wc do not always see to It that he 
has harmless sedatives so that he can sleq) at 
ntfbt (\Ve now baNT the new drug DDaudld 
wWch can be taken by mouth it reeves pain 
much as morphine does, and it probably a not 
habit forming) 

In some cases we can raise the patient s resist 
ance to the ^wth of the cardnoma with the help 
of a richer diet, injections of foreign protein, and 
transfusions of blood There is no question that 
some persons ha\T an enormous hereditary resist 
once to the development of cancer, and this re- 
sistance should be conseived. 

In some cases it is worth while to try iniections 
of lead, and I am hopeful that something will come 
of the cipenments in which the whole body is be 
Inp irradiated over a period of time. I would be 
willing to let a patient try anything that is not 
definitely injunous. 

Unfortunately many physicians will hesitate to 
treat incurable cancer with any de gr ee of hope 
and optimism for fear of b»*ing criticiied by thdr 
colleagues. They will fear the accusation that 
they are treating the Mtient merely for the money 
that 15 to be made. This fear of blame would be 
largety removed if a great medical organization 
like this College were to approve officMy of and 
advocate more palliative treatment 

It is reported In an anaent manuaenpt that 
Chnst once on the Sabbath day saw a mwn work 
Ing bard to shore up the foundations of a poor 
widow’s house being undermined by a swollen 
stream He said to him, Man if thou knowest 
what thou art domg blessed art thou, but if thou 
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fcnowtst not whit thou »rt doing cuned »rt 
UmwI If yrt physkauu can bring twrarfro to 
bdp tiese po<r t*tJeoU becauae at (rar pUf 
tbem oiu Itoinf* coo*«3itkm to OUT worit, 
I am tore wo wiH be bloaed. 

Jn taxK cam of courae ibe wise and klndlv 
ptnfctan will advl*e against cottly troatmeoU tt 
be tWnki that they are qtritt bopelw and U the 


patleot li » poor that be moat to leave every 
l ^ng to bis wile aud ciuldrni. 

Let os then go lofward wr th a deaiti 

af the type of case In which w* moat ^ 

cure cancer uwcH as with a sreatcr ferih^ 
rttponsfbOlty toward the many i»or 
irhiMn we DOW tom away »1th bamy a wwd 
id«ce. 
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IS CANCER CURABLE? 

J M ^AiriUTUGirr MD F^CS Sciajctoh rcJOKTiX^AXn 


I T IS the eipenencc of c\*crjone whose Jot has 
led them to special Interest In cancer 8urgcr> 
frequently to be asked Do j’ou e\Tr cure a 
cancer? ’ Man\ times the question comes from 
those who should know better 
Other papers m this group will deal with results 
m large senes of cases. This paper will not con 
slder slatisucs or percentage results but wHI re- 
late in bnef a few cases which gi\c somewhat 
sUTkmg proof that we do cure cancer 

THE URE-VST 

I ^Ilu C G wai apenited oq at tbe aite of 6f on 
October 13 190^. Her tumor bod been noticed 6 j-cara be 
(ore. It was lam Tbe tnlcroKopk ezamloatloQ vaa urn 
qwthmable aod It tbenred (oidtiatiao q( pectoralU ma)ot 
muade (Iben. Thli *aa the writer a aetond breojt opera 
doD aod It was oot ooe to be prertid of ThU old bdj waa 
carefolljr followed She renvained well and active. The 
pbotoerapb tbowi ber in \uf»t, c9)S,attbeaeeo(85ttIll 
In tbe active direction of ber farm In January 1930 sbe 
wu found dead In bed at the age of 87 yean aod 3 
Eooetba after operaiicn. Sbe had been exaimtwd a few 
mootbs before and found apparently cucer free and with 
no tpedil complaints (Hg. 1) 
a. A doctors motber aged 49. waj operated oo 00 
Janoaty so, 1910. She had bad her tumor for 1 year Tbe 
ndcrotoopic aaminaUoo was tmc(i3eetiotiable and tbe 
axQIaTy j^nds were involved. Tbb lady at this wrlUag b 
In good he&Ilb, aged 71 aod cancer free ai yean ana q 
months later 

j. Aootber patient Is weD and cancer free at the age of 
66 years so yean after operatiotL 

uziANOlUTA wrm uetastases 

(than which few things are more malignant) 

I S. S Operated on August as 190S aged j6 Four 
months before he had ootkxd a bla^ tumor over tbe right 
scapola. Two months later he noticed a maM In tbe axQln. 
Wl thtn the next few metastatic tnmon were re- 

move d from the left ahouidcr and the opposite arilla- lie 
had four operations In all the last Tanuair 6 1906. Ml 
croacoplc examination unquestionable. Thn man b uodcr 
dose observation and b wtm and cancer free at thb writing 
17 yean and a months after the hnt operation. 

J H.L.,wasopeTmedoQonJanuary7 1913 Hehada 
rough plgn^tcd mole on the rf^t arm which a few months 
before metastaslxed to the glands in the neck. Tbe mole 
and the ^ands were removed. Tbe miaroacrak examlna 
tkm was oDqaeitkmable. Tbb man b noder dose obaerva 
Uoo. Last examined Toly 1931. at which time be was well 
cancer free, and woAlng regularly In the cool ij 

yean and 6 months alter opentioiL 

3 Mrs. A. C operated on on August 13, 191s aged 6a 
Sbe h«H a melanotic under tbe r^bt thtmb Six 
months previously it metastaslxed to the right Am- 

putatioQ of tbe thumb and removal of a masa tbe of a 

h««.4TaTl from the arlUx Thb patient kept undtf dose 


observation and remained cancer free and did bard farm 
work in tbe fields Sbe died suddenly of spoploy aged 77 
ig jrears after opention. 

THE UP 

I Fill operated on on April ai 1904 aged 45 ran 
(or rancer of the Up. Section was niiqueslionabie Twirt 
within the next few months tbe Involved gUndi were re- 
moved from the neck She was kepi under close e>bseTTa 
tion and retrained well and cancer free Sbe was kUied in 
an accident 33 jears and 6 months after operatfoo aged 58 

THE UTERUS 

1 Mrs.M U agedaqrars. Treated br radlom July t 
iQto. She was in a very (list res slog stage of ctnacia lira and 

racherfs Tbe entire vaginal vault was filled vdth a loree 
cauUAower llkt mas* and a mass could Ic fell above the 
puhev “as Wg as a gtapcfnilL \\'hy 1 treated bo with 
rodhim I do not know It was in my early experience with 
radram and I knew no better She was discharged a few 
bter ililJ in very poor condition and her death 
within a few weeks seemed certalit. For several monlhi do 
notice whatever was taken of fonowmp lettm sad finally 
a medical friend In her town was r«it>e»ted to vfdt 
family "to get for oor record the date of death. lie re- 
plied, "not dead I found her In tbe >'ard banging op tbe 
vwhlag ” Thb wocaan has remained weQ and la years 
after Ueatmest in Jul> 103a she was examined and HMmd 
cancer free. She was well nouritbtd and the 
bard work of a foreign woman tbe wife of a reiset 

These ca*ej 5urcl> dclennlnelbe q c. d. to the 
claim that we do care cnoccr Furthermore, these 
cases represeot the work of 20 sometimes nearly 
30, j'ears ago Hundreds of other lurgeons w e r e 
curing cancer at this time and long before as a 
•mall army of patients can attest. 



Fig I klba C G taten on her farm at the age cd 8s 

yean, 14 yeaa after operation for breast cancer 
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Ofn^hopefdvilQeBimUtiielicttUttlnce Mwty targWM-wbowmprohidngpm^ 
the patient* of » yean ago w«e operated <sa am b the &m decade ol thJj catarr ut *tiD 
^thnialfUJStjyha»ptatl7*dvftBi»ibit*otm wottios Yastly bcreajed expcriace tad 
firid and more Irnportant ttfll, tbert hai been tkOl YcRmger men moch better trSied Ibaa the 
added the gitat advantage of radbm Improved eidti men •whai iter bqjan are coostanUr eoto 
roentgen ledmlqtte and eqtdpincnt, and the log the IbU and with the pbyifcal tidi }a»t noted 
ekctro-knile. In some caae* radntkm alone bai the nomber o( permanent com fa the premt 
become more eHEdeiit than forgery Innuftcaaea decade wHl be many time* greats than Uw 
It a an IndispensaUe adjnnct- period ol to yean ago 


END RESULTS OF RADIUil THERAPY IN 475 CASES OF CERVICAL 
CANCER 

FLOVD E.KG:NE,UJ),FA« rmiA&tiJtiu 

F ROil 1913 to July 1936 473 case* of it-iS pet cent. Ninety two case* are diallVd ai 
caranoma of the cer\TC were treated with bdoogtaf to Stem I and U, TWrtv of the*, or 
radlom b the John 0 dark Clinic of the 60 per cenC mowed 00 evidence of disease 5 
Hospital of the Um\ aaitv of Pernttytraoii. More ytan or more alter treatment wat pvna. The 
thanfour>£ithscj ihepatkoUpresented advanced Ufaoca wm meat extensfve fa o{theie,aaI* 
malignancT and in only about is per cent could \'age d $ ytan c« more was obfained fa 43 * 
the leiMn w cUomed a* beicogfag to Stage L it i) per cent 
Dtniog the period covering w eariy nan of Is the cf pabents wboae were rUtdfied 
this report, the routine treatment cormited of aaStaRi eftberradfamaboeorcasteTyaaipefa* 
3;^ Ttuhlgnm boon of radbm fateied by 1 Uoo pra mhuxa wa* toed with a cxcre rate of 
mdliiDeter m dh-er or s mHUmeten of brass nod a 39.63 pa: cent the best retolts fcflowed esnterr 
D^dmeten of toft mlto tubing, wnh repetideo amputation and irTedutiocL, for fa 34 pe d^ 
of the hradiatiMi at the end of 6 we^s. Daring tbu* treated ifL or 5».94 per cent, were £«» fro® 
the biter veats the second appllcatbo was evidtott of maUgnancy mote than 5 ytan afw 
omitted, re radfatkm hi»tng employed only when (he initial trcatmmt 

meience of condti^ growth was lound. Deep Spedmesa from iMpatierits have beenmded 
X-jay therapy st^iplemenied tadluin In only 5 acc^int to the dawfaation of Uartiloe TV 
patioit*. Tte resoltJ ahow that re radiation was itriklng leatort of thi* aoalysli b the low cttnnl- 
of palliative value but it (M not Increase the per Itr rate (13^35 per cent) fa the spiotfle cd l^type 
centage of oltlmate care*. whfch b r ecognised a* bedng hlgWr radfaaeBjl^ 

Lompkte foUow-rq) data are avaHahle In over The b«t rtsolla, *6.66 per cent, were ebtafaed fa 
89 per cent of the entire aerie* and patknti not the tranritioiia] cell group. In the adcnocaidso- 
traixii ate dnseified a* dead hotti cancer beveul) mau ami the epidenooid type*, the rewlt* i« 
three padent* wme free from any erWencB of practically the same {i 7 ~ 8 S po" emO 
maligDWy 5 year* or more after tbs Initial treat wwm, therefoee, from these findfaw that piofW^ 
ment which represents a loiai selvage of 15 14 s*r tfcslly grading according to cdl type b not a 
cent In Justice to radium treatment, however. It much paacticaf vaJoe, 

be statfid during the earto year* in- Dimtlsfied with tmr results, vre hnvt 
daded fa this report hyaterectono' was performed recaganlaed ow methods of attack during the p« 
when the leska was opriable and oofy the ad- year Ihis modlhcatfctn cmaiit* not ^ 
vajKcd case* were subjected to radium. From tecimlcpJe of raihnm ap^ilicatioQ, but 
io» to 1936 both the ea^ and the Ute lesioos of itmtine roentgen therapy and the 

rrcetved raillnm treatment and m the group plan whereby the problem as a whole can be nwn' 

belonging to these year* ths total tahrage wa» cffi den tly handled. 
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END RESULTS OT THE TREATMENT OF MALIGNANT DISEASES 
AT THE CLEV'ELAND CLINIC 

GEORGE CRILE, M D., CS CiXATLurD Omo 


M \ associates Dr \V E, Lower Dr T E 
Tones, Dr U V Portroann Dr R. S 
Dlnsmore, Dr W V Mullin, and I haxx 
seen 8,679 cases of rnabgnant tumore of the \'an- 
ous orEoni and tissues of the bodj Of these, 
2,756 were treated bv operation onl> b> 

operation and radiation and : 931 b> radiation 
only and 2 593 were not suitable for treatmenL 
Four thousand and fifty nine of the patients seen 

E nor to 1038 ba\T been traced Of these, 1 182 
ivt furvn-ed for 3 years or more and 737 for 5 
years or more. 

Our senes includes 786 cases of cancer of the 
skin and subcutaneous tissues. Of these 262 were 
treated by operation only 75 by operation and 
radiation, and 360 by radiation only Among the 
215 patients seen before 1928 100 ha^*e sur\i\*ed 
for 3 years and 52 for 5 years. 

We ha\’C seen 618 cases of cancer of the bocdl 
surfaces and yaws of which 300 seen before 1928 
have been traced Among these, 94 patients ha\T 
survived for 3 years and 53 for $ years. In this 
senes, 220 patients were treatM by opcraQoii 
alone 165 by operation and radiation and 174 by 
radiation only 

Of 162 cases of cancer of the larynx 47 were 
treated by operation only 31 by operation and 
radiation. 28 by radiation alone. Fourteen 
patients ha\*e survived for 3 years and 9 for 5 
years. 

Of 293 cases of malignant diseases of the thy 
roid gl^d 79 were treated by operation alone 
131 1^ operation and radiation, 44 by radiation 
only One hundred and eighty five erf these pa 
tients have been traced. Of these 55 have sur 
vived for 3 y'eais or more and 37 for 5 years. 

Of our total of 1,555 of cancer of the 
breast, 919 of those seen pnor to 1928 have been 
traced. Of this series 437 patients have lived for 
3 yeara and 307 for 5 years. In this senes, 860 
patients were treated by operation only 500 by 
operation end radiation, and 57 by radiation only 
We have seen 2,264 cases of malignant tumors 
of the gastrO'mtestlnal tract and othCT abdominal 


turnon which include 140 cases of tumors of the 
oesophagus 726 of the stomach 69 of the gall 
bladder and ducts, and 841 of the large intestine 
and rectum. 

Thulcen patients with cardnoma of the atom 
ach ha\*c survived for 3 years and 7 for 5 yxars. 
Eighty nine patients with malignant tumors of 
the large inlestine and rectum hav e survived for 3 
yran and 48 for 5 years. In the latter series 246 
acre treated bv oncralion only, 78 by operation 
and radiation, and 142 by radiation only 

W e have seen 553 cases of malignant tumors of 
the urinary tract 143 of the kltiney 389 of the 
bladder 18 0/ the urethra and 3 of the ureters. 
Of the patients with tumors of the kidney 16 
have survivrd for 3 jears and 7 for $ years. Of 
the patients with malignant tumors of the bladder, 
150 were treated by operation only 45 bv opera 
tJon and radiation, and 93 by radiation alone. Of 
these, 47 have survivTd for 3 yxars and 30 for 5 
years. 

Our series Includes 464 case* of malignant 
disease of the male reproductive organs, including 
336 cases of tumors of the prostate glani Of the 
patients in the latter group, 72 were treated by 
operation only 19 bv operation and radiation, and 
121 by radiation only 24 patients have lIvTd for 3 
years and 9 for 5 years or more. 

We have seen i 171 cases of malignant disease* 
of the femaie reproductive organs Including 676 
of the cervix and 246 of the fundus. Of the cases 
of cancer of the cervix 121 were treated by but 
gcryalone 34 by Burgeryandradiation,and357by 
radiation alone while of the cases of cancer of the 
fimdus 123 were treated by operation alone, 24 by 
operation and radiation and 63 by radiation 
oJone. Of the patients in this total senes 159 have 
lived for 3 years 98 for 5 years 

Exclusive of car^oma of the jaw we have seen 
176 cases of malignant disease of bone. Forty 
four of Ibese were treated by sur g e ry alone, 31 
^surgery and radiation and 51 by radiation alone. 
Fifteen have surviv'cd for 3 years and ro for 5 
years. 
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REPORT ON FIFTY CASES OF FI\T: YEAR CANCER CURES 

DQXALD GUTHRIE^ MJ)-, FA-CA, S\nx, Puuilltaxu 


I WISH to tfport briefly opoo 50 cases of 5 viatf 
cancer cores taken at random from oor files 
the pr esen t cooditiota of which hav-e been 
atrafnlly in\-t*tiMted in a foDow irp clmic and 
foond to be eitiMctofy 

I Twenty-five breast cases, 8 showing uillaiy 
involvement at the time of operation. CH these ft, 
1 arc weil 5 rcaia 1 srcfl <5 j’ears j wefi 7 yews 
3 well 8 >Tari and 1 wril 16 years. 

3 Eight cases of cancer of the cervu. One 
treated by panhjTterectomy 11 well 7 yotra Of 6 
ca s es upon whom radiom alone was used, 3 
tie well 7 yeara and 3 cw* wdl 8 venri doAge 
3400 to s 500 mflltgrarp bourv 
3 One ca* of cancer of the \’igmal wall wore a 
Misan 8 NTan without removin* It She haa 
been well 1 3 vean and had i dose <m radjom i 500 
nuEjgrain hoars. 

ir Five cases ol cancer of the body of the 
Qtenis. Of 4 treated by panbytterectoffir i is well 
j. yean a are well 6 ye» and i Is veil 7 yean> 
Om treated by ndiam b well 8 yean ijsd bad 
4,Soo milligram hcmra 

S Foot cases of cancer of the itocnach. One ta 
w^ 6 yean i 8 yean i 10 j-ean and i so 


ycarv 

6 Fh% cases of cancer of the laiK intesdne 
and rectum. One cancer of the aacetKiing colon b 
well 1 7 vean i cancc of the tramverBC ^ton with 
obatnicthm, age 18, b well is >'ean 1 cancers of 
thetdgmoid, i b well 16 years and x well 13 yean 


I cance r of the rectum s^ 76 b well 6 years. 

7 Twocasesof cancer ot the bladda Oitfhad 
caalcry errisloo and radltim, i/xo milligram 
boun, arid b well 10 3-ean i bad cantery exnsloo 
and b well 10 %'Caxa. 

8. One case of cancer of the orethra had radinni 
1,650 milligram boon, with eioi km of the in 
gui^ gfsn^ and tuprspabic cystostoeny and b 
well 10 yean. 

Unqucsdonablv the campaign of cdoatkn of 
the pndemoQ and of the laity by the yukus 
agoxdcs open cancer have dooc much to en 
L^tai the public and cause our padeuts to cocte 
earlier for mminstlop than iormerty vet It b 
dbcounging still to haw many Inoperable cases cf 
canerr present tbcmsclvTS for rebd and it b lor 
prisii* today to have not a few palkoti request 
that, U the leskm pitTves to be cancer no a tt e mp t 
be made to help thnu by iBjJO vmg it Thb 
happoi frequcDtly and one can Interpret the 
ferifpg <xt the part d the padnt in no other way 
cmept that in the of many there remahtt 
the firm that cannot be cored. Re 
pwrti of 5 year cam wJU do math to correct thb 
mbbdjcf end thb eflort of the American College 
of Samnas to collect 5 year com of cancer 
pabilsn tJtfTn b indeed a notewerthy moveinenL 

If we are to fau p i e aa the Uity with the fact that 
cancm b curable let ni poblbh our lists of cum 
and let us all choose our coses for cqieratkni and 
radbtioii with greater care. 


FOLLOW UP STATISTICS OF FIVE Y^EAR CURES IN CANCER 

FRANK H. LAHEY MJ> FA.C S, Borro* MAmcamrm 


O F 6 535 padenU opoated upon for ^Iter 
iSjoid definite cancer ctf the thyvosd (i3 
per ctjit) We can divvie all of oor tbjrroid 
cancer caaea Into 3 groops (i) of low malig- 
tianci (3) of iDodwnte malignancy (3) of severe 
maligiiancy Of the patients with cancer opoaled 
opoti 5 oc more jmis ago 17 were in giwy one, 
other adetHKOa with blood v fd invaiioo or 
papillary adenoostoma. Of these, 15 are now 
alK-e and wefl. 6ne could not be followed and 
one died 5 years after opeiatioa not of mallg- 


nmi cv lo group two sje the cases of adeats^ 
C11101D& In which there b some bow of cure. We 
have 8 cases In ibk groop ooe Is alrvt ore S 
vean after operatfcm and 7 arr' dead. Gruop 
three consists of the alrnogt bopdesa millgosi^ 
der-giant cell and noall cell camnoma ^ 
dvosarcocna. Of tbr^ there were 13 cases. One 
h living over 5 years and 11 sj* dead. 

The salvation of patiaiU with miHtniDcy ^ 
the thytad Is in the prophylactic mearae,^ 
renterviag adenomata while they are still beugu, 
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»Ince It U in these thnt practically all mal]gnatK:> 
of the thyroid arises. 

Wc ha\*e 4 patients aliN-e and vrell 5 or more 
>Tars after partial Mtrtctom> for p^o^•cd car 
cinoma or sarcoma of the stomach, i at the end of 
5 >“ 6013 , a at the end of 6 }*ears, and 1 at the end 
of 9 >Tars. The salvTitlon of patients with card 
noma of the stomach is In early bismuth \ ra}*s 
of the stomach in all patients with any change of 
djgc8U\c function, loss of appetite or distaste for 
fo^ 

Of prosTd carcinoma of the breast, of 81 cases 
28 (34 per cent) are alixT and wdl at the end of a 
5 year penod hfanj of these lesions ba\"e been 
graded as to the degree of mallgnancj, but time 
does not permit this discussion 

The salvation of patients with coremoma of the 
breast lies in the frequent c-Tamlnation of the 
breasts b) tbe patients themschrs, the exarmna 
tion of doubtful areas by the phj'Stcian or sur 
geon, and finalli the examination b> the palholo* 
gist of biopsy specimens from areas considered 
probably mailgiiant b> the cxamimng phj’siaan 
or surgeon. 


Of 47 radical resections of the colon and rectum 
done 5 or more jran ago, representing an oper 
abnit> of 45 per cent, 14 (30 per cent) arc alUT 
and well now Nine were earl> cases without 
glands, 5 showed local glands or glands in the 
\idnlt> of the growth 

The salMitlon of patients with carcinoma of the 
colon or rectum is in routine and adcouate rectal 
cxamirutlons in all patients examined for what 
ever cause, In the submission of nil patients who 
have an> change whatc^c^ in colonic function to 
cari> bismuth cnemata and fluoroscopj ami in 
procloscop) of all patients with rectal blcwimg 
or discomfort 

Surgen had prox'ed that It can prtxlncc lasting 
cures m cancer patients if the diagnosis is made 
carl> Earl> diagnosis Is in the hands of the 
fam]I> doctor and If he is to make more earl> diag 
noses, he must do more than the sometimes 
merely casual examination—hc must make the 
examination more comprehensive even then at 
tiroes he wDl be compelled to make his diagnosis 
upon clinical c^■^dencc which Is not alwa>'B con 
Mndng but onl> suggestiNt of malignancj 


THE CURABILITV^ OF CANCER 

NEIL JOHN MacLEAN M D M R-CS (Eita) FA-CS^ F R-OS. (Cak) 

AbocUU rralanr W Sor f ffy O ftKaal t j ’ •( 


C ancer ongmates m a single all which 
has taken on abnormal growth. For a 
certam dehmle period of time then cancer 
is a local and os such is amenable to 

cure by radical surgical measures. In assessing 
the curability of any gi\'en case three factors are 
of poramoimt importance first the accessibility 
of the growth second the grade of malignancy 
and third, the duration and extent of the disen-se. 

IVhcn the disease has involird parts far beyond 
tbe primary Ijinph nodes cancer from the stand 
point of cure is practKally hopeless. If e\ciy 
case were treated by adequate surgical metho<w 
at the onset of symptoms the percentage of cures 
would rise rapidly 

It goes without saying that a comprehensive 
knowledge of the mode of permeation of the 
cancer ceUs throughout the different organs and 
tissues of the b^y together with an exact 
knowledge of tbe lymphatic drainsw of the part 
mvoKed is absolutely essential to the mtdligent 
treatment of cancer 


^\Ifoapco Cawauv 

Oimhlaf s«fna to U« WlnaJpri Cc*fT>] rtoctJuI 

Two cases of epithelioma of the hand were 
brought to my attonUon some years ago Both 
had been operated upon b> first class surgeons, 
with successful removal of the local growth Nine 
months later the first patient de\’clopcd a mass 
in the axilla. Two years later the second patient 
de\-eIoped a mass m the axilla. Both died of 
dissemination of the growth It Is interesting to 
note that m neither of these cases was the epi- 
troeWear gland fON-oh-ed, the I>Tnph drairuie 
from the back of the hand passing directly to the 
axIlJa. 

Tbe next case I saw had had a small ulcerated 
n^ulc on tbe back of his hand for os^cr a month. 
Hb family doctor had removed this nodule, and 
j^erred the case to me for further consideration 
because the pathologist had pronounced the 
growth malignant I excised the scar wfdcly and 
as deeply as possible taking away all the sub- 
cutaneous tissue down to the extensor tendons 
Two weeks later the lymph glands were removed 
from the axilla, and radium was Insert^ The 
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glirwh, though not maotucoplcally Involved, 
ihowed cancer ccUi on mlcroecopte s^on. Thu 
putient is ilive and irell ij yean later The 
moral b obvious. 

It would aeem to be a iound aurgical proccduie 
to remove the primary lymph gUnoi at aome time 
tubaequent to removid of the ttmior Malignant 
cdls en route from the primary growth to the fiirt 

a of filter! are thm given tnno to reach thdr 
itlona where they arc held up for aome 
time. The lymphatic \TBaeii do not appear to 
harbor rancer cells until the Hwndu beyond ate 
fint choted and no longer alJe to recdvt thor 
cargos from the primary growth. This later 
remrva] of lymph glands does not apply where as 
in the brea^, a uock dbeection b made of all 
possibly mvoK'cd structures. 

The ecnes of cure* here preacnted are taken 
from my own pri\'ate records. In every case the 
diagnosis waa confinncd by an eip er t patbologlft, 
at the time of openitiQcu Rriiahle foUow-op 
recorda ha\t also been obtained m every caae 
nceaented In tha series. The poiod of freedom 
Irom cancer foilowtog operatkm ^teoda from 5 to 
s8 yean In thu group 

CUSED CAJtCKR CASES — 5 TO j8 YlAJl CDUS 

Cwa T<m 

Up i 3 tote 

Bimt jd S to SS 

trtsm 9 5 to lo 

Stmoach S j ^aadso 

ColOD and Rectmn u ) to tS 

Toatoe j loaad i 

Onjy t It tad o 

t $ tod a 

Sktn of Lei iitodit 

SHaof Htod it 

Pvntt I IT 

Bladder It 

Tottl 8 

CanccT of ikln of lea tod kasd — t caact cured, itodit 
jma. 

One ctat of caDcef of the ikfai of the leg b of ^wdal 
tutmat. A loedicti mta bkl Dctad ts ulcer OD the Utenl 
tipect of the uddirty bettm the knot tnd tiikle. 
It had been preaest 4 mostht tod wu th« site of t 50 cat 
piece. The ncyitr rqiOTt vu ephheUomt. The akcr 
wta wldclj (jrfaed tiii the ftadt dhoected 06 the under 
lylsf nraicleL Thm weeks later tho tutftcc vu tkln 
giaiud tad tha popliteal mnoved. No drfinitt 

jh^nltr Inwi W emeat m found. 

He bsa had no trmble now orcr 6 )eart. 

Cancer of the petla — i ctae, 7 7tarcui« 

poll wu amputated i behind the coroot 

afid the fagoiBaJ fitndt on both ddet lanovcd 3 wick* 


EffthtfioDW of the Bps — t ctaea of eaiduocea of the 
uppaSpUrlag ijand toreatr Oaaeiof csxdnmiaof tho 
knm Up firbig s to j yeaii. 

Ifi MODTing an eady growth men the rewH Bp, a V 

ft uaed, gnfng i jj to 1 cautlinettn twyoM tie Tie o ktoJ ptdait 


Umjti of the tmnoc. In Uim tnnrtia a 
mceiiScatfea of the DfedeuiMcii or tht Tnntrltiifiiii 
prindpleboa^ The tohcmUltiT aid nhcnoital Irwif 
fiodes cn the aBectid tUe an mu aTc d 1 weeks tttir 
wbather palpahJy enkried ec iwt FTf^ ir.ffRgr»m« J 
ndlom screened tn pUanun and bma and b a rahho- 
tube b placed b the caTfty lUi b uwred at bterrih 
akns the leegth of the riWrtt^, and taWn out b bm 
>4 to ^ boon. A modlfiatkie cf IHdImbaeh'i 
aa apphed to tha low Up wta uaed b the rette«atk« of 
tho upper Up tfler ranonl of tha tu m w it k tetoettkig 
that I of the s cases of cUKer of tha ujper Up was b i 

Cum of ths toegus — s cases, oaad II ycti autt. 

The cue oued 10 vetn had a hanf^caKctasr Tvo 
WTuks later a Uock c hs wct fcu cf tha ffai^ cf ok 
wu done cb the affected dda. only ffand brtfvcd 
wu the bgukidigaatifc this babg the ^ud wUok, as 
BntHo prats out, 1 * ear^ foTofrtd m cauctr of tha tcaifoa 
It la totenadug that thoo^ Um gr o wth was at ths dp of 
tha toegna the Mibrnestsf and anbenarillaiT yt««rh vtn 
tniwed and tha toon mnote iagniodfgastrk pa^ fsTTfreii 
In Wr»ia gmwt'h rT| iiprt fh* mMItTMta tta 

anterior twn-thinla. The glands b both satwrOkiy 
Rgkma WTTT gTTMBly b iotwi d snd wtn inu CTed at tan 
ritrisft tuhaequnt to the ikaaedomy In both taws 
radbin wu used after each opaatkn. 

Caactr ef tha stomach— y caaes, 7 p, and so ym ctem 

The fim patient, alhi and wall so yitia after oocadoa 
which wu doBc b two stages. A poateifai 
tray wu hut done and y wnfcs law a partial mlRCtcuy 

Tha a other cara had a Pdiys opmUra Ckw paUe^ 
haTlcg boa *dl for 9 ytan, dersk^cd euca b tie 
roiwbbg part cf tha stoowch but at nae Jatinrf facD 
the sQtnrt This would seta to be s new dficiy uat 
of cf w and not sn gttm fc B cf the VTrkna growth 

Pat'irtr gt fho mtiijii I patlcnt sBre sad wtB yen 
aftar ccostkio and s pahoits are slit and wcQ 5 to is 
years ahar opoatk aa . 

In the first iwtlent, still alhra snd well li y»n aflti 
opejarien, fcwepart of the bowel was lesuoied by tie 
old Kiuka without a preUnrfnary oJoatcriy 

Tlw Moal anua, without sphbctenc coeitml, has vet bees 
found to be a grest bccemnienct In thi leetaid petlat, 
alhe and well i s yma af ta ope rtt kei. a pernanenl Wt 
hgidiiaJ ml mrinr y WU done 18 days b*fc« tneu^» 
opefstloa. The m Mim, the perbedsl end the 
lyrig^ nodes ware rsmored w the sacral rwite, s tuw 
P« H ot the rigmoid bebg left below the colceOTay la 
nave leant caau, tho two atsge abdo rib i. 4. ejfaealt aetl»” 
wao nsed, aflowh^ 3 to 4 weeks between tha shdaelnsi 
and the uml parts of the ef cari rev 

Caam ef the recto algnnrid-i mal* tUra ^ uA ^ 
yurs after operatfcn and i /etnek died <f penaoc*» 
aiue^ II yeoja after eg wr ario c L 

In tha first cue, an .*^SS TS 

<W Tha aiSSaaJ stags cnoristed ef 
bftri* mesoteric artery shova Its 
to the aargbal loop ef the rigraold, Sod tae USi^ W 

lower part of the paWc eoloo A teenpo^ “ 

hl^ up b the rigmoid u poadble wu 
a^^ckrad. N(Xandidweiibt«dM‘hepttl^ 

«,,dilk»i sera UTwmbU for the s^ s^ThJ^ 

•fried of wkif Tuecriew of the torofred ^ef^f^ 

by the trinssaml route, the sphbrtera Wnf 

i^tkne. The bowel was reunited emr a i^toW 

pn*ed throorii the anus. The tolostim « ^ 

SS. W?™. mu 1. ». In pHta bntUi 
, aoeml], fifficticolnf bomd. wliSiyj^ ‘f 
n. p-aoi Jno , ,.01, mj fflri a 
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■na-mla wiOiout UTf licD of rccurT cot t of cauccT ^Tten I 
fint **w her ibe had imti ob*tnjclIoQ, a waall perfo- 
ration and apreading pdrfc peritooltla. The peJvU waa 
dralsed and a coloatotny m nUblbbed. Three moatha 
latcf an ahdomloaJ reacction ol lie itTklDred aefToent waa 
done, and the bowel reuDltcd o\tr a Urj:* rubber Inbe 
poioed oat Ihroo^h the anua The cnlojlotny waa cloaed 
a montia Uter 

Cancer 0/ the alpniold— 4 ciaea, 5 to 13 ^-eor curev 

Wbea lie frowth ia w/Ttcientlr nlph up In the afemoW 
to aliow It to be motOiced to the aurface, I have ui^ oa 
the method ol choice, the ao-caHed MDrallo, or ihree-aiaffc 
operation. If there b obitroction a rubber tobe laat ooce 
‘'poracatrineed” into the txppcr part of the loop The 
tumor may be left on the abdomen for a fnr daya, or it 
may be rtQnrv'ed at once, ai the erlfendci of the caae 
demand. 

Cancer of the creum— r eaae, femaie ij j-eor cure 
I cue /etnoJe, ra rear cure. 

The operatioQ performed In the drit cate vat rcaectlon 
of the richt colon efature of the end of the traCLt\Tf»e coton 
and an md to-rfde Ueocolottomy in oae ata^re. Thh 
patient, who wu only 14 yran old at the lime of the 
operation, U atlU in p^cct health. 

In the te tood cate the endt of the Dcum and irantvTfae 
colon were brrxicht out at the tide The tpur wet later 
damped and the openlftS dnaJfy doaed. 

Cancer of the brrut--fl patfenU, alive and weD from 15 
tn 95 yem after operaiiw 9 patienta aJh-eaod wef) from 
JO to J5 ^■eara after operation and cS patkntt, alive and 
ireQ from 5 to re iron after opentioQ. 

Every tsmor of the breut thouid be regarded u eanesT 
until i^ved othenrfte Lven the typical nubile fihro- 
Mdeoama In oee of ray caae* turned mi t to be aatociated 
with a ouKeroas crowifa 

In the 9 caret rnnirfiu; from 15 to i< yean, oo X ray or 
radhim wat q*«L I>urui4 thh perfod the tumor wu re- 
moved and the Inckloa cloicd If the toreor waj. proved 
to be malignant by the pathologist a few dayi later the 
patient wu t^Vi^n to the opmting room and a radical 
operatke wu perfanned. Every attempt wu made to 
avoid touching or rc-cntmnc the cuigiaal cavity 

In tho 37 cure* ranguig tram 5 to (5 yeort, a rapid- 
tectioQ biopey was deme at the time of operstiem In the 
marafement ol these cues, three distloct methods of 
procedure were foiiowed 

Firat, In cases of cancer a^ with a fairly typical clinical 
picture of cardnoma, a racucaJ Halstead wu done iatme 
dlateiy 

Second, in cases of cancer age where the cGtgnoals of 
candDoma vu doabtful, an amputation of the breast wu 
done hm. U the pathologist reported mallgittrvy the 
radical operatfoo wu forthwith con^eted. 

Third, in yoonger women with dotjbtfol tumora the 
growth only wu cadtd if reported tsalignant. (he 
radicaj opoatioo wu then carried onl. 

The fdeaJ method of procedaro in doing a radical breast 
operatkn U to begin with the dissectkai of the axflia, and 
T«moT« in one fdect the lower part 0/ the pectoraiis major 


the pectoraiis mloor. the fat, and gUnds froni the axilla, 
the sUn and brrut bduding the pectoral fasda down to 
the rfba It is important to include in the dissection the 
holiest gland in the apex of the aiillA andcr the axillary 
vein where it pawea over the first rib Into the Iboras 
In this sltualkm tbU gland h eosny mlswL 
Cancer of the corpus uterl—y case* 5 to 16 year cure' 
I case furroma) 14 year cure 
In arciftoroa of the bod) of the uterus It wu fontwrly 
my practice (0 do an aWomirul pan 4 )a(etcct(Mu\ I now 
Qse tbe vaginal method because it can be done quite 
radlcall) and with a lower operative mortality 
Cancer of the cervix otcrl — j patients alive aw 3 well 5 (0 
15 year* after eperalloe. 

Fifty raiHigTams of radium fscfeeoed) wu Inserted into 
(he cav^^ of (be cervix for S4 hoars. Four weeks Utcr a 
radkai vaalna! hysterre t o m y was deme the urcten being 
retracted latmUy and tbe paremetHcim excised wl^b 
(Schanta operalkm) Radium was again osed, 50 mUll- 
ms bring Inserud Into the cavity originally occuided 
tbe uterus, and left in for 34 hours. I now hclln'e it 
bat to ghe more Intensive pre-operativt radiatko, arid 
omit tbe Immediate nostoperalive radUlion. 

Carcinoma of the bladder — i case 8 )Tnr cure. 

Tbe gnjwlh here was fortunately sJioated la the fundus. 
It WAS excised widely through 1 lopraptiWc cjsiotomr in 
dsloft Tbe patient was a woman 76 jran of age and lived 

to tbe age ol 8 j wilbcnt airy recurrejme. 

CardnoBxa of the kidney— 3 cases, 5 and ^ year core*. 
The prowduie In these cases was the osnal ni^rectoniy 
was free rteuoNil of the perinephric fab Into the aivity 
left was Ifismed a dnini^ tube large enough to ccntala a 
f> taffligrajiu cspsole of radiom. The Latter was Mt 
/• fUn for hour* bdhg moved the ferarth 0/ the capso/e 
at ts boar Intwrala The value of radiom treatment in 
these casea b qtMstionaUe. 

Cardaoma of the ovaries— a cues, is and rg yean. 
Simple oonhofertncjT wu done la each case One 
patient developed coranoou in the remaining ovary rg 
ycMsabsequmt to the fint She refused fartheroperali« 
ond finally died of general abdominal cardnomatoois. 

CONCLUSION'S 

I The cducflUontil campaign b> the profcwlon 
amoDg^ the lalfj- /or the earher recocnftjon of the 
signs sugrating caaccr and immedCite attention 
thcTelo,^ou]d be persisted m and extended to 
reach nil classes. 

3 Every medkal teaching center should ha\T 
® tumor clink as part of its orgamxation 
3 Some one has said that he who treats cancer 
■b^d be radiologically tmined and surgically 
minded. I would say that he who treats can cer 
should be Surgically trained and radiologically 
minded- 



4*9 


SURGERY GYNECOLOGY AND OnyTETTRlCS 


FR^ YEAR CURES OF GYNECOLOGICAL CANCFR 

HOT AJID C TAVWk, Jt, \tw\otx 


T he 5 ym com to be reported urt dnim 
[rom the file* tbe gynecological •en'k* of 
the Roo*e\tli HorpUal and the patknta 
were treated donng the yean from igio throu^ 
J9J5. These >-ean hare wjtoessed fondaiDental 
change* In cancer tbcrapN k> that it i» not nir 
priiing that the majontv of the focceufcd cam 
were treated m the latter part of thW 16 year 
period 

The apparent uBpro%-emeiit in renlis mav be 
allritmlecf to m-eraJ factora. Rich at the advent 
of radinin which wai rntroduced Into the Rooae- 
velt clink in 1917 and the me of the high voltaga 
rare which waa began in 1914. But beddea 
there t ech n i cal innoi-alioia, Uiot has grown op 
with us as elsewhere a fpedal sense ^ respon' 
sibail) foe the paueol with Ri^perted or pnn-td 
cancer This newer atlitode has tnantfcRw Itself 
on the one hand In more conscicntlouj efforts 
at etri? dlagnotb, on the other In the organisation 
of a follow up clink as a check upon the eSeko^ 
of treauneou 

The Room-ele gjisecofogfcaf service treats on 
an cvertM about 40 cates of cactcer in a year 
Ita radimogtcal eq ai piae n t fci limited to 140 
mnUgcams of radium and a single high voltage 
X-ray machine It is probable that a majoii^ 
of cancer cates throoghoot the country art treated 
In insdtntkns of tboot this die, to that the rate 
of cum 1 shall report may be taken as t>'pkal 
of that which widely prevails throajhoat the 
United Stales or it at least readily attainable. 

Before repcctlng 5 jTir cures let me ttile that 
patbolockai reports giving confinnatiori of the 
diagnosis are on file at the toprtsi for all of these 
and for all but a few the mkroscopk alides 
have been reviewed and the diagnodt verified 
within the last 1 jean. 

Tbe treatment of cancer of the cervix has 
varied gmtly over the period noted so that cures 
most be reported upon special groups dependent 
apon the type of treatment. From 1910 to 1916 
the only ilgnl^ant treatment for cervical cancer 
was hj-stemtomy In there years a total of 
irfcasesofaUstagesafthedisearewertobacrved 
Nine 5 year cures resnlted. (For the 1 13 primary 
1-1 ti)e operabdlty rale was 60 per cent, the 
absolnte 5 year cure rate 7 * po" «nt) Two 
patient* i this period are known to hare been 
living and wdl 18 and »o years, respecthrely 
after their opeiationi. 


From 1917 to igw when radium wis first 
being osed, either alone in the advanced cases or 
at a preliminary to hyiterectoray iiata were 
treated, with 5 year cum in 11 (For the 78 
primary cases the operability was 43 per cent, 
the absolute $ year cure rate 14.1 per cent) 
From xgii to 1913 radium was Increasing 
scope ana tbe mcflcatloo for b>iterectotny was 
further reslTKted. Fortv three cases were treated, 
with It cures. (For the 37 pnnurv cases tbe 
operaWHty rale was 17 per cent, tlK absofute 
5 year cure rate S9.7 per cenL) 

In the ^Tirt 19x4 and 191$ when radium was 
used almost exdufivcly 46 cases were treated, 
with < >ear cures In 8 (Tbe iboofute 5 jear cure 
rate for the pnmaiy was 18 per cent) 

The cases of careiDoma of tbe eeurms bsTt 
been treated more or less nnfformly througboot 
the penod and ccly erne fifth of tbe primary cases 
were regarded as inopenhle. Of the total d 90 
peimarv and r ec ur r en t cases there are « known 
cures. (This reprasentj an abaciule $ year cure 
rate of 15.8 per cent in tbe 85 primary ata.) 

Tbe cases of cartiDoms cd the ova^can also 
be reported as a single group but on« a tfis- 
couraging figure sbet cmly 5 cases out of a tottl 
of 66 are known to have been wefl after 5 yttri. 
(The 5 year cure rale fer the 58 primary cases 
w«s 8 6 per cenL) 

Among the Ie*s enmnwn forms of gjneooloriw 
cancer t&re can be reported 5 year cum m 4 
among 17 cases of cancer of the voi re a ^ i in 
7 cases ca vaginal canca Among a mheeCane^ 
group coranting of i case of primary tobd 
cancer 3 of chcrio-epitheliMna, 3 caso m 
mycaarcom* of the uierui, 4 ca** “ 

U» ovary and 16 cares 01 geoeralired p aJccig eaJ 
ra rHnfrmr^ of Undetermined origin thee wise no 
esnea. - 

To tummarize, the Rooseveit c ifn fc has to oBef 
the followinj j vear cures 

TABIE I — TOTAL IIVE TXAS. CUXBS 

I 

Cucar o( Um mrlx 39 *99 

Cracer c4 Uw cc«r^ ** 

CwsctT ol lb* oraiy J 

Cuccr of ndr*. 4 ‘ 

Cucer of raftta * ^ 



TA\XOR FIVE YF^R CURES OF G\NECX)U)G1CAL CASCtK 




TAHLE n — EXTENT OT DISEASE Wmx 
TREATITENT WAS INSTITUTED 


Cmi* 

Corpm 

Ov«ty 

\tilra. 

Mt»cdbo«m 

TquI 


TeUl ToaJ rroat T*Ul Potcot 

cury un a*n tt<\ cuts *er* 
75 


5* 

77 


3U 

37 


0 & 

66 


The total number of cancer cases treated in 
ihae j-ear* was so6 so that it nja> be said that 
apj>nxDmatc\> i woman in 7 who came for treat 
meat was well (or at l«ut 5 lean after her 
treatment 

The figure of i in 7 represents an absolute 
rDimmum incluu\*e of all adt'anced and recurrent 
cases, and with the acceptance as failures of aH 
cases that could not be traced TaWc II giWng 
a somewhat arbilrao di\TSion of cases acceding 
to the extent of the duscasc, shows that almost 
two-tidids of the cases were advTinced when thet 
first came for treatment. From this table (t 
becomes clear that the unfa\*oraWe charsclcr of 


Ccnic 

OarpiU 

Ovwty 

\ulrt 

MhctlUtMouf 

Total 


-PERCEXTACF OP PltTl YEAR CURES 

TRACED CASES 
or TJ!F DISEASE 

IS DnfTFRENT 

r*t}y 


AArtacfO 

75 

•41 

S 

t-i 

50 

0 

3J 

J» 

0 

50 

0 

0 

loo 

0 

0 




6j 

37 

5 


caiKCT slalUtxs Is of course dclermined b> the 
x-ast preponderance of the late and xinfa\*orable 
esses. 

^ more encouraging outlook is obtained from 
Table III which shows that 5 j-ear cure* mat be 
hoped for in ow one half of the caH\ ond in o\Tr 
one third of the intermediate cases. 

The failure of cfTorU to reduce more roatcrialh 
ibe percentage 0/ patients who come for treat 
ment m an adiunced stage of the disease is n 
dtfCooragiDg as^i of the present status of 
caocer control but the reiatUxIj great success 
being obudned In the Ucaimeot of the fa\oribie 
cases remains a strong incentiv'e to contmutri 
8lri\*ing for earlier diagnosis 
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STJROERY GYNECX)LOG\ AND OBSTETRICS 


CANCER OF THE CERVIX Al«> CANCER OF THE BREAST 
Five ^ea» Ekd-Rmcwb w tub Uhtvemitv or CAUroxKU Hoshtai 
reANK V. LYMCn H-D-, FACS An HOWIN I DARTl£TT M D TJiJ^ Svx Feawssco. CmnMu 


T his b a »umm*iy of ihe $ ytai airt» In a 
KTks of aia cuo of provtd conanoma of 
the oTvu treated in the Lnntrafty of Call- 
foenai Hospital betipecn March i6 1916^ and 
September 30 1927 So case h*» been loet in the 
foBow'Up fioce treatment. Se^'en pauenta died of 
mtei cui re n t daeaae during the Si^ar obBen-alioo 
and 4 died follcrmog sorBery These art charged 
as cancer deaths. 

The cases are grouped Into the (oor stages 
adopted bv the Ammcan Colkge of Sorgeom. 

Sut*l Caacer Uoilet) u tb« fzniL 
StjLf* II Th* caaKT mv lur« teackad m or Um 
M ker d the vagina] tmika bet ibtfv b ao d etmtua hle 
extemiaa (s tbe panaAnu* The etena b uffl aabtk 
StigtlU The ciacer tMEf erteaeW tMTiatcl the ctfHi 
ud hrrseWd tbe pa/Meufano. Tbt (Kerw b 

&sed 

Suf* rv ThecaacertonnaiiiMaatudifikthepciirfat 
aay hav* mn dnra c« the rs^laaj «aIU, oar nr ■>>*■7' 
DOt bin nefth, lad r^mati the bat ftatei d tbe 
4aeat 

Suc«V Rtcunest cksea 
Kl« 



TUA. I 3 I 4 S 

Oart). 


Qmti. Cancm of nietlBe cttrft. 

Quit a PoceoUfi of com few*} In lbs mkaa 

(Ufo. 


Typ< »J maienai The scries consfaiaa 185 
cases m irhkh the cancer was hrst treated by me 
(Lyo^) and of 3 in which a hystcrectotny ras 
oooe by others radiated subeeqoeDtly by tae 
either as prof^ylaxia or as treatment of known 
iccturcQce. 

Rmt£h «/ tneJmtiA Stage I Of the 19 ctaet, 
17 are IMag and wtD $ years after trtatmenL 
TiierB were ttco fntnmrrcat death* charged *» 
cancer One dkd from a paralytic stroke 5 
months after sui g oy and i of heart cfiieafe 4 
years after radium treatnsgaL Syroptcenle* can- 
cer wa» fcamd in the latter patiat at antopar m 
both the ri;^t and Wt bypogastnc gUnds. The 
core for this grotm fa 89.5 per ceDt 
Stage n Of 3* citsci, 13 were Unug si^ 
wdl at the end of 5 >w obaenatlco period, 
a cure oi 4n.6 per CEDE 
Stage ni aa n p rfaca 8$ ca*a with only it 
•urvfvcn, a cure of i».S per cent 
Stage rv ccorista of 49 cmh- No frre w 
furrlv-ors. Fcaty four of the 49 died wiihia the 
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C3b*rt 5. Cinem tf tbe at«la* <*«.»“**• 

dart^, Cardwaafthecs^h. J” “**• 


LYhCH BARTLETT END-RESULTS IN CANCER OF CFJi\ L\ AND BREAST 4^5 


first \tar and all but one mthln a )*car and j 
monilu Tbe cstrancli lorp: percenutt wbtch 
cancers of this stage form 0/ all inopcmble case* 
reduces the total cure of tbe inoperable cases to 
figure* less than those from other dlriKS that had 
learned earlterthan we that it U useless to treat 
tbenL 

Stage \ Of 57 paUenls of this group 4 »fere 
5 }-ear turvd^tfTs a percentage of 10 8. 

sinatARt 

Tbe 5 jrar cure for the entire senes is io.3 per 
cent induding those in Stage \ or rr a per cent 
for tbe iS5 patfcnls for whose fint treatment we 
were responsible. 

Combming the cases in Stages I and If we 
find 5 )-ear cures of 58 8 per cent for ibfs cari> 
and ‘borderline as to operabilu/ group. 

Combining the 85 Stage III and 49 Stage l\ 
cancer* nw und a cure of 8 J per cent 

The entire scries consist* of 33 t treated cases 
with 45 sumtora. 

C0'<C1U9I0'<? 

This *tady shows that a cure ma> be con 
fidently opected In earij oen.'Kal cases following 
proper ireatnwat 


TABLE I — CABCLNOSMTA OF THE BRE.\ST, 
156 CASES 

Ct*tt Fn trtt 

Gimp Kt 39 

Group Aa 14 

Group Or 

Group 0} 69 

Lom from foncrv-Hip 0 

Doth— inlcfcurrmt 4 

DfSth— tur^ical I 

Death — ciacrt Si 

UTlac asd arvtl 50 32 

Llriac — rmirrc oee 1 1 7 


CaRctnoma or tiif Boeast 
This IS a sommim of the 5 j'ear results in 156 
cases of carcinoma of the male and female breast 
treated at tbe Unuersitj of California Iloapital 
between January i 1918 and October \ 1957 
Tbe cases havt been placed in four groups, aec^ 
log to prognosis as judged b> Lte operatne 
fimiing. 

Group At Indudea primar> without 

niSiarj raetastases and with fa%orabl« local con- 
diticAs Rich os small tumor, tumor Gi on outer 
quadrant, etc 
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•• 5 Ve4r Clue t 
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livj/»n rfUfrSYiMn 
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YUa 1 2 » 


* 

n>a» 1 3 

--- urtNO 

. tIVINO ANDWm 

Chart 5 



LIVING 

HVINO AND WfLL 

Chart 7 

"*Sf 



15 OeNIHAl OISCASC 


-ru ''rtfl 


s Ytfir Cure 
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S Ymti 1 

‘HV * 


— -mUVIWO 

UnHOAIIOWUl 

Chart 6. 



Charts Uardwano of U» breaat, Croup Ai J 9 e*»w. 
plma^ without axQivj metMtatro, local coodltfama 
umrabh. 

Chart 6 Cartiooma of the bfcaat, Qroop Ai 14 cues, 
primaiT' witboat aafllary dvtaiiaaes, but with an&vonibie 
local couHUcu, sut^ aa larf^ turoor touwr is aa toaer 
cuadiwt, etc. 


; \!.!u!i?il 

i _ 


..-^inrtNa 
— .^.uviMa AHewtu 

Chart S. 

Ch a r t 7 Cartiaoma c 4 the bmst, Qroop B i 34 f ^ 
pamaiy with roetaataacs, local coedltieau tatwaWe 
Qian a. iCaidaarna of the bwast, Crcop Ba (So caw, 
primary catdomaa with roetastaw and wfth nn!t\’onibJe 
weal cooolllacs, erteoshre isTOl*retacnt, I pp^ half etc. 
Recamut ctrotooma, limited lUTolTeiaajt, tw erfdenca of 
fcacral dlwae. 
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—A I A-a fr-a ...AuoiouR 

0^9 FK« rvv rtxdu is 10 cun ef cudDOOH 
brcuL. 

Group A a iadudes cun tiso without ajdUary 
mctutua, but vnth unfix ortble locii cooditioiiir 
•uch a« iarge tumor tumor in an umc quadrut, 
etc 

Group Bi lacluda primary cMe» with aiilfarj' 
metifttaM* but with fivorable loaU condlUotu. 

Group Ba indudo il*o primary ci*e» with 
ixiUtry mettsuan but with unfivorabie local 
cocdtociu, and alao secondiry without 
ev«ie 3 >ce of general disme or exten&lcEQ of doease 
exteroaiJ^ curgKai reach 

ilattnal The t en es comprbea 93 cases treated 
by me (Bartfeu) 65 ctses utaied by acvmi 
other* Ail had « radi^ operation, a^ aii of 
mine were treated by the method which I have 
previously described * 

Ratdls tf/ (TfattrtKt. Groap At Of the 39 
otac* treatrt 30 are well liter 5 year*, tbu* 
makitjg 78 per cent cured Of the 9 charged 
against cancer death 3 were lo*t in the first year 
I died of bronchopoeunwiiia in the second year 

Sart OjW aO%M Ml fc.TT-7* 


•nd 1 died of pemMoia msemit without iny 
tract of cancer in the third year after trcatmcBL 
Four actually dkd of cancer 

Group Ai CX the 14 case* treated 6 are wefl 
5 year* after treatment, thus msVlng 43 per cent 
cured All the death* were doe to cancer lli!* 
Qiastrates the increased mortality from cancer ia 
an Inner quadrant. 

Group Bi Of the 34 case* treated, 9 *te Ihrteg 
and wdJ 5 year* after treatment, tho* msttng 
j 6 per cent cured. Out of the *5 ctarged against 
cancer death, 3 were k«»£, thus jj actialiy tSed of 
cancer 

CroupBr Of the 69 cases tteaited 5 are Irrbg 
and wm 5 year* after treatment, thus maHag 
7 per cent cured. Of the 64 charged agaimt cancer 
dath jwereloat t dkd f(^ow^ opentke, and 
3 dkd of intetc u TTCpt disease thus mating 58 
who actiully died of cancer 

amouay 

There were cyear ciue* in 3* per cent of the 
entire »crici. Tbe life erpcctino^ h Group At 
(with fa^Trabie local caxiltiona and without 
tifliary otetutasts) is ttcariy twice u epoi ai 
that Ifl Group Ar (where the local canditiona art 
unfax-orabie) and Is thret dmes as good u ia 
Croup B I (which had the aame iavvabie kea! 
coodlUotM but with axiliary metastasea) IV 
life eapectiDcy io the group* wlthoot meustase* 
(Aj and Aj) is douWe that of B* alone. If « 
eidode Group Ba In which the majorftr cf caiei 
gave ao iiope of cure ftota the clmlcai fiafing* 
alooe, the hopeful dinlcal case with cr witho^ 
meUatase* alrauld have a 50 per cent chance c* 
cure. 
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CANCER or THE CCR\'i:\ UTERI 

Statistical STnD\ of Ove Tuousakd Fxvt Uondred anp ScvEN-ri Eioiit Patiekts 
Treated at the Howawj A Kelly Hosittal Between Jamjaea i 1911 a-vd 
SmEiTOER 30 1937* 

CURTIS F BUR\<UI Ml) F-A Buxjuoir, Maimand 

C AN CFR of the utmDeccT\ix when treated O^ablecasa Under this caplfon are included 

in its in^icncj is curable in near!) ever} all tie stages cicept those presenting firm fuatfon 
case. The posaibQities of cure steadil} through the paramelnal and paravaginal tissues 
diminis h as thc discasc ad\*anccs until it becomes to the «lvjc «*aU *nd those with definite palpable 
an incurable and fatal malwiy glarvdular mctastascs It comprises not onl> the 

A rcsTcw of the records upon which ihU paper operable but borderline eases. It includes the 
b based demonstrate* that a considerable projxrr \aginal catensions no matter how estensix'e and 
lion of the hcroeleis and far ad\*anced eases are in the panxmelrial m\*ol\*cmenl5 which do not 
these stages because of the ignorance and care extend as far os firm fixation to the pehic wall 
lewness not onl> of the patient, but frequcntl) AUof these cases are cases treated with radium or 
of her medical adsTsers. radium and \ ray 

WTiSe the raeihods of emplojnng existing means PrcfikWadi^ casts Tbcic eases rcpnacnl the 
of treatment are stcadil) being improi-cd it Is same extent of trouble or pc^ps a little less 
e\-ident that more can be gained in treating this than m the first group Tb^ arc difTcrcnUatcd 
disease b> education which will bring patients In because ihe> were first treated b> surgical 
for treatment during the earlier sto^ of the rcmos-al and then b> p«lopcmU\'« radiation 
cancer At thu wnting about 50 per cent of the /na^aHc eases Under thu caption are in 
case* which present themsd\*ea for treatment at eluded all those eases which present firm fixation 
The Johns Hopkins Hospital arc operable but to either one or both pd\TC walls through the 
onl> a \*cr> srnall pfoporuon of these arc In the paramctrial or paramgmal Uasuc*. Most oT these 
vccy eari> »Uge in which the disease is limited to patients presented exieniii e s-amnal ertcaiions of 
the CTnTX the disease. Excluded from thw group arc eases 

In order to study the results obtained bv treat with gtmenil or with dononstrable exteimw local 
meat of the i 578 cases which presented them- ^landuhir Inioli-cment 

seh-cs m the period between January I 191X and Jitenrrent cases UndcrthiaUllearcindudedall 
October i 1937 tbe> hai-e been grouped under recurrences which have follow^ the surgical 
fh-e distinct heading operable prophylactic, reroovaJ of the uterus for cancer of the cenix. In 
mopeiaWc, recurrent and palUauve these case* the extent of the disease present at the 

At this hospital the pnoapal method of treat lime of iicalment %’ancd greatly 
ment has been by radium and secondarily by PaUmlne casts Under this capUon are placed 
surgery and \ ray The relatiiely amaU per all cases ihoainggcnerai mctastascs orecteniii'e 
centage of operable cases is due to the fact that local j^dular meUistasea. Most of them ha%*c 
the sources from which these cases came daring been associated with masaiix local fixaporu The 
these years, pnnapally relied on surgical methods treatment gi\-en has been not to cure hut to stop 
alone in the treatment of the operable cases com bleeding or to alleviate 
mg to thcnL Siightlj over 13 per cent of ail cases 

treated have been auly enou^ to be classified besults of treatment 

as operable. In Table I is shown by years, the total number 

In adthtkra to the anatomical extent of the of cases treated, the total number of cures and 
disease the results are dependent upon technique the percentage of cures for case* treated and then 
empJo^-ed in treating and upon the tipeand grade the total group is divided into the five divisions 
dmahgnancyfotmdonmicroscopicaiexamiaadon Indicated and for each group the number of case* 
Time does not permit, however of a com^eraUon the number of cures and the percentage of cures 
of the inJIueiice of these factors upon the 5 year are sbotvrn. TWs table refers to 5 year cures. No 
cure rale. case ia. included except when 5 full year* have 

I^t u» now consider the five heading* under elapsed from the time of treatment and when most 
which our cases are grouped cartful dinkai exandnation demonstrates no 

Tt-wfimw «at7«t»jbTHflwd AX*ay WTII«Nrf^i»dt)a*MtaiOr itTk«IlowaAK«aylloiipit4Lt»4to£»t 

1 ^ At MMt two ol n. 
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TABLE L — DlSlSIBtmON OJ CABES nOU 
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ia the uQctced dta. In om entire Mriet. 
ire 41 cam in whkb a dinkal cnre «bs 
lo be p i e jcn t foe teveial yeon, bat, u yet. 
’» been moUnk to trace the patsoti ana 
ore 0^ the tnsl malL Of theas 41 esm i> 
icperitde, 9 were opertW*, 5 «re recur 
od < prophtiJLctic. The vuiitkatt ia w 
centa^;!* « cures (iepeftd la put, on the dbtnbo 
tkm u to extent of (UeesM In pvt^ petbaps <n 
the Tajyfeg tedmSqoea anpkrttd aid, In part, 
00 the type* aoi trades of ma^tnuxy It beau- 
tUaBy dol^0Q*traw», herw e m the UndtaGoB* 
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Tenyw nfohaoA cawft ln*tedp<to laOctobo I iqil 
TM at bQirt«r of 5 yrar cami caati ije 

l 4 Vbv and ikD at cad c 4 >0 yttn no 

Oyti^ of recarmcB (reco ibtl) t« tenth yrai if 

d crtW^ tom cf cuccr (nm nth to itatti 
yw 3 

Djiia d MbcT dhm* * 

Ftfipinil tM 7 ytan o« kayer ud «0w heSof luio- 
tl|Utd If 

Iht tidut ca>«d cucaf Iw »c ytaj*— * d tlm 
etuntra bordcfOM, tad ' etloafT* re tmma a 


«hkh imad be put 00 dri wi M deductiow bm a 
ttnall aerkt of osea, lech u tt praated c&T 
one Tear 

lo TaUd n are ihoem the coiahiirtd resala of 
the eotlte acnes of cam, u wei] at the reaaitt 
obtained to each of the hre groups fottbe 5 year 
pertod la addltlcc, the reUUt’e frrcervtage fte 
tjuenctos cf each of the fin; rroops U ihorra, w 
•bo the 10 year re*ulu on tne cam ^Uefi nrt 
ipdl at the end of S ytan. PlnilJy the malb are 
In the cam treated la 1911 abfchR** the 
Eiat year of ihb lenea. ^ . 

Wade 5 yeata b an aitftrarily aoipted 
aid tor a out^ it mast be totiatantly kept 
that rtcantsttea nay taht pUc* afws thb pcrt» 
Bovover (t U of mtertat that w« han had <*g 
CM l ec uz fen ce after t» ytata, and tMi ndgbt w 
loierpnrted ai a primary nea--etoirih ^ ^ 
occarted to the lunti, Thtfet the period prior to 
Octoheri tgtt tien'xmxsosy*^*^^' 
At the end to year* <»iy ^ rj** 

and »tiJ a» ihown by eojnfoatiaa. Of t he 40 
cam namlninj id died of rtcvncacu 
the afarth aral tenth year 5 died cf **^*®*^”i 
different typo dtnlopias *l> aw It « 

faiterert here to mentioo a auca,bi j tf 
patient mt cared of a cervicaJ autr 
ytart, and b now cartd U a bc«« 
yetrt the ttexod wa* cnrtd of a 
lot 6 yetrt, and of an antral cancer for 3 J** 
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Fifteen patienlJ Tvho were traced from periods 
\*ar>'inK from 7 to 10 > can, ha\'e been temporanlj 
lost sj^t of Six COMS aiUr the 5 >-car penod 
died oT other causes than cancer 


It is of interest that the 3 cured aaa of the 
year t^n, 21 years aro arc all still well Two 
TTcre cttcnsjvc borderlmc operable eases and one 
an cxtcnaixt recurrent case 


CANCER OF THE 

W E. CAXDWELL, M I 

T he espenence of a general hospital with a 
gjTjccological sersnee would •eera to be in 
slriicUvT. In the Sloanc Hospital up to 1929 
cancer of the female reproducli\'e organs was 
trcatiid as part of the regular routine service. 
Those reqmrmg opcrativr treatment were skU 
fully handled Those reipiiruig other fonni of 
treatment radiotherapeutic electrical and heat, 
were handled according to the IcUtvsit) with 
wWch the parUculor therapeutist happened to 
have studied that particular fidd. la cancer of 
the cervu cspenence with radium is of interest 
The follow up itudic* show a s jear cure m 7 
mjiM of 21 or 33 K of those 10 which the 

process was limited to the uterus but m those in 
which the process had spread to the vagina or 
broad ligaments in only 16 cases of 94 or 6 per 
ccat (All patients not followed are class ed a* 
dead ) In renewing the dosage of radium, the 
greatest v'anet) is seen n ar>-ln§ from one barely 
iuffidwit to produce an artiGciai menopause to 
one which accorthng to present standards would 
be considered adequate Slmnarly the study of 
tlie follow up sutistics of these cases ihowi a 
great unsatisfactory vnnatlon Those physicians 
who were mtereited obtained results fat supenor 
to those who treated women merely as a part of 
the routine 

In 1929 s group was ojganixed within the 
Department of Obstetnes arid (Amecdogy com 
posed of two members of the staff wlm co-operate 
with the Department of Pathology and the 
Department of Radiotherap> Into their hands 
was placed the responsibdity for ail radium treat 


PELVIC ORGANS 

► F\-C.S..Ncw \oia 

ment and the pre-operative and postoperative 
conduct of the cases Since this time the opera 
Uve Ueaiment has gone on as before The 
efficacy of the radium treatment on the other 
hand at indicated by the 3 vvar results has ad 
vanced greatly and the follow up chnic shows a 
relum of 9S per cenu 

The moral from this experience is that the 
treatment of a disease such ts cancer of insidious 
onset and prolonged course wbelhcr favorable or 
unfavorable requirw on interested group 
equipped to cam out any diagnosuc procure 
or any therapy j and orgaruxed to malnum con- 
stoni contact with a cancer patient from the time 
such a condition is suspected- VS'hether this 
group should function as a subgroup under one of 
the therapeutic specialties as radiotherapeutics 
Of of a cancer dinic or on the other hand as a 
subgroup of the gynecological department fs a 
matter of debate. In this disease it is felt that 
above ail else early dbgnosts is important and 
that by having the gynecological cancer cases 
diagnosed and followed in the gynecological clinic, 
the losses caused by the referring of pauent 
(tom one department to another will be mini 
railed and the patients brought earlier to treat 
menL iloreover the treatments themselves arc 
within limits fairly wtU standardized Operativx 
techniques havx varied very little for many yrars. 
The use of radium as devrioped in diEerrat cen 
tets in many Mrls of the world has gradually 
worked out so that the principles of the techniques 
arc fundamentaliy the same and the results m 
laige groups show unimportant variations. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


RESULTS OF TREATMENT OF CANCER OF THE UTERUS 
AT THE MASSACHUSETTS GENERAL HOSPITAL 

LINCOLN DAVIS. iU), PA.CA, Borre*. UAMAonaxm 

I AlIgiadtoUkepartlnuyinpodurooncMtt I with to present » brief report erf the rtmlUci 
of cored cancer for I am tnre that b spite orf treatment ci cancer of the atma at the 
all the good work done by variooa organiia- chiactta General HoapltaL Theae reanlti nwr not 
tioTB in ipreadlng a note of bopcfalDcst in the aecm brilliant the figure* are not perfaapa aaWft 
treatment of cancer there fa atill a ^•e^y wideaptead as one mfgfat opect Dot It ihoold be remanbered 
fceliDg that the disease la hopdesi a^ incuimble that this is a miertl bo^tal ipedihihig in do 
Tbfa feeling ciiits not only anioDg the laity but way in gynecology In £a^ for acvTral yem fcA- 
also with many general practltiotKT*. Each of the lon^g the year igjs when !t began to be cim e 
latter sees rclath-dy few cam In hfa own practice, evident that the resolta of radium treatment d 
and if there happen to be a consecutive number cancer of the ctrvli were at least as good If not 
of bad result* naturallv the pricUtioner becDcne* better than the result* following raificsl open 
pearimotk about the eltoatl^ If large aeries of Uon patlals with this chsease st the GeoenJ 
cam are analyted bowm-er it fa foana that there Bosplial were as a mle referred to othn iasdtU' 
is a N-ery ropecuhlc percentage of arresta of the tkoi for treatment, u the Masachusett* Gefr- 
disease or cures. oral at that time had no ratfiuni. It was not mtQ 

With the laity the rituatJon fa c\‘ea worse. The the year 1915 that radium treatment of cancer cf 
a\Tiage person fa fond of tslking ebout his or her the cervix was begun on a very small tcale, to 
operatioo but I have never beard any one talk that the opporUmitiea for r epor ti ng e 
about having had an operation for caivccr As a cure*” foUawing it* use are g u tae ^ IJmIttd 
matter of fact the patient fa orally entirely un< Nevertheless, the results have been datlDCtfy 
aware erf the eifatiwce of the dfaease In bfa own heartening enconragmg us to continue sod in- 
case the secret having been carefully guarded bv crease Its use with luutantlal abandonment erf 
the doctor u well as 1 ^ rriative* lad frfcnda Thb hystertetomy The next few yean will 
was forcefully brought home to me a number of whette or not our etnfidmee has beoi vril 
veais ago wbra In talking with a friend a very In- founded. 

teUigent man and a pcomment attorney I told The standard of cure g ener a lly adopted fn ctm- 
hlm that I had been rivmg a talk on cancer He nfljng cancer stabitlci, the so called 3 Jjar 
aakL Aa a matter c 2 fact, ha* a case of cancer * cure, consists of an observatkm 
ever been cored? This man Hmadi had been years following treatmoit, at the crfwhim 
operated on some 15 yean previoosly forcancer of li™ the patirat 1* liring without dfactnen^ 
the tigmoid flcnire, by the late Jotm W Elliott signs of the dimie. This standard has been 
of Boaton, wbo performed an entirely succesrful lowed in this report but It ihould. of 
rmiavil irith suture of the boweL However thla undmtood that the term Is used In a r els^ 

highly mtelligent and generally wdl informed man relhc than an absolute sense, and that the pe^ 

was mtirefv unaware of the /act that he himself of 5 year* merefy represents a lapse of time^ueb 
represented a cure of a very malignant form of huucatea that future recurrence fa rejativy 
cancer of the boweL On the other nand when a likely Recurrence* are most fre quent in ^ 
patiejit succumb after an operation or foUowtog a yean after treatment, and 0^ *7 

a long illness it fa quite generally orculated that fah thereafter Thr« yean has been 

poor *0 and *0 had cancer ^ So that the brDUant insufficient period of otwervatkaL 
rejtilti are carefully bidden while the fatal caars unfortunately do take place after ^ * 

are thoroughly dac nase d. Therefore I think the after 10 or so yean, or at anypen^ _ . 
American College of Surgeons fa to be thoroughly In this report < patfents, who have 
commcDded for penfatently keeping this aspect eluded among the cured case^ having 

of the subject before theprofearion a^ tbepunlk. reported living and well at the end of <ye*A 

I am coQviBCed that a large number of cases of of undoubted recurreoce at tha end « 6 7 i ^ 
ciaccr have been cored in tw past, a stfll larger 15 yean, respectively On the other ba^ 1* 
Domber are bemg cured at the pre s ent time tJent* reported well by letter at the enow 5 
and evoi greater prospect* lie before u* In the who (fled of abdominal metasttsc* ^ 

future. iadoded. H an at*M 
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TREATMENT OF CANCER OF TliE UTERUS 


r ■ - If wyujM be necct- An anah’ws of the rnxwds of patients operated 

tenon o , , freedom of the bodi from tiponbj mcpersonalU show^ that something o\-er 

«Tfhe^hSLchusett» Gecend Hos- 4^ radical abdominal h\-stercctom}es and i vap 

Some He U«r a niortal.u of 9 5 I«r cent beea eo 

tri™ Ac ^■nent of aU^ in Ae hoa- m^U> b Ae cases trcaled vriA raAum 
U tT !!sLsTnr rohb made a rcDort of his Case* of adcnocaranoma of the bod\ of the 

&ts anA^Ae radical operation ihoamB s >-ear ulenis hart be« JjJ’^'irtUstmrt 

in .tn( caseaT or iJ tier cent fint Acncc raAum being used onl> if rUstmrt 

^9,^tLis«iSS of Ae'^eraus-e treat contra mdicaUon lo operaUon ^t^ 

B)»t 0’ Ancer rfAc^-u came into ms hamU- In ct^oiM of Ac b«j' of the ul(^ ^on 
T rmfiried before the American Surgical Assoda trasted with caranoma of the cen-ii the opcrabil 
he ^ with the ,U rate » n.UUx-dv and ihc mortahl> rate 

oletauon thotnng 8 enses of aurcdcal of telaUvelj low FurAcrmorc the duease 15 of 
?t«rs Sr^re tnAout r«ntrrence m so ca» fo! relaticTfy slow growth melastumng 09U.de Ae 
InS no mtova cent “* “ ‘“'c '“S' “ 'o'”' nWo™™' 

In lOJS as before slated we began Ae use of operaUon gitcs cactcding!> good raulU »upenor 
radium at Ac hospital m a small waj at but m our hands to At applicate of radium which 
only for Ae adt anted cases o( carcinoma o( Ae Incolcea some danger of perforation or hxmor 
cers-ii. GraduaUt howm-er radium supplanted thage and at best U a blind procure 
radical opemuon In Ae uealment of Ae more In an anahaia ol 50 cases of adtnirarcin^of 
facorable cases and only two radical WerAeirn Ae body oif Ae “i^ds at the Mass^usetU 
hvsterecumles hast been done since 1915 General Ho^Ul made in ipJS* Hound oyer 60 

I have personally performed a total of 43 per emt o 5 J-cu , cu» This compres 
hvstcrecAtma for cancer of Ae cervir at At favorably wiA the resulii of Aelraiment of can 
(^eiaa Hospital Four of Aese paUenU have cer anywhere in Ae bodi cscepting only super 
not been traced Of Aese 41 proved cancer cases ficmllesions of tl« akm. 

16 paUenU survived Ae operation for 5 yrata Dnnng Ae pMt year Dr J V Mefp launder 
withMt signs of reennence or 37 per cent Two uAcn an tatendiT follow ur> study of all Ae caira 
oaUenU tale survived tor 16 years and are in of cancer of Ae uterus at Ae hospital dunng Ae 
^ healA today One of these showed definite last so years, AedJng up and renewing Ae 
mvasion of Ae parametnal tissue remoied paAoIogIcal specimens and Arowing out all 

The raAum cases are limned m number and doubtful cases and all cases in which Ae pnAo- 
comome 11 cases of 5 year cores. The earliest logical ipeomens haie been lost, also personally 
of these was treated ta July 19115 There were 2 eiaminAg sumving patients A few cases 
cases to whiA rcAcal hysterectoiny was preceded recorded as cures in previous reporu have been 
by radium treatment One of Aese resulted In a escluded in this rigid resdew The follow up has 
cure which has been crediied perhaps sumewtat not yet been completed and it is fair to eipect 
arbitrarily to the hysterectomy Aat some adAtlonal cures will be founA I am 

In ■wilw'siing the value of any form of treat greatly IndAted to Dr Meigs tor the use of his 

ment It is important to know what proportion Ae data , , ,, , . j . . 1 j 4 

successful cases bear to Ac whole number seen or As a result of Als resnew to date it is found 
treated 101955 Acre were is cases of caranoma that there are at Ae ilaisachusetti General Hos- 
of Ae cervii treated wiA radium wiA 5 cases of pital complete records of 64 women who had 

< year cures. A 1956 there were J4 cases microscopically proved cancer of Ae uterus who 

^ted wi A t of s year out“- Hi 1917 hare stumved treatment tor at least 5 years wtA 

no to September there were 7$ cases wiA 4 cases out signs of recurrence so called 5 year cures, 
ofe year’ cures. AltogeAer 64 csselweie treated Of these patienu 34 had caianoma of Ae cervut, 
withraditmiwiAticasesofsyear cures orty and ol Aese sy had radical hy-sterecAmiet and 
per cent There was no selection of cases only ii were treated wiA radium TKuty patienta 
Ac moribund were eicluded. had carcinoma of the body of Ae uterus of Aese 

aS wwe treated by hyiterectoraj either vagina! 

» A»«. Sbtj 


] Km. it Km ni»*.te*r j**t? 
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or »nd J TOt iMtcd with rtdlnm. ones, the olicn TOt Uated bv coUniuo m the 

SBghUy over ooc-hall of tbese CMC* were penoiuj hoipital euff 


GYNECOLOGICAL CANCER 

V> A G BAULO FA.C^ ^lo^TUAi, Cajt^a 


O N the ptoi of this Collf^ to esttbliih » taith 
In the curability of cancet in the n^nds ot 
the roedjcal praetvon afid the pnblic fn 
coieral, I come to add a cootnbutioQ from t^ 
Exj)"!! \ict<jria Mootfcal ilatemity Hospital 
Montreal Canada 

The figures I re^t are small but repreaent the 
first aeries a>-ailaoie over the prescribed j year 
period The percenUge cured and remaining well 
in this Berk* is 16 6 (4 oot erf 15) 

The care el the cancer paiJeot appljmj to a 
lam (gT>«cofogttil eltnfc offers pecuiuur and «pe- 
dal diloculUn. \\ e Ka\^ all seen the lacrtdcn to 
in eipe nepced treatinent — the (atai delay In the 
UQdUfposed cue— Che careless patient does 
not follow advks and most be searched out and 
driven in when deliz^uent and vbo wfQ return 
only on the appearance of urgent and late symp- 
toms. We all know the negletted and pidful state 
ol the dviog cancer patient and we ill know bow 
casU> they fall prev to the dedra of ansaupu 
lous cancer cur* tcheroe*. They reqoira gufaJ 
ance and protection as wdl as treatment and 
eom/ort 

While all wfU admit the benefits accruing from 
large and spcdalbed cancer clinic* adlh es-ery fa 
cDitj for treatment and rcseartb U is not yet 
posBiWe for these instJtations to reach all the tuf 
lerers first hand and fjeqoently the best chance is 
lost through Inerperieuced and damaging or In- 
co^fete treatment 

Tbcrt remain of necessitT a great number of 
patients who most be treated in the dfntca of 
their vidnily and it was these factors which 
flimolated the foemalion of a subdivision of our 
main gynocoiogical dgjartnaent under what is 
known as the Cancer Cliolc and from which these 
results come 

A few words of the fornutlon and aedrities of 
this unit 1 think, mav be of some asristance to 
those similarly fituated The immediate direction 
of the unit was placed under one membor of the 


taiftlng rtneral staff trained and practicing gyn- 
ecology in all its branches. He was required to 
make a spedai itudv of gynecoloeical cancer in 
aO Ita phases and the most efficient methods erf 
trentment — needles* to sajr this Implied a study 
of radium and other radiological methods and 
their appropciate use*. To the groigi was added a 
secrtxd member of the staff with spedal training 
in Ubocntoiy methods and pathology su biinglog 
this important factoc into intimate Interest with 
the problems. This coov* has proved eatigo d r 
\'uIoab!e in the dinteal work. 

An adeqoate npply of radium sros peurided for 
the vork and the care and use ^ the rvfium h 
entinsied to the rarmben of thb subgroup thh 
I believe ImporUnt to Insure the safe tod proper 
use of rodloiD wboi required for cases other tun 
cancer 

Accessible \ ray fanlltle* are avallabie throefb 
the main bospital \ ray depaitmect but with sa 
Increased growth of the dljjic It it evident that 
suitable a^ spedal apparatus may be advaO' 
tageously placed near tne ipedal dl^ 

Kecor^ and ioHow up cca np rtse a mostto- 
portani branch of the work and requires unutoal 
intcxeit and fidelity to the work. I am happy ® 
tell you that this work has been well done and 
that on^y 8 of a total of 9 j 8 dunng the aeb no^ 
of ibecli^haN'e escaped obaervalioo o\-er a period 
of dyeara 

In coodoiion mav I emphaslTe the following 

I Cancer patients applying to a gynecolof^ 
clinic sbould be segregated into a specid dinlc- 

I This rtintr tfcidd be UDder the (firectw c» 
a clinician who has special fcoowtelgc aad ape- 
rieoce in radlolngkal methods. 

3 Spedal records and an accurate /oUow-op 
are vital to roulu. 

4- Results may be obtained equal Co the 
and more favorably equipped special ctocer 
clinics. 
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CANTER OF THE BREAST 

M T nV\E\ MD FACA JUtTUiOnt MAJimHD 


W HEN a woman consults a snrECon for a 
Jump in her breast, one question and 
one oni> of paramount importance ai 
emee presents itself to tbe surgeon for answer 
rwmd> Is this lump cancer or b It not? Ail 
other questions but thw can await an answer 
This one cannot, and until it ha* been answered 
be>*oiMi all question of doubt, the first dul> of 
the sur^n to his patient will not havT been dU- 
chsrgca As soon os the diagnosis of mahgnftiic> 
has been. dcfinilci\ determined the combined 
judgment of experienced surgeora and paihofo- 

S ta demands lie immediate removTil e« masst 
surgical operation of the entire breast and 
adjacent structures that ma> posaiblj be In 
vaded bv the growth- bntil comnlete extirpation 
with a wide nmrgm b> clean oixscciton of ail 
suspiaout Ussitts has been accomplished the 
second great obligation of the surgeon to the pa 
tlent With cancer of the breast wiH not have 
disduicged In the pnaent lUiie of our knowl- 
edge there can be no possible excuse for failure 
to reciwoiie cancer of the breast or to apply 
prompuy the only effectual remed) namely its 
radical removal as described b^ Haisted in his 
epoch making communication in 
That cancer of the breast a* dsewhere is 
curable and that cancer of certain types and in 
certain regions of tbe bod> it more amenable to 
treatraent than In others are established facta 
Because it is not a tntaJ organ and owing to its 
anatomical *tructurc the breast lend* itself rcadffv 
to thorou^ examination and complete remot-al 
The one Uung vet lacking m securing the maxi 
mum number of cures is the active intelligent 
co-operation of the patient She must, somehow 
be iroprcned with Uic absolute necessity of con 
•ultmg her phj'sicjan at the first *im of any 
trouble VD the breast. This w the crux oi the whole 
matter 


M) contribution to this discussion is based 
upon a studj recentiv made I>ew'i 5 and Rlen 
hoff of 950 coftsccuUvc cases of cancer of the 
breast mans of them m> own operated upon in 
the Johns ifopkins Hospital over a penoa of 43 
years from the beginning of the hospital in jtSSo 
101931 b> 38 dificrent surgeons Of this number 
X17 cases operated upon more than 5 years haMS 
ocCT traced and their nretent condition is known 
Of this number 135 f:6 per cent) lived from s to 
3a jtar* following operation WTiiIc this per 
centage of cures compares favxirabb vnib other 
staiistKal studies It must not be forgotten that 
o\Tr 50 Mr cent of the cases \vm operated upon 
b> jnember* of the resident staff and that the 
penod co\‘trrtd runs back to the t-en bcguinlng of 
the Uolitcd operation when cases were very late 
in coming to operation 

The r^tal of these results will at once suggest 
to tbe irUnd of ei’erN thoughtful surgeon two 
Ideas (i) how compamiiN-elj omali Is the number 
of cure* obtained and (r) the oum Bj what 
raeaosraay IbU number be maiemlK increased? 

Four si^ficant facts emerge from a syTnposium 
wdh ns this (i) That cancer u curable or what 
amormts almoat to the same thing it ma> be 
held m obeyance for an indcfimte term of year* 
by timely radical surgical measures (3) That 
cari> diagnosis is essenUrd to suacsi (3) That 
the most radical excision of the growth is alone 
productive of tie best results, u) That m the 
present state of our knowledge any improxtriieiit 
in our percentage of cures must come through 
educating the patient to seek earlier advice 
The phyncian u not aJvrayi blameless in failing 
to refer his patient at once to a compctenl sur 
geon and the surgeon himself is not olwa}'* suffi 
dcntlv radical m his itanovai of tinues to gii'e 
the patient her best chance. In all three of thw 
directions impro\*«nent tnay be made 
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TABtX Jl. — OPOABUXTY IS CAttS ( 
CASOXOHA or CX]l\TC 


Toul 

Openiib — United to ct Mi 
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TABLE m —ACES OF CAECUCOMA OT 
Cai\TX PATICfTB 


carcinoma of the cervix uteri 

COUBIKIO STAT 1 STIC 3 OT PaTIESTS TWATED W TIDt CasCEB CUKIC OT THE UCFlUyS HOtTHAl 
IS \EM \o»x Series non 1919-1^37 wtoi a Fite Year Omeriatkfs Pduoo 

CEORCE GRAY TiARD UJ 3 ,FA.CS Vcw You 

■f ^ ha\e pTrvioujls publnlwd cutictical 
Y \ of the 5 '.-cir re*ult« we h*\-t ob- 

tuned with nidiotheTipN of c»retr»ma of 
the cmii uim »t tlK \Y oman % Hotpitol in igts 
1918 and 19 o YSe now luNt two matt $ ytai 
leriei lo report maklnp fe »me< m ktt coveii^ * 
penod oI ibirtera %-e3r» 

I>uniig this time I ba\ e faod under m\ direction 
tome 560 odd cAvs J cancer oC tbe cer\n and 
more th*n too case* of ariooma of the fundus. 

Tbere are t ca^rs of ilic ccr\ ix in which the t 
jT*r ohsen-atKin pmod ba^ been compicted uw 
thlfi group forms the bans (or thts tuuiuoil 
report 

The irap^.rt&ni feature* ui our Cechetktoe as 
prefSHtdt pubh'hed are a personil foiiow up each 
nwtith of all cates throusbout the 5 penod as 
far as u possible the nBpknnjeot of Wood iran^ 
fusMsw before or ihotils (oUoKinf tadkrthenpy 
in an arwmjc or etcheetk patients, and the 
radiation of meusistu: recurrences In the raid 
sal tract ut thetr Inciptenct nb«i dtacovqed in 
the (oiknr up chmc Our imual dosage tt-eraget 
front t bcc t 4 roo oulligraffl boura of radium 
fletrient 

The resolti recorded In this report mdadc 98 
cases of the lost two s rear 'erfe* frean itaj 15 
iQij to Ma\ 15 1917 The oontplete stiUitks 
of the t t-ear end-rejulis of aU caset of card- 
Doma of lie cents uten treated at the YYomaa • 

Hospital fttJcQ Febntar) sj, 1919 lo May 15 
1937 cffa total of ri;^t eer^ jsshown in Ibe /oL 
krwing tables. This indwies the 14 potrents who 
were refused radium treatroent becaiEse the growth 
was too far advanced 

TAJSLT L — cases OF CaSCDTOMA OT CCTSTX 
tUTTABU FOT RADICII THEtAFT 


JO 

515 


YooBxtst *4 yuLTf 

OWnt BffjrtM , 

Fhw ptj cent of lie petirtta were aader so ir»n " »*• 

TABLE rv — PRDtARV MOSJAUTT OF RAOrCH 
TRy.ATtTTTTT FOR CARCIKOIIA OF CERtTt 


TtrtAl 6 ' ' 

OaiiJ ‘«»»h*\n^TLA. i i “ "i 

n«nSdaBiUl*^^^ \ lit o * 

OsM ni friinli* Suce* IT Jk ni !.?• I ^ 

ClA* IV Setolu Staje rv tA »7 J " ' 

The primary mortality for all cases 
I I per cent with no deaths in the Qua I « Ua» 
U (Schmitz Class) (League Natfco* Stsfic i 


Total auo m« Sil •«» ® 

BTAted nili ladhim J4A S® r 

TrtOTgd fdteai »4 3 V 

<JporlUUiF--o6 » percent 

Table II shows that it,6 per cent of the total 
number of cases were operable (limited to the ctr 
vit) whereas 84 per cent were looperabto 
(eaiended beTo*“f ^ emu) 


TABLE V — CARCIKOJtA OF CERVEt FOtlOTT 
nCQ aOTRAVACDtAL HTFTXRECTOtfT 
Otrfytd IiWB toUl erf 157 <«* 

Konlwr 'J 

LWa* jy»*n ^ „ 

Pfittat 
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COMBINED STATISTICS OF CARCINOMA OF THE CERVIX ^35 


TABLE M. — FI\T YEAR E>n>-RESITLTS IN C.\fiES 

treated tor cARcrsoiiA OF cru\*ix 

Gnwiwl JuxortLnf tc ScKmlU CUiiiftcabon oi Fatenl of 


Nttnibo LW*« 8ti>«jywn 


I 

4 

a 

30 0 

H 

73 

36 

49 3 

in 

149 

4/ 

tS 9 

rt 

17 

0 

0 





ToUl 

343 

ss 

*4 « 

table 

m— yiA-E VTAR END-RESULTS IN 

fATHATS TREATED TOS C tKCINOUA OT CERtTX 

Gtooned Kcerfiai: to Lewie ol Volloll. CUoitellon ot 


Extent of Dixcue 






To crel 

Sure 

S«mWT 

Llrisx 

J r**r» 

I 

77 

3S 

49 4 

II 


33 

»S > 

m 

ita 

14 

II 9 

rv 

»7 

0 

0 

Total 

343 

«S 

>4 S 


Table \TI »bowi that 49 4 per 
laUiJig into the League of Nation! Stage I 
M&vtd for at lexist $ \xar» J5 ^ 

Stage II cases recaNtii 5 NW cure* n 9 percent 
ofSie Stage in case* h\ed for 5 j-can after the 
Unt radium treatment None of the Stage I\ 
case* lan-dved the 5 j'ear penod 

table tut — FU'IB YEAR ENP-RCSULTS IS 
FATIEKTS TREATED FOR CARCtNOlLt OF CERXIX 

Cctnpari*Mi between Ixame oJ Noikna *nd ScKmlU 
Oa*^ucat>oiis 

^ Per tmt 

Lw^oJNtfaw i-cUnxU Staiba 'JW» 

1 liJI 7 iS 

II & in in 47 0 

n j\ » o o 


IIosplul Itdimque i8 3 per cent of tlic CUh III 
and IV Sduruti {Ijaguc oI NaUotu Sug« II 
III nnd IV), the inoperable patients were sae-ed 
for 5 jear* or more. 

TABLE riS\L SUTmAR\ OF FH E \XAR 
la^D-RESULTS IN PATIENTS WITI! C\Ra 
NOitA OF CERYIX 

LMoc Ptr c*»l BTia< 1 Tt»n 
TotalsrtB 4J7 *S “al^nte ctrrt 

Total treated 443 *S ’4 * rdatire cure 

IVrr* a«n wm twt b tie WJo«-*P m «1 rrMdeO m 

dr^e4 tsKrr 

ComiUrltd 0 pff '*** 

TABLE M —OYRCINOMA OF CFR\I\ UTERI 
TREATED DV WOUANS HOSPITAI TFOI 
NIQUE ILO IQao— 'MA^ 15,1917 GROUTED 
ACCORDING TO CFLL TYPE 


S»J»Wt Per ersl UAll 


Tout treated 

»63 

100 0 

SqoaiQOus I 

58 

31 J 

Sqtcunous I aod 11 

»S 

9 5 

SqxUOXMU n 

0 

id 7 

Squamous 11 ted 111 

>9 

X 

SqoacDOQs ZU 

14 


ScroamoQt 1 and HI 
AoeaocarelDocu 

le 

11 

3 8 

8 4 

AdcoocardDoma aod sqoamoat 



n 

1 

0 4 

UedattlSed 

3J 

11 6 


An attempt has b«n made u seen in Tabic 
\I, to group the cases of carcinoma of the cer\*ix 
according to the of cancer cell found on 
microscopical eianilnaUon In this *eri« 91 per 
cent rrere cpidcrraoid or iquamoos cell tj-pe 

TABLE XIL — FrtT: YXAR END RESULTS I\ 
CARCINOllA OF THE CER\TX UTERI 
TREiVTED D\ THE WOilAN S HOSPITAL 
TECmOQUE IIA\ 1930 — MAY 15 1937 

GROUPED ACCORDINO TO CELL TYTE 


TABLE tX- — FIVE VFtR FND-RESULTS IN CAR 
CINQIIA OF CER^ IV TB> 4 TED BY UNIFORM 
WOMAN S HOSPITAL RADILTM TTCTIVIQirE 


Dott T>0X ifvdiKie p<iUeoU“»ith previmw or *u\^utot 
treatnscjt or operation elie»bere nr paUreU trwi^ pre 
Timatoilay 19*0 wirtn milbod wm oasUuwiardiMd 

Aoimber N* «•* Wo* 

umiM LiTM* s im" 


Total *55 

C3a»*a I and n Schroita StApe 
I LN LiJoited to cervix 4& 

Claatet lU & H SehmiU 
State* n lU n LV »0 

Extended beyond cervix 


6t 

*4 

3« 


M 3 
5» * 
iS » 


From Table tX one notea that 53 3 per OTt ol 
the Clasa I and II (League Nations Stage I) earijr 
caaea are salvaged for 5 veers by the Woinan a 


Per r»t li sn- 
NkisiMfT Lirbx S Tvu 

» 6 a 65 14 S 

5^ 17 *9 3 

as 3 ^30 

70 14 34 i 

19 o 00 o 

»4 3 ‘r 

10 o 00 

ai 8 31 

I 1 JV' 

33 9 a. 

Mr* rate. 

The hlghat cure rate for any oik- f. 

36.4 per cent for the odeaiocardnomaL ^ 

vlx- In this group 8 of the 2* piUi i i ^ 
at least $ yeart. This finding ls com. , 


Total treated 
SqttazooQ* I 
SqtucQou* Zaod !I 
SquamoQ* tl 
Squaioous II aad HI 
Sqaaewtu 
Sqoamou* I aod III 
Aaowcftrelttoma 
Adcoocardnoma and aquam 
ooi U 

Unfit nlSgd 
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geoeral bebef that adenocardaomata of the oaot tad radlcsmUot the cell Ope, the vone 
cervix are more difficult to core than the aqua* the prcftaosti. AdecocajdrKina ct the cesMx, b 
mous cell caiaoooiatB. oext beat ctne rate thb Mrtet, pve the best resolta artd iherefcce the 
was ^3 per cent for the sqtsajnoa El type, tad beat prepob. Of the aapamoos cell caitmocBata 
third!) came the equamous I Ope idch a c year the aquaistma n type anorda the best progacab, 
cure rate of 29 y per cent dnly 3 of toe 24 aquamcna I aSorda the next best prcgncab, and 
{MUenta, or it « per cent of thcne aboirlcig aqaaioous tn gim the vont prognodi. Also, 
•quamous ITI cdU ftm’ioed for 5 years. It k 00c aeea that the further adranced the leslco has 
mtereating to note the crceptioiiali) Io» core extended the it w a e the prognotb. Qass I and n 
rata for those cnaa which showed a cocnMnaUoo have a cocsfderahl) better pirogDoati than Oasi 
of two t>-pa of cells. Only u per cent of the n and IV 


a oamous 1 and H, none of the aquacDCKii El and 
L, and none of the aquaments I and HI typa 
for 5 veaxa. The 5 year cure rale foe the on 
daoifiedrttrap was 26-4 per cent This Is iTOrocri- 
mately what one would expect since it is uioost 
thciameperccotage SI the rate of cure fOTsU cases. 


SUiUIAXT 

Dnnng thirteen yean it the W ocnan’i Hospital 
we hai-e demonstrated that in a gynecciog^w 
flintr irith appronBiatdy aSo mnHEiauu <* 
radium element, neariy as P® ^t of th^ 
treated for caranotna oi the cervix can be saved 


Core rate for all caaea. 24.8 per cent 

» Cure rate for undasiified group 26.4 per cent 
There were 33 casa m the unciasdned grearo out 
of whkh p lived for 5 yean or more. In 3 01 these 
q rang t^ fpedmen obtained was too small to 
cramlDe One specimm was lost, a ipemnmi 
vere so atypical that no diagnoab could be 
rendered and in 3 cases no biopaia were taken. 

Table VTTT was made In an attempt to show 
the relation of cell type extent of disease, and its 
bearing imon prognosis. While the groups are 
\TrT <uniri and general statemmta are hard to 
substantiatej neverthelai it can be aaid that the 
nwre cxtcosivt the discaie and the more milig- 


for a period of 5 veatrs or longer 

We believe that careful prepaiatno and after 
care cJ these patients, with a medcoloui 
follow-up and the empIo«™cut of 

ations for early manHestadani of recurrence in tw 
vaginal tract will materially incream the 
centa^ of patients salvaged tor five years 
A so per cent or better absolute cure 
DO radhnn mortabtj should be attamsUc 
pataestJ with the disease In Its early itagea- 

REfER£NCES 

1 W*»DiadF«aAi. I 3 in.ll ‘I’ 

1. Ib^ toia.xcLi0^ 

3. Iiksn. Snia., OjT^ k 0***-* 
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m^F YEAR “CURES” IN CANCER OF THE BREAST 

DURTON J LEE,iIJ) F-A.C5 ,Nct \o«: 


T he object of thisroeetinc U to praent to the 
medical profession and the public, concrete 
facts dealing with the cures of paticnti who 
have been treated for \'ark}Ui forms of cancer It 
is highlj dcriiablc that we, os medical men, should 
stress the optimistic tide of the cajiccr problem. 
The public at large, and many doctor*, apparcntli 
bclirvT that no case of cancer U e\cr cured Wlln 
such a pesslmisUc attitude of mind nothing can be 
achle\Td In aa> field of human endca\or, and 
there is no aiillcUon to which manLInd is subject 
where pessimism i* more disastrous or optimism 
more licful, than In cancer I feel that it Is un 
fortunate that cancer has been referred to os the 
great scourge for it it just os res^table a disease 
as any other disease with which I am familiar and 
many patient* treated correctlj arc cured of their 
flis pennoncnlly 

I have been asted to present to you a brief 
statement coocemlng the absolute number of 
itar cure* at The Memorial Hospital for 
Cancer and Allied Diseases in patients treated 
for cancer of the breast by radical surgery 
combined with pre-operaU\T and postoperotlit 
irradiaiioru I been told that percentage 
figures ore not desired but that the absolute 
number of 5 year cancer cures in mj own caperi 
cnee should be gii’en I haiT under peiaonal 
supervision at the present time 90 patients who 
were operated on /or cancer of the breast 5 or 


more ytan ogo In all of these patients histo- 
logical \-CTificaUon oJ the diagnosis ol cancer was 
obtained and todaj they arc entirely free from 
disease and constitute healthy, useful happy 
rnembera of the sooely In nhich they tnd them 
*d\*es. ScATial patients whom I ha\e followed 
for suJl longer periods sec me annually for a fol 
low up \'islt always terming this yearly call our 
'anniversary 

I feel certain that this group of 90 women is as 
useful and happy as any other 90 individuals you 
can meet in p^ccl health But how has this been 
accomplished? These women came for treatment 
at an early stage of the disease when one could 
reasonably hope for a complete cure of their oil 
ment by a comblnallon of surgery and irradiation 

The mam reason why all of us do not have sUU 
larger numbers of these 5 year cured patients is be- 
cause many women will persist In not consulting 0 
doctoral frequent lntervTd8,and will not adopt the 
Ian of a careful complete physical e.tamlnation 
y their doctor every 6 months. Moreover they 
will not seek the adnee of a physloan the mo- 
ment any abnormal symptom referable to the 
breast appear* The other equally potent reason 
why more women are not pcrraltled to enjoy this 
same state of a 5 year cure is that not inlrc 
qoently doctors in their lack of wisdom assure 
paUents that painless lumps In the breast arc 
of no importance and have no senous Import 



438 


SURGERY GYNECOLOGY AND OBSTETRICS 


CARCINOMA OF THE BREAST 

Sdschcal Teeatmimt and Risdits Fiv*, Ten axd Fitteen Yeajj attch Radicai AimriATKH 
SnJART W HARRINGTON \f-D Rcomnx, Uixke>ota 


T he turgical treatment of carcmoma of the 
cnimnaf^ gland u bued on the bypothcsiA 
that mali^wTvy b loadlied tt the onact and 
later in the courae of the daetae involvT* other 
tmoes by way of the lymph, >"4 occaskKudly the 
blood ttrcam. If thli cooceptlon of the dbeaae b 
correct, it la mamf^ct tint the meat Important 
confflderationfl id treatmoit are early reco^tkn 
and immediate complete removal or the growth. 
The meat Important facton which Inflocnce the 
reaulta of lurgital treatment are the extent of 
the in^-oliezoent at the time of <^>eratioo the 
thorooghneB with which radial operation la 
done and the degree of malignancy aa ihown by 
mlcroacopc emndnatioa. The following mrgfcal 
•tadstKS and remiltx of ooerxtkm are laaed on a 
eenea of t 357 cuea la which opomdon was per 
formed betwrai9To and 1937 Indosive thiaper 
mits the compfladoo of rewu over a period of 5 
yean is all caiei 

Reco^tloc of mallgnaat disease of the breast 
by dtaTcal slgoa and cymptoma depends oa the 
daraOoa of the led on at tin time of examlnatloo 
these ngoa and symptoens art bopdestly made* 
gnate in determiiung early mal%naat disease. If 
sufficient time b per^tted to ds^ae. it b probable 
that 100 per cent of these coDchtiana could be 
diigooecd dlmcally, bat meanwhile much valoable 
time has been lost more treatment b Institnted, 
and m most batwrifi** the patient will have loat 
any poasfhibty of obtalmng pennanent core 
from snigical trcatmenL 
Flzatkon of the skin over the tumor b the most 
chaiacterbtic dini fi of malignant dbeaae 
it was noted in 83 per cent of cases. In studying 
thb group with reference to the p r es e n ce or 
abeence ca lymphatic invidvement, it vaa found 
that in 73 per cent there was mctutaib to the 
regional brmph nodes, which indicates that if 
fixation d the ti4n has ummed metastaib wiD 
have occurred In appromnately three foarths of 
the cases. 

Malignant growths are rarely palnfnl in the 
early ftigo of th« dbease, which b one of the chid 
reasons why patients with malignant disease In 
aH Btatkms cd Ufe, delay examination. In many 
they do not come foe treatment unttl 
the lesion has ulcerated u was shown hi 7*9 P® 


cent of cases of olcerated lenoca operated on m 
ipjo Thu high percentage of cases in wiuch an 
ulcerating legion was present at the tune of 
operation Bgtin erophariict tlw fact that the 
pntlails are bdog seen late m the counc of the 
daeaift, and also the necesdty of more 

eameat educational propaganda. 

I do not bdieve ^t the p cese uc e or absence 
of mclastasU to lymph nodes can be definitely 
ascertained on clinical in til cases. 

In the cases observed in the last year palpable 
nodes were found In 6 d per cent and In 68 po- 
cent of thu 60 per cent demlte axQlary metastatfi 
was found at the time of operatioa. In the re 
maining cases the enlarged nodes were found to 
be mfiammatory In the 40 per cent of cases Is 
which enlargement of axfll^ nodes was not pal- 
pable, axBlsjv meiaslub was found In 39 per 
cent Id most cases these enlarged nodes were 
under the pectoral nacies along the ixfOaiy vtuL 
In view cd the freqoency with which tliMpal- 
pable nodes art found to be InfiamnaWy cn 
m kftacup ic examination I do not believe It b 
justlfinble to refuse operatba. In a review of 
cases of malignant tumor of the breast encoun- 
tered from iDio to 1930 I have tabulated the 
percentage of cases in which there was nodal 
Invoivement at the rima of operation. It was 
found that the average poxents^ of patients who 
had nodal involvement In entire period was 
64.S and that the percentage was little diffnent 
■mfwtg cases encountered In the last 10 yeara In 
1910 the percentage was 634. 'Iha sgim 
tnoioites that cases are being seen too late b the 
course of the disease to expect the best reselts 
from surgical treatment 

From a surgical standpoint, the cases cd «si<® 
of the breast which re quir e most careful 
slderation are those In which a definite dlagnosb 
cannot be rnatjf clinically and b which the quea- 
bonarbesof whether it b best to keep the 
under obaervatbn or to treat the coedit^ 
■urgbally In all i-f b which there b a wo g w 
localised tumor without defimte d btr al 
malignant d^*^**., the only safe way to esttNW 
*d3nlte b by surgical removal of the 

tumor for mlcroacoplc examination- The tiUDOf 
should be reroovod by wide era li nn , weD away 
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from th« itmiu of the groTrth and without 
trauma to the lesion Utually I prefer to rcmo\*c 
a wedge-shaped piece of tissue including the 
tumor Mlacscopic examination of the tumor 
ahoidd be made immcdiatcl} after lU rcmo\-al 
bc^ore the wound is closed H the tumor pres'es 
to be nialtgTuint the operation should be com 
pitted as a radical amputation 

I do not bel5c%*c that it is e\'er justifiable to te 
mo\'e an> growth from the breast without immc 
diale microscopic examination of frozen sections 
of the lusue and the manner of completing the 
operation u Indicated b\ examination of the tis- 
sue the poorest surgical results in carcinoma of 
the breast are obtained from secondarv radical 
amputation after pnmar\ partial remoi-al of the 
tumor In a review of the senes mentioned I 
found that ir per cent of the fiatients had under 
gone a primary minor uperalut procedure and 
m these cases I performed sccondarj radical 
amputation In group l>Tnphatic m\ol\'C 
meat had occurred m 79 per cent of cases os 
compared with 64 per tent of cases m which 
prlmaiy radical operation had been performed 
The results of radical tecondar. amputation are 
ccrteapondingly los salisfactor> than after pn 
marj radical amputation These cases m which 
t primary raicor operation had been done do not 
gii-e a correct impression of the results because in 
approjamately 50 per cent of them operation 
could ttot be done the condition was hopcle&alv 
^operaWe at the time the pauents misented 
themselves at the clinic This is parlicu!arl> true 
when some t>*pc of escharouc paste bad been used 
on the breast pnmanl> for in more than So per 
cent of these the condiUoo is inoperable 
The best surgical results arc obtained b} pri 
maty radical amputation In this senes of > 357 
easel in which operation was performed between 
1910 and 1936 the cases were Ol\^ded into groups 
depending on whether there was nodal involve 
meut In the senes without nodal vnNolvcment, 
71 3 per cent of the patiwits are hving 5 years 
•iter operation 53 9 ^ cent arc living 10 years, 

and 40.7 per cent 15 j-ears after operation in the 
cases in which there is invdvemcnt of nodes the 
rraults are not as aat^actory but probably are 
more favorable than when there is metastatic 
malignancy from growths elsewhere in the body 
In the group of patients with nodal involvement, 
a6 3 per cent are living 5 years after operation 
14.6 per cent to years after operation and 10 $ 
per cent 15 years. 

The technique of the radical operative proce 
dure has been fairiy Tpell standardued. I do not 
mate a uniform type of incision in the skin, lor I 
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believe that the best results are obtained when 
the incision is planned in each case so as to re 
mox'C the greatest amount of skin over the 
diseased portion and leave the least dcformitv 
and rcslnciiofi of motion of the arm If the inci 
Sion is propcHv planned m accordance with the 
situation of tumor su/Tiacnt stin can be 
removed to that there is little danger of local 
recurrence and skm grafting is rarely neccssarv 
except in the most extensive cases In a general 
wav if the tumor is m the upper or lower quad 
rant of the breast a vertical inasion will give 
the best results m complcteh removang the groiv ih 
and in giving adequate exjwsurc for deep dtsscc 
uon If the growth is m the extreme inner or 
outer mjfldrant of the breast a transverse incision 
IS usually besL -Mier the cutaneous mnaions have 
been outlined disscctionof thesubcutaneoustissue 
u made around the entire uperaiivcncld thcmcdi 
an portion of the diSi«Uon being earned to the 
median line of the bodv the lateral portion to the 
border of the laiissimus dorsi muscle rxtcndmg 
below over the upper portion of the rectus fascia 
and above to the clavicle \pproximaiclv two- 
thmis of the cbvicubr portion of the pcctoralis 
major muscle is then divided and lU Biiachmietit 
severed from the humerus The Ivmph nodes along 
the upper portion of the brachial vessels are then 
thoroughly removed and the dissection is earned 
to the lower border of the pcctoralis minor muscle 
The attachment of this muscle to the coracoid 
process of the scapula is then sevTred The dis- 
secuonof the oxilbn and iicrnoi Ivmph nodes is 
entirely completed all of the nodes that Uc along 
the lateral thoracic wall and in the axilla being re 
moved, both above and below iheaxihary vciscUi, 
to the piomt where the axdbiy becomes the sub- 
cbvbn van The branches ot the oxilbry vessels 
axe caught and ligated as the dissection of the 
lymph nodes proceeds toward the sternum the 
Jong thoracic and aubscapular nerves berng pre 
served- This completelv outlines the tissues to be 
rranoved which are sull attached to the thoracic 
wall, ind which consist of the breast, the sub- 
cutaneous tissue the axdbry node* and node 
bearing fajcia the pectoraha minor muscle and 
the greater portion of the pcctoralis major rausde 
These structures are then dissected from the 
tboracjc wail itarting from the lateral aspect, 
ligating the perforatirig Intercostai vessels The 
ontenor sheath of the rectus musde is remov’cd es 
the dissection proceeds toward the median line 
and all the cardnoma bcaruig tissue Is removed 
In one mass. 

'Hie results of radical operation depend to a 
great eatent, on the thoroughness with wWch the 
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TABLE I — aAOTCAL AiTTUTATIOa TOU 
CAECTXOIIA or tttt: dbeast 


(5 tod to Yeu RnutU AcconOoc to tltc Gnd« *t lUUt 
B*ncy b i,oti Cmc* in Whkfa Opetifca 
Pfftormed frcra 1910 to 917 IndiAiTc} 
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oper%U\’e prooedurt b ptrion u ed. I do oot thlok 
w import a net d tha am be gitm timaled intt- 
mticb as the oedv piaetbQlt) d obtaiiung evt 
from tuTfifcal (reauseat b from the ciri|^tial 
opcniU\-e procedure U has been my et p enace 
that lecocuiarv optrstrve procedure* ha\t beco 
of Uttle beneftu 

In cases in irhKh a dchnlte dmkai dtogoosa of 
mobcTtant disease can be mode the arodltlon 
ustroiij b foiri) wel] ad\*aoced trtd the deefsioo 
as to ibe type of iteauoent to be iosiitutcd de 
pends 00 the amount of m>-ol\*emetit pr es ent In 
cases in which the iesmn b unHateiah and cUokail 
examinatko doe* not reNTal m'ldence of distant 
metattasb prlmorv radical ampaCatkm should be 
peadonued In certain cases in thich the supra 
dasScnlaT nodes are palpable, radical ampttatkn 
may be performed bcaose of the po«£biIil> that 
the nodes ore inflamraatory In inch ca« U is 
be*t to apply radium to the node* »ab*eqoenl to 
operation beraose of the PossQjQlty that they mat 
harbor metastatic fToirths. I do not beljerc that 
op e r a ti on b adrfsible If clinical esamlnatxm 
dcmocatrates definite dbtnrit metsitasb to the 
lungt, booe* or Hitt If tbe« b an exletmw 
ulceiaUne lesioo and a poarihUlty of mnosing 
the nlcmted portiem and closine ibe skht, I be- 
lievt radical ampntatioo ahould be periotToerf 
rather tH^n a more palUalK-e pro ce d ur e toch as 
a simple amputadotL There is very little addi- 


tional rbk b radical tmpoialkm u complied 
with rimple ampotaiion and b case* cf tie Und 
tocntlon^ radical operation b in rtaHiy piIEi 

tli-e. I bdieiB that the pfogDoiUfa mach WfT 

wltfn radical operabon b performed. 

The moat \tluable bdlratloo* as to prcfooib 
b cases of caidrwma of the breast are obtained 
by study of the mde of mal Wrwy present and 
by dttermbbt the extent of the dame u iodi' 
cited by the absence or presence of ^jhatic 
b\*olveroenl. \S e are wm TraVh>g a stod> of Ib^ 
(rade* of malipTtancy m all coses of caiatncoa of 
the breast b which operation has been petfortaed 
rince 1910. Thb study has not been cooqirted, 
hot the resolts ore krujwn b r^ir of the case* fa 
which operation was perforaned Irotn roio to 
1917 bdosive and this I bclic\'e b a snfl k ietr t 
aomber to p er m it a pteUmbaiy report. The 
tcsuila of ihk study ore tuuform thrtragboet b 
that the ttsnlu of opcatiem b the pr esen ce of 
lower grade* of mohenancy were much beUe 
than b the presence of hl^ier grades, and the 
results b cases b which nc^ bv'olvment was 
absent wm uniformly better b all grade* lioa 
b can b which nodal fav’d i Tr o c o t rss cresenL 
The results of this study ore shown b Tabb I 
The resolu b those cm b vbidi pottfipera* 
roetupen imtnant had bom giien sad 
those ID which It bad not be« gfrec wt« coO' 

nared. In the case* b which there was huiptotic 
m\*ol\TtDent and roeatgen treatment nod been 
gl\wn the nv'erage proportion of padenii sib 
letloo* graded j ox 4 who were bdag after 3 and 
5 yeara, was is per cent mote than aaxifig a 
ebsQar group who h-^d not had roentrcti treat 
roent, and the aitrage proportion « patwou 
with Woo* graded i » 3 or 4^ who were Ih-bg 
after 10 years, was 4,3 per cent less than among * 
rimBar gtcng> who had not had roentgen trot 
ment. The ptoportloc of patients IMng after 3 
or 5 yeara, wbcoe le*kms were graded i or j to 
3 per cent less than b a jlmOar groop »ho fcoo 
hMd reentgen treatroenL These resulu indjc^ 
that postopcratli-e roentgen treaUDciii may w 
of benefit for highly maflgiuBt ieakes, 
lariy if there h ntupHatic bN'oh'cmcnl, bet ft 
sho^ not be used as a routine jneMure dog 
tie tesulU are less aatisfartoo who it h 
for loDon* of bwer grade* of rnaUgoancy^ an^ 
the resalu after 10 years are coondoed, tW 
appear to be W satisfactory when Ink®* 
the higher grade* of malignancy I h ehera that 
roentgen tnotmeot 1* oI beuefit b sebetrt ca*a 
but in ctTtam other cases It may be 
U severe reoctioo follow*, its use *Wd be 
errttbaed. I hai-e seen a nninbcr d caw of tft» 
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tTOc m which doatant metastasis ocoirred earlier 
than would ha\*e been earpected from the degree 
and extent of the malignancy found at the Umc 
of operatiou Because of lack of uniformity of 
resufti m treating the different grade* of nulig 
nancy and because there was no marbed X’nria 
Uon m the results obtained whether or not 
roentgen ray* were used I belic\*o the practical 
importance of this study is that patient* who are 
accepted for turgical treatment should ha\-e as 
radial and thorough an operative procedure os 
possible, imce roentgen rayi cannot be depended 


possible, imce roentgen rays cannot be depended 
on to rciaovc any malignant tissue that may be 
left as a result ol Incomplete operation 


1 Present clinical methods are inadequate to 
detect malignancy until it i* fairly well advanced- 
* Microscopic examination should be made 
in ail doubtful cases and this should be foUerwed 
komediatdy by radical operation If ibe leitoa 
prervTS to be mahgtuuiL 
3 The best surgicsd results are obtained from 
prunary radical amputation In cases in which 
there ts no mvolvement of lymph nodes. In cases 
of this type reviewed 71 a pw cent of patients 


were living 5 year* after operation, 57.9 per cent 
urre living 10 vear* after operation and 40.7 per 
cent ww Jiving 15 years after operaBon In the 
case tfi which there U (nvtilvcmcnt of lymph 
nodes the results arc not as satisfactory but 
probably more favorable than those obtained 
when there are metastatic growths elsewhere In 
the body In cases of this type reviewed 26 3 
per cent of patient* were living 5 year* after opera 
lion 146 per cent were Uvteg 10 year* after 
oncralion and 10 s per cent were living 15 years 
alter operation 

4- The lurmcal result* arc not as satisfactory 
In cases in which secondary radical amputalioD 
IS done following a previous primary partial opera 
live procedure, 

5 The most Important rndkations as to prog 
nosis were the degree of malignancy ana the 
presence or absence of inv'ohcracnt of ncxics. 

6 Surgical results are more satisfactory in the 
presence of lower grada of malignancy 

7 Pcitqxrraljvc roentgen therapy is not a defi 
rate auxiliary to surgical ireatmcoL la selected 
cases m whi^ the grade of mallgnanm U bY gb ft 
naay be of value but Jt Is of no benefit u the grade 
of malignancy is low 
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PROGNOSIS IN C ASTRIC CARCINOaiA TREATED BY RESECTIOX 

GATEWOOD UJ) FA-OS^Chkago 
Fro» tW cJ iTwy f i c^l jne Hn w *. i t W Qk—. fd 

A NALYZING the hutoricB of all of the cues opendoni The reajotu foe the delays tie nmaer 
of cardDoma erf the atotnach entertog the ous. the most conimon bring the fact that the 
Pmbyterian Hojpital between Januaiy i wtoent had had tome pcevioaa itotnach troobie 
i9?o and I>eceniber 31 rgig (i) I found ttiwever I>rtr of careful ^nmfnurirm of the na 

where luffidcnt data were obtainable the pa timt waa very often a catae and the rapoc*h[|& 
tient* waited an average of 5 s montiu before rested squarely with the phyndan. A third, 
•ering a doctor and that a further delay of A3 which wat present all too ffw^nently was the fact 
roootns occurred before these patfenta came to that many pfayiidans itlll feri that the patient 
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a hopelessly doomed from the sUirt and that opcr the majority of them ^ ere the v'ictina of procraati 

ati\*e mterfertncc carries a high mortalitj with nation According to most postmortem statistics 
bttle or no relief (2), thitc-rdths of gastric cancers occur at or near 

On account of such notions in the minds of the pylorus and should ri\*c symptoms rclaUv’ci> 
many phj*Bician8 and patients, it has been deemed eari^ Only about one futh are m the cardiac por 
worth while to report those co-w of pros'ed car lion and beyond the range of operability from the 
emoma which ha\*e sumved longer than 5 j'ears, outset Of the 209 cases which were operated 
During the lo-j'ear period 417 cases were dis- upon, 30 per cent were found to be so cutcnsivT 
charged with the diagnosis of caranoma of the tltot the operation was purel> cxploraioiy Fifty 
stomach Almost exactly one Knif or 208, of eight resections were clone The oncratfve raor 
these were either Inoperable at the time thev were taiity has been m3tcnall> reduced In the lost few 
seen or refused operation. ^Vh^e it must be ad >'carB b> more careful preparation of the patients 
mltted that some of these patients had very few and while it still seems hdgh (about i8 per cent) 
symptoms before they were considered Inoperable, It is only a trifle higher than for gastro^nlcros- 
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tomv m onctT asa. The openUon d didce 
has wen wide resection erf the mass together with 
til adjacent iJandi followtd br Blllrolh n do*- 
ore, or tome modl&catkn of it tnch as the Polya 
or BaUonr 

Of those patients who survived opcratioii, 46 i 
per cent lived erv-m t yean and 35.5 per cent have 
inm\-ed over 5 vean, i patient being alive and 
well at the coo o^ ti )'ears. In adcQtioo to this 
gr oup 3 other patients ha\e been observed dor 
mg this period wbo were operated trpoa in 19x5 
mrvrnnf 16 and 17 j-ean. Allhou^ a 5 >-e*r 
tQm%*al ts bv DO means a cnter>oa or a core and 
l ec ur reDce mav occor eiTn after 15 \Tnit, the 
amount of rehd and comfort to tboe peuents 
has been enormous, especially whar comp a red to 
the hopeless picture of tnedkad managonent or 
the pallutive operation of gastro-entcrostoeny 
Following are bnef abstracts of the histories of 
the patients operated upon prior to 1918 vboha\x 
fur\ived at feast 5 j-eara. 


coxc miur q 

The terrihe mortallw from caranoma of the 
stomach can be lowered by more careful work cn 
the part of medkal men isA by }odido<s props 
ginni. 

Seventeen cases of gistnc cardnoma turvivog 
the five-year period are recorded. 

Wide resection camea very little more mertshty 
than palliative operatloos and In this tedes, 40 
per cent of the patients who rtemered from oper 
atkm have lui v iv c d more than 5 yean (100 per 
Cent follow up) 

Earring the d munay of some real cancer care, 
our efforts must be directttl to eartler disgtiosh 
and prompt radical reae c tloo which will ta p ao v e 
\Try grtatly the outlook In this all too cotnnwo 

cardnoma. 
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I^ULIGNVNT TIFMORS OF THL KIDNEY AND PELVIS OF 
THE KIDNEY 

Five Year Cxtres Followino NEPnRFcrosnr wirn Partial or Complete Ureterectomy 

^ ALTAIAN ALTEIRS, ilj) FA C5-, Rocncjm ilinraoTA 
DtrUoa M Tba CSalc 


F OLLOWTNG sarEioil rcmcnTil of nxallgmmt 
tumor* of the kldncj at The Ma>'o Clmfc 
from looi to Januarj, igjy no pabcnta 
ba\T lived for $ or more years. Inasmuch as 
malignant renal tumor* were rcmo\'ed from 256 
patients during this period there haNX been cures 
for 5 yean or more in approximately 43 per cent 
(42 99) of these cases, CM further Interest is the 
fact that 68 of the no patients ha\x h\xd from $ 
to 10 year* 22 haNX li\xd 10 jxor* or more, 15 
have lixxd from 15 to 20 >xar* and 5 ha\x luxd 
more than 20 year* (Table I) Although the pur 
pose of this paper Is primaril> to report the num 
Der of patients Burvi\Tjig longer than s >'car* after 
the renKA'al of malignant tumor* the fact must 
not be lost sight of that among those patients who 
lived less than 5 year* the surgical treatment di 
rected toward the eradication of the disease on 
doubtedly prolonged the patients liies and made 
life more comfortable. 

In 41 additional cases the malignant tumor of 
the kidney was so extenslix as determined b> In- 
cision and exploration of the tumor that the lesion 
could not be ^emo^xd and after specimens were 
from the tumor for microscopic examlna 
tion, roentgen rays and radium treatment was In- 
Btituted- ^xn (17 per cent) of these 41 patients 
who had moperable malignant renal tumors lived 
for more th^ 5 years (Table II) This group of 
41 moperable cases might well scr\x as a control 
group in evaluating the benefits of surgical re 
moval of malignant renal tumor*, and emphasis 
ml^t be jdacttl on the fact that in the group of 
operable cases m which the tumors were re 
moved the percentage of $ year cures was 43 
whereas among those cases in which the leskm 
could not be removed surgically because of Its 
extent, even though the tumor was treated exten 
sivdy by roentgen rays and radium only 17 per 
cent of the pati^ts lived more than 5 >xar* sub- 
sequent to the beginning of such trcatmenL I 
should like, h o wever to give full credit to the 
apparent benefits of postoperative use of roent 
gen ray* and radium appUea over the former site of 
the malignant lesion as an adjunct to surgical 
treatment of these lesions. For many years, it 
has been a routine to give courses of roentgen 


ray* and radium immediately following rccoixry 
of patients from rcmoxTil of malignant renal tu 
mors, and in the group of 1 10 cases of 5 >xar cures, 
postopcrati\x application of either roentgen raj-s 
or radium has breamed out in 33 cases. Roent 
gen iherapx has been of further vnluc in some 
cases In which highly malignant tumors appeared 
to ha\x undergone nxalion and therefore to be in 
operable, in some cases that Is after a course of 
roentgen thcrapj , the tumor decreased In sire and 
became more mobile, enablmg nephrectoroj with 
remoxTil of the tumor, to be accomplfab«i sue 
cessfull) 

PATlEjm LTrTNO 

It would seem that following remoi-al of malig 
nant tumor*, U recurrence docs not take place 
wilhms>ears onccanjustl> anticipate complete 
and permanent cure. Howe>xr, m order to deter 
mine accurately mhether such a conclusion might 
be accepted as fundamental I ha\x followed the 
progress of the xio patients mentioned, and ha\x 
found that 76 of them arc Ihing and wcU, whereas 
34 ha\x dj^ Analysis of the 34 cases In which 
the patients ha\x died would Indicate that recur 
rcncc had taken place m 16 metastasis to Axrious 
tissues as follow* to the bone In 4, to the lungs In 
3 and to the bram In 3 Of the 41 cases whi^ I 
na\x designated as moperable m which treatment 
was b> roentgen raj-* and radium, although 3 pa 
dents lived for e year*, 2 for 18 year* and i for 15 
>xar* only i of the entire scries is living at the 
present time This would further emph^ke the 
value of surmcal rcmo\’aI of mahgnant renal 
tumor* and the Importance of reaignTtion of such 
a lesion in its removable stage. 

LONOE\TTY DEPENDINO OS BRODERB DJDEX 
OF MALIGNAKC\ 

For the last :o years the grading of malignant 
tumors has been routine at the dmic, and Broder* 
index of malignancy has been used. In addition to 
the grading of the tumora removed during this 
peri^ at the Broder* and TTund have 

re-examined grossly and microscopically 193 
malignant^ renal tumor* removed between 1901 
and 1923, and have grad^ them on the of 
degrees of cellular differentiation interpretiiig 
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TABU L — nvx YtAB CTJWCS IN 356 CASES OT 
UAUCDCANT RENAL TCJMORfl NEPHREC 
TCaiY WITH ANB WlTnOUT PARTIAL OR 
COMPLETE URTTEBEcrOMY 


TABU IL — INOPERABU UALKDUlfT PT^^T 
TUMORS (41 cases) EXPLORATION RAHnW 
OR ROENTGEN RAY TREA-niENT 


tired J or tmt ywt 
Q&d ietstcea-U7 tod ^lio 

tired from 5 to 10 jten 
tired traa id to 15 jram 
lirvd *0 jrtus 
tirt:^ at praeot 

Of thrte petiests dad (16 (rem nKtutuli) 

tltdr rcmilta In r^tioo to prognoses. Quoting 
Irom thdr petper The grRde ol coAt^tAncy 
was fcmnd to bo bigber li patients wen less 
40 years of age u the de g ree of mali^nuu^ 
Increased the length of postoperativt Uie 

d ec reased An Interesting relation eiisu 

between the grade of malignancy of the nran 
ber oi patients dead. Of the patients who have 
died many more are fcnjnd among those who had 
higher grades of mabgruuKy A larger pfopoc 
tioo of those patients Ih-lng foUowl^j oepiutc- 
tomy for maiJgDADt renal ttnnon had cardniy 
mu of lower rather than of higher grade of maUg 
oaacT Study ol poatopentiTe results la cases of 
cvdDomi of the kidney based on the degree of 
cdlulir differentiation in the tamoe represents a 
distinct advance m knowledge of this disease 

In a study of the grade of tnallgaancy of the i lo 
malignant renal tumors removed from patients 
wbo lived 5 yean ox longer it b noted that grades 
3 and T occurred most neqoently and that la 43 
casta tbe grade was t and in si cases It was x 
Next In ot^ of fregoemy were turnon of grade 
I ijcaaea. in onlv 4 cases were there 5 year cures 
among those In whl^ tumors were of grade 4. 

Of farther interest are the facts that in the 
group of no cases in which there were 5 year 
cures, TO per cent of the patients wbo bad turoan 
of malignancy graded i are living at the present 
dme 67 per cent of those with turnon graded s 
6) per cent of those with tumors graded 3 and 
none of those with tumors graded 4 Thb, fur 
ther Indicates tbe accuracy of tbe method of 
detenninlng the degree of malignancy and the 
pre^nosb m cases of operable msUgnant renal 
tnmor 



TTTES OT MAtlOXANT RENAL TUMOR 
Adenocaxcinomata or hvpcnjcidiroiaata coa- 
sdtntf pracdcaHy all the malignant tumors of the 
kidney wii the eiceptloii of primary, squanwas 
cdl epilbdiomaU of tne peh-b of the kidney ‘Hie 
ratio M squamous cell cpithcliofnau to adeno- 


lirtd 5 oc men yean 
tired s to loyean 
Ured IS ymn 

Urlot St preMBt thoa 1 

6 

Fm& . 

Freid pnijtfwfl oust a 

cardoomata b variously to be 1^1 and 

104. In tbe series of no cases In whfch 5 year 
cmea were obtained hyperpep Ur o ma ta or ear 
onomata existed in 100 of the cases whermep^ 
theUocnala of the renal pdvts were present in 7 
and tartoma in 3 

Sarcoma of the kidney b reUtiveiy rare. In sn 
nnielcctcd group of sre cases of msti^nt tomon 
of the kidnty in wWch operatfcm was per f o rm e d , 
la the clinic, only xo of the tumors were arco- 
mata, ai»d in the series of no b whkh 5 year 
cures wm obtained, cases of nreoma nnnib^ 
3 The awomptkm that automa of the Udoey 
affects chkffy young adults has not been borae 
out in cpuf crperfence. Pox mruple, 3 of the 10 
patients with sarcoma of the Udo^ wee adolta 
whereas the tumcn in a series of 13 childreo with 
omligDact turnon of the kfdney were reported by 
tbe pathologut u adepocaxdtnna., tarcoaii and 
WBms tumor 

avurrcao or renal uauukant tuiois 

The tymplcms of hnnbai pain, presCBce of > 
tumor in the regloa of the kidney and hKnatuA 
occui red Indlvidoally or collectively In peactksJly 
all cases cf mabgnant tumcci of the twaey 
group of 367 tomors of the renal cortex report™ 
trom the rHnlr. by Judd and Hand, one 01 tbM 
three symptoms was present la 99 per cent of the 
cases. Hence early recogoidoc cf an al swi^ M 
condition of the kidnw thoold not be cflfficmL 
That tbe significance of such symptoms, however 
occasionally pesaes unrecognized ii eviieocrd bj 
the fact that In 193 cases of malignant tumo^ 
the kidney in which nephrectomy wisperfonoeo, 
the avertgo dmotKin of lymptotos bo«e * 5 ^ 
tlon varied from 17 to jx^ mooth* . Tto dcay 
it would Seem, shonld not have oamnwL 

It b probabfy unneceaaaiy to enphaiirt t» 
absdnte nectssf^ ol cystoaxpic ex amhiao o^’^ 
patients with bematoria. In the umciw^ 
Efttory of hjcmataila, the burden a 
malignant tumor b not present In the bu rkW ^ 
the kidney lies directly co tbe eiamlni^ 
dan and the onlv setorate method « drtermiO' 


I ■’ 
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tng or eliminatine the possibilities is by use of 
cystoscoplc enLmmation, and of the other refine- 
ments of urological diagnosis, such os mtra\’eDous 
urwruphy or pyelography 
"ifte fact that the duration of life and the com 


pleteness of cure are proportionate to the degree 
of mallgnancj and the sue and alcnt of the ma 
ilgnant lesion of the lddnc> should sersT as a pica 
for driier diagnosa and earlier surgical treatment 
of this lesion 


CARCINOMA OF THE PROSTATE 

HUGH n. YOUNG MJ) FA.CS FJtCSi BALTHtotr, iUtVLWD 
Fran tbt Jtctei B*ekuM Br»4r OrofafkBl IntltBU. JtkM RcrUu BAlUsort 


I N 1904 after a Study of postmortem specimens 
I de\’ised a radoal operation for cardnoma of 
the prostate and on Aprt 7 1904, earned It 
out on the first patient ^e technique of this 
operation was as follows The prostate was 
expand by the perineum, as in Young’s conserxTi 
mx perineal prostatectomy the tractor having 
been introduced through on Inosion m the mem 
branous urethra. After cTOosure of the posterior 
surface of the prostate, the diagnosis was con 
firmed ITie operator then proceed to remo\x 
t^ entire prostate with its capsule and urethra, 
neck of bUulder lower half of trigone seminal 
>*esicles and ampuile of the vaaa deferentm, 
thus exdsmg in one block the entire cardnoma 
tous area with a lam mor^ of normal tissue. 
Closure was then effected by anastomosing the 
bladder to the membranous urethra. 

This operation has now been carried out in 
my clinic in 40 cases The total mortality has 
b^ about 6 per cent and there Is one aeries of 
18 cases with only one death Had the operation 
been conimed to cases in which the prognosis was 
good, both the mortahty rate and the perce n tage 
of rec urren ces would have been greatly reduced 
At the request of Dr Martin I have confined 
this report to those cases in which the operation 
was performed five years ago or lonM I find 
in this category 39 cases. We have made a careful 
study as to recurrence* m 35 patients who left the 
hospital and beg leave to report as follows 
SevTO patients are living and well without 
recurrence or metastase*. The duration since 


operation has been 5 years in 3 cases 7 years in 
a cases 9 jTara m 1 case and 18 >’eara In i case. 
Fi\x patients ha\c died without recurrence or 
metastases These IKrd the following periods 
I patient, 6 yxars 2 patients, t patient 

9 years, : patient 13 >'ears- lliere are there 
fore, 13 patients who passed the 5 Near period 
or 48 per cent cured. 

lT>e early patients all bad incontinence of unne 
when on their feet I believx that this was due to 
mterfcrence with the blood and ncr\’e aupplj of 
the externaJ sphincter I therefore changed the 
operation By dissecting beneath the anterior 
pdvK fasda I found It possible to presenx these 
and since then a large percentage of the patients 
have had complete unnaiy control 

On account of the marked encapsulation of the 
prostate by its own cajjsule and two layer* of 
pdvic faada, which wiround it carcinoma of the 
prostate is confined within three fascial covTnngB 
and rarely penetrate* them until late. As the 
disease proprase* it CTnerally travxls upward 
Into the region behind the bladder and m front of 
the two layers of fascia. Carcinoma of the pros- 
tate therefore, probably presents the best prog 
nosis for a radical cure of any of the deep se ate d 
organs, this remarkable encapsulation, confining 
the disease to the limits of the prostate itself 
being the finest safeguard against Invasion of 
adjacent tissue and giving the surgeon a splendid 
opportunity for a radical cure with the operation 
here presented which shows 48 per cent of cure* 
over 5 year*. 
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MALIGNANT TUSIORS OF THE BLADDER 

A Review or 165 Case* rt wmcM tidi PAnzira Lived Five Yeajls 0% Mow 
FoIXOWIVQ V-AMOOT SCRCSCAl P*0CEDt7«ia 

mCIL 5 a>rX5EUiR no FA-CS^WALTMAN waiters, M.D FA-CA^ Rccmn, MrwMn* 

OmMOB (f SargrtT TV> M«j« CWs 


T he roults foikmng \-ancrtB lar^icej pnx«- 
dure» in ibc treatment al cardaoma of tie 
orintr} biadder altlwogfa not eialkait are 
onmhdfM pratif>-icg partiraiirij wfaefl It 1 b 
ccttwkrtd that lie avenge patient with carti- 
Doma of the bladder may Dot »e<k tratmeat uatQ 
wectj tiler ihe oraet of the disewe. The 
high degree of perfectKjo attained fay the anrfogUt 
m diagnoeing the is 7 »e of letioa, meat fftua* 
Uon tad degree of malignaaoy n a dtstioct aU in 
determuung ibe t j-pe ai^ ma^rode of the opera 
Uon &a welT ai m es-aivsating litc cnd-roFilt*. 

Al The Mato Chnlc frra 1910 to January 
1937 two malignant tuiaora of the bladder were 
tmlcd bi \-anoua surgical procedurei, ccnaistijig 
of rweettoft exoiion iorpcal cUaibemsy com- 
bioed with iigaiioe and mmpUoiaikm of the 
ureter tratuplaatibaD of the sretert to the bach 
with total c> 7 ilectoniy and treatment by radium. 
In tha group of 600 patkota, 165 (about a 8 per 
cent) were cured for 5 yeara or owre. One hua 
deed three of the 165 pauents have Utvd from j 
to to ^-ean 43 bat^ uved to yean or more, ta 
batT lived from 1 5 to 20 )Tart, and 5 have lived 
roore than 30 yean Siit) Bewn ( 40-6 per cent) 
of the 165 patJCDts bad reoirreoce* although 4 *<d 
the 67 are note living and free from lymptoma 
referable to the bUdt^ The destia of 19 of the 
35 patKDt* were tbe result of local fcc un e n ce or 
njetatlaik. Owe hundred tixteen (70 per cent) of 
the 165 pa beats are allvr and free from lymptoma. 

The choice of opciatioo for maJiroant lesons of 
tbe bladder h determined pdoap&Uv on thdr dte 
extent, and grade of mahgnancj Itisknoim that 
tboee situat^ at tbe base of the bladder are of a 
higher grade of nuLfaf^ianc) and are of tbe infil 
trating type, oaoally Invoh-ujg one or both ure- 
ttti. Those eitaateefuj tbe laiml walls and ( 3 oaae 
are more amenable to rorgicai attack end are lem 
malignant The lesiota m iro ( 66.66 per cent) of 
out i6s cases wee oq tbe lateral walls and dome, 
wfceiw SS (AJ W involved the base 

trlgcmc orcthra, and aretcrij orifice*. 

SerenQ’ four of the pstienta were treated by 
resecdon or enisicc, and of tlds number *8 
preidmalriy 38 per cent) had recarrencet. Fifty 
patients Uwd from 5 to 10 yeart 17 lived |o 


)«ra or nsore and 7 lived frota 15 to to years. 
Resectiem and excisiaQ combined with other tor 
glcal procedorea were used In treatiag p of tbe 
165 pident*, tad of this ntunber 33 (47 * PC’ 
cent) bad recurrence. Howercr 3SpstiTOtslireJ 
5 to 10 years $$ Uverl 10 years oe more, 6 Hrtd 
15 to 30 yeais, aod 4 lived more than 10 yesit. 

Transvesical eiectrwoagulatioc (dkthennylwai 
used in treating certain tumors of the biadder 
mostly of the Inhltratmg type cooEned to tbe base 
of the biaddef aikd ctauadered 000-resectabie. 
Se vTo tcen of the i6j pntknti were treated by tbk 
aetbod. There were $ r ec aj i ea ces (39.1 percent) 
SlrtecD of the 17 patients bred from 5 to to yean 
and 1 petknt Irrrd more than 10 years. Fdtecn 
(88 per cent) of the 17 patjosu treated by el« 
trocooguiatkm art Uvi^ and are free from symp- 
toms mcrahJe to the budder If it fa consideted 
that the cases were lodged ta be laopectl^ the 
rtstslis iodkate that the pahesta who Bred ks 
than 5 years, aod who were treated by (fiathensy 
uadeobiedly lived keger and In greater coafort 
becauae of thb treatment It should, iheiefart, 
be coosldcrtd a very effective asethod of treadag 
not only the more maUgnaat inoperabie lesioci, 
but ihiw more ^vorably dtnited and Im malig* 
oant 

Not infrequently peHIative cystoetomy f<* o 
tendre mali^Dant letioni of the bla dder with 
subsequent applkaUon of ndiiini is 
Two patients with such tesioos were so 
with sttrpriaingly favorable results- One patient 
Ih-ed 3 years a^ the other fa IMng laore than 13 

Total cystectomy with tran^plantatko 
ureter* to the back was performed 00 s 
There has been no recoircnce and both patients 
are Hvlng, i tnoxe than 5 year* and the olber more 


than SO jears. , 

The grade of malignancy was stedied to 15^ « 
tbe 165 casa in wi^ tbe pattent* are 
years or znesre. In 14 the malignancy was nw 
graded- la 38 cases tbe msll g n a n qr 
I In 67 ft was graded s. In 30 it was graro 3 
lax6ltwasgra^4. it sfamdd be noted that 
(63^3 per cent) of in the malkaant 
of the loaina%nant type (grades I and*) tmy 
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9 69 i)er cent graded 4 It ta further of in- 
terest that in the group of 16? patients liNing 5 
jTars or more 76 per cent who had malignant 
tumors graded i, 67 per cent of those mth tumors 
graded a, 66 per cent of those with tumors graded 
3 and 6a per cent of those inth tumors graded 4 
are ll\’ing at the present tune. The relati\*e high 
percentage of 5 j'eat cures of patients v.ith tumors 
graded 3 and 4 is itnUng but bciats to emphaatie 
the Importance of treating malignant lesions of 
the bladder which at first seem inoperable, 

A stud\ of the recurrence of tumors according 
to the grade of malignancy rcNcal* a rather uni 
form percentage of recurrence of tumors of oil 
grades In 67 cases the patients sundi’cd 5 > ears 
or more but thej had ae6nlle local recurrences 
Of these 67 patients, 13 had recurrent gronthi 
graded i la of whom arc Imng 33 had recurrent 
growths, graded a 20 of whom ore living 1 1 had 
recurrent growths graded 3, 5 of whom are Ihdng 
and 4 had recurrent growths graded 4 3 of w hom 
are living Considering the entire recurring group, 
43 patients (63 per cent) havT! UvTd from 5 to 10 
>'ear8 ai (31 per cent) have hv'ed to 3tars or 
more, a (3 per cent) ha\*e Ilv-ed 15 to ao j-ears 
and 3 (3 per cent) ba\*e li\ ed more than 30 > cars. 

PostopCTBUvT recurrence or extension of the 
malignant growth takes place regardless of (he 
method of removal usuall> m the form of un 
plants, eltber before or after operation or b> di 
reel extension bc>ond the tissue removTd or idong 
the lymphatic structures. Smee recurrent growths 
of all grades were noted rather uniforml) , it would 
seem that recurrence would dev'dop In a variable 
percentage of cases regardless of the deg r ee of 
maljgnanc> Reourence after radical cxdsion or 
dectrocoa^atjon of a growth of low malignancy 


u not so likely to occur as it is following the same 
procedure for a growth graded 3 or 4 

For man> j*can it has been a routine procedure 
at The MaxT) Ointc Cmtroduccd b> Crenshaw) 
to request such patients to return In 3 months for 
a check up on tnc condition of the bladder then 
again In 3 months, then in 6 months and then in 
1 >xar In this manner man> recurrent growths 
ore dUcov ered before sjmploms dev clop thcrebv 
making it possible greallv to Improve the end 
results. UnfortunalcU some patients disregard 
the follow up note and fail to return until there is 
extensive local recurrence rcquinng secondary 
surgical procedures. 

Of the 67 patients who had recumng lesions in 
the bladder, 36 (55 73 per cent) were treated b\ 
IransurelhraHulguration or b> radium Twcnl> 
six patients (75 per cent) so ireatcil ore living and 
arc free from svmptoms, Twenlj patients (ag 85 
per cent) of the 67 required sccomlarv surgical 
procedures bv the suprapubic route Onlv 8 (4 
per cent) arc now alive The condition of 5 ixi 
tients who did not return for a check up was con 
sidcrtd inoperable according to the svmptoms as 
given in correspondence Onl> 3 patients (4 per 
cent) are known to be living From the corre 
fpoodenct of 6 patients of the group recurrence 
was considered doubtful all of this group arc 
now ain’t and well for penods of 5 to 15 jTars 
after operation 

It is apparent, therefore, that if results of treat 
ment of malignant tumors of the bladder are to 
be further improved, then there must be a ngld 
sdeebon of the surpial procedure that should be 
applied, as delcrinined b> the lilualion extent 
and grade of malignancy of the lesion, together 
with a rigid follow up lystem. 
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TUJIORS OF THE TtSTIS 
Fivx Yea» Cti*£3 Followivo Radical Opeeahqb 
FRAfJlC HINllAN A-fi. MJ) FAC-S^ Saji Feajksko , CAUiaiJO^ 


T he foDowing prestnuUoD a an attempt to 
ascertain the nUue, if any of mdical amgay 
in. turnon of tbe teadi and, in order to com- 
pare reatdta, certain important characlerfatlca of 
the** turnon with reference to atirgkal treatment 
thouid recopmed and the»e rftaractcrtrtto may 
be diaonsed under the three hearfingi (i)patbo- 
logical, (2) dlnk^l, and (3) tbentpeude. 

Patkr/opcal ckaracUnrtics The exact patho- 
logical nature of testicidar turnon remafna uncm 
tain. Neir-irrcrfrth may ariae from any type of cefl 
present in tw teatis ao that coonecthT ti«ue epi- 
thelial and mixed type turnon are pottfl^ What 
ever inteipretadon to made aa to character and 
origin, it ahould be wed undentood that both 
patholo^ti and cUnidans agree that for practical 
purpoaet all tumon are to be regarded aa reallg 
tiant In the pathologicai difemdation of the^ 
differest tumon there are two ouatandlng char 
acteristics. In one group la a mixed tamor tm of 
terttoax in vhicb all three gena layen (epuuaat, 
hypoblait, and mesobUjt) may be more or Uaa 
equally repreaented In a typical tndermal teta 
torna, or there may be a ooe-«lded overgrowth, 
dnt, of the epiblaat, f ormin g aquamoui epitbe- 
Uocna, baaal ceiled caraooma, chorlo-eplthe 
luma or a neuroentheliGid type h|nw aecood 
of the bypobliat, fo rming ibe timpler papfllarv 
adenohbromata adenocardocmau or curhoos 
carcinoma and, third of the meaobUit, fonmog 
cartilageiuQa, myocostoits or mefoeboDdro-endo- 
thdiomatota tumon. According to Bell, hypo- 
blastic overgrowth is the commaoest and ^ 
biaitic leaat common. In tbe othtr groi^) arc 
the homogeneous mcmocellolar type of tumon 
which, according to one view (Cberam and Bell) 
arise from the adult ccUb of aendniferous tuholn 
juft as devekpa from an uncontrolled pro- 
Ufentioti of adult cxili from other glandular stToc 
tore* but, according to Ewing, m a onc-aided can 
rrmna ov M 'p L ' iT W t h IB a tmnof primarDv tridennaL 
Whatem is adopted, tbe clinical djstlnctkin 
of a mtowj tumor or teratoma from a bocnopeneoai 
mceoceflular tumor oc scmlnoena to of ccmMeiahle 
importance. It aecms fairiy well ataUisbed that 
the KTohinniA is radkecnctive but that the ter 
atoma b radioraistant Both are blAly maliy 
pan t and mctaatadie by preferwice tnxcaigb pn" 
nary lympbadcf. Saicomalsnowltnowniobea 


vny rare tomorof tbe tettto, aJtboqgim 
It Was frequently repotted and pcohabiy itfeted 
to tbe pure round-tefled seinlnoiiia. Tbe coly 
pure Kucomata of the tntb are those i r^ny from 
a connective tbsoe framewtak of whkh lyzq^io 
■arccanata are commooecL FlbroeaicccDa otsj 
arise from ti-^rimUr tonlo. Other taxcoca-]^ 
arc«s of beta o g tn eoia tumon are in aO pnba 
bOity a mcaobliJtlc overgrowth of the tetflailar 
tamer or a type of tarctanatoos chaoge to wbodi 
Bell applies tne term ‘'carCmcHsaicoma octsr 
ring in a f tr uc tui e encntiaDy cardnomatoos- Fee 
praetka] purposes, therefore, the chnloan on 
rtcognlxs a Tntwt tumor or teratcdi, in which 
the rare cborlo-cpfthdionia bdoQA and the pure 
ttOjctPalar aeminnra with wfakm the queAcn- 
able sanxana can be ntalactocOy giuured. 

A marlied pethnlogical charscterltv of besh 
these two typo of tumors b mode oi meUitosfr 
Teritoms tends to meustaibe eaiiki by way of 
primary Irmpbadct rKan aszii&eszA bat dthff 
type msv ihow csjiy cenenl metaatxMi, pu 
dcniaiiy tothelimgaaoolivts 'The isteary lya* 
pbstic of the testicle has been weD esUb- 
l^ed aualcsokslly and Is the lo^aDed pee-tcedc 
lymph lone (Tig i) 

ditacaJ ciancUrtHta The cases of ttstjmhr 
tumon can be divicisd into three definite cHfli* 
groups, according to the natort of tin growth and 
the absence or pcesew* of erJdoice of metas^o 
SI detennlned by abdoaifaal pslpsti* of 
lar mames oe the X Tay indication of lung or 
invasiim. Group r the loruncnia with cr wltboot 
dlniad evidimce cd metastasis poup * 
tfuna with ciinfcsl evidence of metait^ f™ 
group 1 tetatoma without dinical evidence 
metastasis. "Itto groupiiig to of Iropartince m f* 
apphcstico of wuj«y ^ _ 

Thtrap€idw cM*rvi*rUtia These ^ 

thi<» Ttoigniied prooslares b the ^tnwt^ 

testicular tumoe W 

atlon with or without csstratfoo, and Cj) 
operadoo in which the testlck and Its 
are removed. 

S type tnmoo are radlosend^ ^ 

terstomata are not 
fereatiatioci of tumors with 

metaitaaes are wryent on cHnlf*! ittyy 
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fT| 1 T>k priiTury Ijmjphtticclulnof tl)c lertklc. 



FTr 3 Une oi fnditon. 


eluded 20 cases which v.rre found after retroperi 
toneol exposure to be inoperable, which means that 
a large number of othw cases must haw pre- 
sented dlihnjJtics of pbnd resection from %ena 
c&vh and aorta but m all of which no lenota 


simple castration nor an attempted radical opera 
lion can be successful Thu means that the 
clinical group i abo^*e should be treated by radt 
ation cTther with or without castration, that 
group a IS a hopeless group and can onl> be treated 
polliatively which until more ts known about the 
effects of radiation, does not prohibit its tnal in 
ail these adi'anced cases and that group $ are the 
onl> cases m which an attempt to perform a radi- 
cal operation Is ever indicated It wfU be found 
that there will be a certain number of cases in 
which radical operation is attempted and in which 
there had been no clinical evidence of melailascs 
but in which inoperable masses wfll be found. It 
IS at once obvious that simple castration will cure 
only those cases In which tne testicle has been re- 
moved before any metastases have occurred, that 
there will be a certain number of radical opera 
tlons before metastases haw occurred but that In 
those casa in which metastases have spread Into 
the primary pre-aortic lymph lonc their radical 
removal is the only hope of cure when radiore 
ns tan t. 

The radical operation for Uralama lestis The 
feasibility and ease of an anatomical dissection 
of the primary pre-eortic lymph lone of the test! 
cle is now folly established More than 100 cases 
of radical resection have been performed by 
American surgeons with only one surgical death 
from pneumonia 10 days after operation. TUs is 
suffidait proof that the operatkm itself is neither 
dangerous nor HifTi miL With these 100 are in 


damage or surgical Injur> was done as there has 
been no case of hemorrhage or acadental death at 
the lime of operation T^e technical steps of the 
operation haw been ihoroughl) described else 
where* and are indicated In Flgura a, 3 and 4 
The objection by those who haw not done the 
operation that the whole gland area cannot be 
rcrairved anj-way and so wh\ attempt It is an 
swered by proof of cure b> f>TnphatJc resection 
of cases with lymph gland metastases. The com 
pleteness and thoroughness of the gland resection 
depends as much on courage deternunatlonanda 
coDMCtion that the procedure is right as on skill 
The opcrieDCc of Hepler died below Indicates 
that the abdominal resection should be extended 
abow tbc renal pedicle. 

In order to e\Tiluate the results obtained by this 
operation the cases of clinical group 3 teratoma 
without d ml cal CMdencc of metastasis, may be 
adwnta^asly subdiiddcd mto lub^up A, 
cases which proved to be inoperable or with mis- 
taken diagnosis and which, tlwefore, can ^ omit 
ted from the consideration, subgroup B, cases In 
which the lymphatics removed at operation show 
no evidence microscopically of metastasis end 
subgroup C. cases in which microscopic evidence 
of metastasis fa found in the lymphatics success- 
fully removed From what has been said, it fa 

HI— T». foak. Tb* ndbial opoatlcB (or Urttceu tMUi wUb Uu 
6«r^OTWe.tq^io fcrtTa«j-ioa. 

iHwn . Gttaci^ t pfnwfa , Th* radKil ajar A * ttrittm 
Aa ot w r autr - ula a cb*m, taa ol vUch jmefiaL 
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nn ^ I Cipocare o( corJ dl Wnn <4 on! wilh tMiBT C itrtrT4j^ tuct 


obN-loia that ill ca*n of teratoma in lubproup C 

codd be cured onl) by radical WTKen Ithatitl 

an open qoeatlon whether In a ca*c ot pure acml 
noma with or without dlnkal e%'idei>ce of me 
tulaae* (dlnicaJ eroun i) radical rcaectkmibould 
be attempted or entire trust put In deep \ ra\ 

caae* which are analj-xed ha\T been 
fathered from four aoorces (i) personal cases of 
Jadkaloperation (j) cases of radical opcnitkm ^ 
other American lurKeons, the roaiorit) of whldi 
ha\-c ne\'er been rqwrtcd and the InfoTmatlon 
ganiin* which has been obtained bt letter u) 


raw. o( liinple 
radtalkai ptberrd trem 
(4) aulhmtlc ciua ol J „ Si oh- 

Sclula«» by ikn' '' " 

fomla Cancer Commis«« pcscesl 

Tvthr ptneMl 1/ tn ^ 

.Ttreessful Ct in V["r 


ma ' In 3 cases (Coses 6 8, otw 9) . j^nd 

e%idence of ™^**^**? rnontb*^^ 

tl^uesrenan-ed 
TW r.*»J W***0-< 
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FIs 4- CotnpIrtJoD of operation. 


citeMlv-emeUstaieatolimg lI\Tr and abdominal 
glands. The other 2 ore MiWt Case 8 for 8 years 
and 9 months Case 9 for a jTan and 10 months. 
In 6 ra«jn nuCTOscopk: c^'Kicnce of metastases In 
the gland tiauea removed at operation was 
found 'nireeha\'ediedofcardnoinalosis Case i 
within 9 months Case 4 18 months and Case 6, 
1 1 months. Of the 3 cases U\ing all were alI\T 
and well at last report. Case 3 14 j^ean and 8 
mfYnthu, Case 3 2 months (when last beard from, 
September 30 1918) and Case 8 4 >’ears and 10 
months. This ^ves a cure in 2 cases m which 
metastases were rerao\'ed surgically (namely 
Caw 3 and 5) and in one case m wlilch no 
metastases were found or removed surgically 


(Case 8) The facts relatl\'e to these 9 nws and 
the patients names areghTumTablel 

iYine/_>-one cases of r^wsl oration by other 
4 menccn surgeosts The information of this 
senes of 91 cases was obtained b\ letter sent to 
all membm of the Amencan Urological Assoda 
tion and to a few general surgeons who it was 
known had done the operation or of whom this 
was learned from the answer* of some of the 
urologists. These cases are analyzed In four sub- 
groups (i) Twentj cases m which the operation 
was attempted but found Impossible of com- 
pletion sub^up A mopcrable cases Table IL 
(3) Thirt> tnree cases in which no rmcroscopic 
evidence of metastasis was found in the lymphatic 
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TABLE n — STTROICAL SUBOROUT A 
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B^tsf tod Utt rtpvt, tU rn- 
tRwtlL krttf mod vdl Ua report, oot umltd. 
iRMlt,k 3 «. 

initial metastasis is the real factor back of the ii 
cures. Thirleen or 5oper cent, are alhx and well 
4 years and longer 

In 41 of these 80 cases metastases to pre aortic 
lymph nodes were found, In 7 scminomata and *4 
teratomata (type not stated m 10) There is the 
one surgical death of the whole series in this 
group 10 days after operation, of pneumonia. 
Twenty three of the 41 cases have since died of 
metastases the majority within 1 year, 17 arc 
living 6 of these 5 yean or more (3 scminomata, 
1 not stated, 3, teratomata) If teratomata are 
really and always radioresistant, then these 3 
cures are directly attributable to successful radi* 
cal resection of the pre-aortK lymphatics. 

The senes of 100 cases are lommaiued in 
Table V Of the 80 cases ‘ successfully” operated 
upon 35 per cent are dead of metastases and 
63 75 per cent are living of which 17 cases or 
30,1 per cent arc cured (alive and well 5 yean or 
longer) 

The rtnUs 0/ crtJadectomy mik or xeiiJumi radt- 
aiUm In answering the questions about radical 
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TABLE V — SU>IMAR\ B\ SURGICAL GROUPS OF ONE UUNDRED CASES OF RADICAL SURGER\ 
BY AilERICAN SURGEONS (tNCLUDING 'n\'EL\'E PERSONAL) 
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surgery submitted b> letter to Amcncan urolo- 
psts, the following facts relatiNX to results follow 
bg simple castmtioo with or without pre-opera 
tive and postoperative radiatwn were obtained 
About 358 cases are listed m Table VI which gives 
the source of the Information and the results, 
which are summarixed In Table VTL Of the ap- 
proxiniate 358 cases, 118 are dead, 134 arc Uvi^ 
but otdy 17 for 5 yean or longer, a cure of only 
aboxd 6 per cent 

Five year cures of abdonunal mdasloses deep 
X ray The Cancer Commission of the Califomik 
State Medical Society has been octiNxly at work 
for some time. Recentl> , two subcommltteemen 
sent out to all members of the Radiolorical 
Sodety end of the western branch of the Amcncan 
Urological Associalian the following question 

Have you seen 5 year cures following radiation 
treatment of abdonunal lymph gland mctaslases 
in testicular tumors? Six radiologists replied in 
the affirmative listing more than rr cases and 
10 urologists said yes, listing 33 cases dviog 
the very encouraging total of 35 cures by radlatjon 
of cases hopeless from a surgical standpoint The 
radiological committee chairman and the urdog 
ical committee chairman have very kindly given 
me the names of the doctors reporting these cases 


and, in order that the record be one of fact and 
not one of shrewd Inference, each one has been 
written for dclalls regarding the cases observed 
by him The result, summarixed m Table VIII, is 
very dbappoinUng showing a probably authentic 
cure in ody 3 cases but these j cases prore that cer 
tain types of testicular tumor art wry radiosensiltw 
and that deep \ ray tkaapy can cure some cases 
vAsch are absolutely hopeless othennse 

5uiniAm\ 

It Is Illogical to compare on their face value the 
different senes of cases nkntioned That is not 
the present puTTiosc. Rather is it a desire to de 
tenmne whether radical operation is c\’cr a jus- 
tifiable procedure The results of the 80 radical 
operations have the advantage in comparison 
over those of simple orchidectomy of being a se 
lected group — cases m which no dlnlcal evidence 
of metasta^ could be found — and a fair com- 
parison would be with a similar selected senes 
treated by sunple orchidectomy The results as 
presented, however are summanied for com 
parison In Table DC, showing 17 cures m 80 cases 
of radical surgery with one operative death as 
against 17 cures in 358 cases of orchidectomy 
without an operative death. Indisputable evidence 
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TABLE VUL— nVE YEAR CURES OF ABDOitINAL LYMPH GL.\ND METASTASES IN TESTICULAR 
TU3I0RS BY DEEP \ RA\ 
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metutAtic glflnds were removed surgically It 
must be conceded that without radl^ surgery 
these padenta most have died of metastases. 

CONCLUSION 

1 The radical operation for tumor of the 
testis Is indicated m without clinical cid 
dence of metastasis m which after orchidectomy 
the pathologist reports a mixed type tumor 

2 'Ihe su rgKaJ nsk of the operatloii in the 
hands of Amencan surgeons Is about i per cent^ n 
perfectly Justifiable rli In view of the high mor 
oidity following simple castration and X ray 


3 The fact that at least 3 of 24 otherwise hope 
less cases (24 teratomata with Iraph metastases 
removed) ha\ e been cured by trie radical opera 
tion proves its possibilities- 
4. The fact that half of the cases (18 of 36) m 
which the pathologist could find no evidence of 
metastasis m the gland tissues remoi'cd are living 
(4 years or longrt-) indicates that radical tur g e iy is 
pr^erable to sun^e castration even In these 
and the surgeon should not feel that radical re 
section was unnecessary even though the pathol- 
ogist tells him that be has removed no metastatic 
cancer 
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TADLE Vm —FIVE YEAR CURES OF ABDOMINAL LYMPH GLAND METASTASES IN TESTICULAR 
TUilORS DY DEEP X RA\ 
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meUaUitic glands were removed fxirglcaUj It 
must be conceded that without nuheal surgery 
these patients must ha>*e died of metastascs. 

cONCLtrsioN 

1 TTie radical cqiemtion for tumor of the 
testis is Indicated in cases without clinical evi 
dence of tni» ta<tBids In which after orchidectomy 
the pathologist reports a mixed type tumor 

a The surpeid nsk of the operation In the 
hands of American surgeons U about i per cent, a 
perfectly justi^blc nsk m view of the high mor 
bkhty following simple castration and \ ray 


3 The fact that at least 3 of 24 otherwise hope 
leas cases (24 teratomata ^th Ivmph metastascs 
removed) have been cured by the radical opera 
tion provTS its posabibties. 

4 - The fact that half of the (18 of 36) in 
which the patholo^t could find no evidence of 
metastasis m the gland tissues removed arc living 
(4 years or longd-) Indicates that radical surg er y 5 
prrferable to simple castration even in these cases, 
and the surgeon should not feel that rtdKal re- 
section was unnecessary even though the patboJ 
ogist tells him that be has removed no metastatic 
cancer 
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Mn. \\ ^ operated opoo 3 )'ears aTter the brfdaoing of 
her lymptoou on Mani 7, 19J1 at tbe age of 70 5^n. 
Her toinor was daaibed by the phyiklan who referred 
berasfoQows “There U a brjce growth on the left lateral 
wall which shows two or three bleeding pdnti, and a targe 
area of nlceratcd snrfacc which b cov-ered with a shaggy 
layer of fibriooos exudate Thb tumor Is hard and mdolv 
and involres left ureter It b andoubtedly malignant and 
absolutely Inoperable with an> hope of future comfort to 
patient At operation I found a tumor “covering the left 
angle of the tii^De and adrotning base, about 4 b v a cent! 
meters tn tire aitd raised about s mnUmeters '' Ctaas tubes 
of radium emanation amounting to 633 mlllicurle boors 
a ' cre Implanted and two capsules of sOv'cr scre tD cd emana 
tion left In the bladder the radtalkin from whkh sras 
estimated at 490 additional mlUlcttrle bourv No attention 
was paid to a email tccoodaiy papillary tumor In the 
orcthra. A small specimen sras tahen and found to be car 
rinfana, man y yon later graded at n Postoperative 
radium irritation lasted about 3 weeks and It was 8 weeks 
before the suprapubic wound was bcaled. Cyitoscop> at 
various periods op to 3 years after operation sbowwl no 
return ca the tumor \V1» last beard from In rgit at the 
age of 81 years, 10 years after ooeratton patient was quite 
senile but bad nonw bladder function and im recurrence. 


Since 1935 with the ejrecpUon of an occasional 
resttUon, mj bladder cancen havT been treated 
b\ implantation of so called seeds of gold or 
platinum x'arj'ing from i to a s mBUcunes of 
radium cmanatlorL In my reconls pre\ious to 5 
j*ean ago I find 69 cases of bladder cancers 

E ro\Td microscoplcall> Fort> se\*cn were treated 
> radium emanation Implantation and 17 (36 
per cent) of these ha\*c 5ur\’i\*ed 5 to 10 j'cars 
(aliv'C and well eaceptmg one who died following 
a negati^ eiploratjon of his abdomen bj another 
surgeon) The remainmg 33 treated b> other — 
presumabi) curativ’e — procedures show a 10 per 
cent 5 jTar 5ur\a\'al 

SmOlASY 

The cases oted UJustrate the fact that cancer In 
this generation lie tuberculosis b the precedbg 
one, js becoming each jTar more and more a 
curable 
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MALIGNANCY OF CEREBRAL TUMORS 

WISCHELL Her CRAJO FjLCR, Roemrt*. Motwwr* 

M Hfwieific Utj* Cfctf 


T umors of the ecntnd oervooj. ijttem hiiT« 
bees diagoo»ed more tccxirately azul treatoi 
more effccliveJ> aj the rwult ta the melhod- 
icai pa.thc^ogkAl anal>iis imdnted by a •null 
group ctf lav^estlgxtor* who itoUzed the occcKity 
of dasaifying thl»e turnon with regard to ihor 
rtlwhT malignancv 

This mote analyns has ampilhed cna 

kztowledge of all toznon of the cenbid oervoua 
mlem, and pankulaxiy of tumon of the brain. 
These tumon prodixx definite lymptcaos which, 
however may alao be caused by othtf Intracnuihil 
leskns, such at aneurisms abecesses, sabdunl 
hsmatomata, traumatic cynts and InEammatory 
c(R>ditknu such as arachnoidita atYd^uig ather 
thedjteamacerdt^dlO'tceduUaris, ibeopUe rhlaam 
or the cerdiral hemispheres. 

The entire group of brain tumors cemaata of 
pituitary adeaocosta meniineal hbodblastooiatn, 
acofBtJc Benromata, c ong ea a Jtal toman soch as 
crejdophiryogeal pouch <7m and domoidt, met 
astatic tumon, g^ulocnatooi tomon of syph- 
ilitic or tuber^oQs origlQ angiohlaitlc tura^ 
and gUocnaa. 

The flkxDAta arise freon the substance of the 
brabi toey comprin only 40 per cent of aQ tntra 
crtnlai tumota and wen formerly considered In* 
cmabic. 

Within the last decade, these tumors haw been 
analywd pathologically and cUnicalJy by BaOey 
and Cushing, Peofield Globas a^ Stnoaa, 
Rouflsy Gnenfidd, Kemoban, and othen, and 
doe to their efiorts, definite order has em er ge d 
from the chaotic coivlitiqn which prevknzsly ex 
fsted Tumora of the gboma group are no longer 
codcdered as having all the same degree of maQg- 
nancy or as givii^ all the —mu p^twooais, a^ 
this of course hmoenezs the surpeu attitude. 
The tumor can be classified at the time of oper 
adoQ, and if its removal is feasible the operation 
can be planned in one or more stages, as indicated 
by the condltiort of the pstienL 
An tumora, regardlesi of thdr celluiax natait 
vary in malignaDt potentialities, and we are all 
fallen tar with the grading froca i to 4 of roallgtamt 
tumors which is baaed on cell alar differen tiatlon 
and which prows of great aasfstance in decidii^ 
cn a Ktnpcal program as wdl as indicathsg the 
prctbabie postoperative longevity 
Brain tumors of the glkma gronp axe 


nant in that they invade the surroundir^ stnic 
tuies and tend to recur but do not metastashe 
to other parts of the body They have been ana 
lyxed diolcaJly and psthdogicslly in a maiunr 
tlmllar to cancer ds^here la the body How 
evtt ioslead of attempting to grade thor teipec 
live malignancy based on the amount cdMtr 
dlQerentktioo. they have been ciaselfied and tab* 
olated acconiing to the predambsating cdMtr 
•troctuxe. The cells arising from the primitive 
meduOaiy epitbehom taJee on the charscteriida 
<rf different types of cells, as deveiopn^t pro- 
gr ti e es toward adult and mature glial strxtsres. 
These trarcsltkmal cdli have been de*gnited 
•pooglobhiata, nudolloblasts, astrofcfasts, ^ as- 
trocytes. Tumers composed predo m i n a tii^ cf 
these cellular structrats have been cla«i&d as 
•poagioblastomata, mednlloblastomata, a*^ 
Uaslomata, and astrocytomaU. Other cSs 
which may prodoo e tomort are the oUgodendiO' 
cytes and Um ependymal cella 
Cocsequestly the nomendatcre of gUoctaia 
thus evidwd cousists of such deserlpdre tarns » 
gnooj^lASUBSui naoJtifonne and peiti ipoc^ 
Uastoma, meduilofciaalotna, epaidyiacBaa, and » 
forth. For the purpose cf cocveaiajce, I am 
fmW 7 of dlvhdcoa to fflusUaie the rditiv* 
mt^gnancy of these tumors and the dadnet din- 
Ifiil aTMi surgical advantage of t h ei r da s rific sooc. 
These groupe are being coostantiy change^ 
naiofs being added awl old names discarded, at 
analysis of the gHomatoua tamers becemes more 
oeazjy an J vasa l and better tmdmtood- 
Thc tumors which could be pathokgfcallT 
slfied onder ipongk>biastt*na multiforme, roectui' 
lobia stoma, aatrocytoma, oflgodaidragiK^ **' 
trobJaatoma, polar ipoKgiobtastocaa, and ep^ 
dyasozna fomi the basts of this report, altooo^ 
there are other smalkr grcpopa into whih some o* 
the gUomata can be divUeid , 

Of the spoogioblastoiiia mBldicnne aw 

the ineduIloWastooja rank, as the 
and would compare favorabN a caron^ 
graded 4 el s ew he r e in the body The *verage^ 
toi of survival of padenU who haw these 

has been given as I a and 1 7 ia»thi, rtSpecoW 

mating tie pcarfbfbty of a 5 
mote. Fortcmatdy these two groom wea?** 
only 41 per cent of the total troep d 
There is a distinct diffamce between the* 
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groupf tmd tbe remaining divisions, because m 
all 01 the fi^'e remaining groups it has been pos* 
sTble to trace 5 j'cai cures. The aitroblastoma, the 
cpend>TnoTnA, and the polar spongioblastoma can 
be grouped together with regard to their malig 
nant potcntialftics, and would correspond to tu 
mors dsewbere In the body of malignancy, graded 
2 The astroblastoma* represent 2 per cent of the 
gliomata, the polar spongioblastoniatxi, 7 per cent 
and the ependj-momata, 4 per cent, which gi\'cs a 
total of II per cent for IhU intermediate group 
The a\Trage period of sur^^\^ll of patients who 
haxT such tumors is 28 32, and 46 raonihs, 
respcclnTlj 

The last combination of these patholomcal 
groopis comprise the oligodendrogliomata ana the 
astrocytomala, the cellular slruclure of which in 
dlcates malignancy of low grade, they would cor 
respond in malignancj to caremoma graded i 
eU^hcre In the body The astroc>'lomata com 
prise 27 per cent of gliomata and the ollgo* 
dendrt^^omata 18 per cent Id all 45 per cent 
this is a greater prt^rtion than that of tumors 
corresponding to grade 4 The average period of 
ntrviN’al of patient* who ha\-c astrociloma ha* 
been dven a* 66 month* and of those who have 
oligodendroglioma a* 76 months. 

^us, it is apparent that ln\’estlgation ha* com 
pletely changed the clmloil and surgKol attitudes 
toward Intracranial gliomata, inasmuch as they 
have been foimd to compr is e only 40 per cent 
Intraounlal neoplasm*, and of tiiis 40 per cent 
less than half f ull into a group analagous to car 
dnoma graded 4 dfcwbw In the b^y About 
half the dhimata can be compared to tumors of 
malignancy graded i dsewherc in the body and 
about 11 per cent can be compared with tumor* 
graded 2 

Operability and prognosi* concerning giiomata 
depend not only on tbm cdlular characteristic*, 
but also on thdr »ltaation within the brain, on 
the {nvation of surrounding tissue and on the 
penuanent injury wluch ha* resulted from pres- 
sure. In view of these facts, I have taken for 
analyii* coiKrniing 5 year cures only those pa 
bents who have remained relieved of symptoms 
over this penod, and who have been able to return 
to work without any apparent aberration of 
function. 

Five year cures followed total removal of tu- 
mor* in all groups except those composed of 
Bpongloblaatomata and medulloblastomata. In 
tnesc two groups relief was only palliath*e and 
temporary Five year cure* resulted In the groiqi 
composed of astroblastomata, following total re 
moval of tumor* at the primary operation, *ub- 


totol rcmo\’nl followed by radiotherapy, and sub- 
total removal followed in 2 or more ntots by total 
remov^ at secondary operation >*car cure* 
resulted in the group composed of polar spongio- 
blastomata following total rcmcmil of the tumor 
at the pnmary operation, total remo\'al b> means 
of three opcratii'e proc^urc* at mter\'als of 2 
>*ears, iublotal rcmo\*al followed b\ roentgen 
treatment, and removal of mural nodules In cystic 
tumor* Rve year cure* resulted m the group 
composed of ependymomata following total re 
mox'al at the primay operation or in multiple 
stages, as well as subtotal remo\Til with subse- 
quent treatment b) radium Five j'ear cures re 
suited in the group composed of oUgodendrogbo- 
mata following total removal at the primarj oper 
aUon and subtotal removnl in two or three 
operation* separated by interMils of from i to 3 
>*cai», and 1 patient was well for 5 j-ear* following 
decoropretsion and one treatment with radium 
Fi\*e j*ear cures resulted in the group composed 
of astrocytomata, from total rcmo\Til at the pn- 
maiy operation, from total rtmov’al following 
three operations, and from subtotal removal fol 
lowed D> treatment by means of roentgen ra)"* 
and radium. 

A review of the 5 year cures emphasias the 
(act that more careful patholomcal anal>'*is has 
been in>’aluable in dasrifying the tumor* of the 
glioma group with regard to thdr opcrabUit> and 
response to irradiation In dealing with the most 
malignant group, compns m g the l>’pcs known os 
spongioblastoma mulllforme and medulloblas- 
toma Utatment can be only pallia ti\x e\Tn when 
apparent total removml fc followed b> radio- 
therapy 

Tumor* of the r emainin g gTODpis, which are less 
malignant, have respionded to one or more lurgical 
procedures and irradiation with resulting 5 y^ar 
cures. It is rather difEcult to estimatelhe value 
of treatment by radium and roentgen ray* in 
treatment of these tumor* at the present time, 
because in most oi the cases in which 5 year cures 
occurred radiotherapy was given at some time 
durmg the penod of treatment Repeated oper 
ations on the leas malignant type* of ^oma have 
been followed by 5 year cure* so consistently that 
U ha* become the treatment of chdee, depending 
of course on the condition of the patittt and the 
onKTont of permanent injury which has been 
produced. 

It is apparent, therefore, that gliomata com 
prise only 40 per cent of mtracranial tumors, 
and are not all hopelessly malignant It is true 
that the more malignant tumor* can be treated 
only palliatively, ty operiuion and Irradiation, 
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but tbt dasdScstion tsd of tU« i^roup o( )ovy one <rr mor^ opei^tkinj, uxt ttonon d tk 

tsnJotih*Tt eaqiiuaized thefirt ihitwcoeof the entire group wr not ociy r ece hi ng more tffia- 
more bento types mpcod to tnatment xo luc dcnx tmtxMOt *5 time goex on but more per 
cessfolhr uut cocQpiete relief of xyznptoxia fd- murent cures jut befog mined 


tARYNGEAL CANCER 

StAnsrrcAi Rtwn oh Five Yea* Cnrs 
FIEIDING O Lewis. M D F-ACS^ PTO-«atTO*. P»«»Ti.rAjtt^ 


TAR\AGE^ ctincer nay be ujtiinsic of ci 
1 . trio lie. The nzrgvaJ tmuaeni (ImyngO' 
6xsut«j la early mlnnsk caocer of U>e 
buym >’iekU a more itrikhr| aad Uruos malt 
thu cut be cUimed m aat ocher iniemiJ 
o{ the bcpdy the l^iaphaw UTAogeeaeat ii to « 
□mked degree conBneti metasUm if thertfote, 
Uie About Bo per cent cum b the reported re- 
*ulU cf experJcD^ opoutors- 
I h»>T performed die operation of UfyQgo6t»* 
sure os to patiesu, irfth die fotiovlog rrsetits 
Tbe first paoent, vbo died of recarrence, abooU 
ba T bad a total laryagectomy Four nre tree 
from fcn\ midesn cf r ec mi t ajc e tlte more than 
Syetrs t t x jean S mottibs x 9yean4mond)a 
I 5 years 7 mooibi t 5 >-c*rs axid » month*. Tbe 
retoauuQg 5 oum hatT not cpdte reached the 5 
tTar period sbee opoatJoa. are iilli free from 
rcctinTBCt. 

Our records tboa' that In the group of adraaced 


Lotnnsic csnctr in which total Uryngectocnj' irai 
performed Ibere arc 83 case* jj orabont63per 
cent, art IKiag aj>d renstin Irec from the dboje. 
Of the js htma cases, 31 ba\T passed tbe 5 year 
cure poiod l« longest period bdng it >tan 
amoe the operaUoQ. 

In extrmsfc cancer of the larynx with vaiyisj 



One patient W)tb squamous cell caremotB* tf 
the epi^tis Is lEdag aad «n aft“ 7M I**” 
foUxjwleg a lohbyoidphatymfDttitDy In aliases 
the dfagnosz* was ccamraed by bJopty 
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Flf 6. Adnoced Intrinsic cardooma of the larynx. 
Total lamiffectomy July 1^5 Still frw trom recnrreoce. 
Has a tplen^ boaral vt) ice. Atrigbt,pbotograpli of larynx 
remoTcd from patient 


7 Pb>-aldaiL, ajed jS yean. Advanced Intrimk: 
caidnoma of the larynx. Total laryngectomy February 
ioi6 SUD free from recurrence. Contlauei In the practice 
of medicine. At right, photograph of larynx remored 
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MALIGNANT imiORS OF THE EYE 

JO\AS S. FRn^F_VXV \U> >U) F.A.CS, Buroiout. Mjjnxxxo 

firm Um KiiMr Iw b hw 0t fiajtim Hot^w P4 «tc«ht m4 fTi flij] 


M alignant tuaKs^oItbtc^t form & very 
smoU fraction of the duiical mtterUi of a 
pwctisini; ophihalmoJogiiL WTifle we 
Ka%'e aJJ teen esse* of naccenfol extirpatioa ol 
roaiigiunt turnon of sTuioca Upes in thia damam, 
the of the sut^fcad resulo cAtnJtwd b> 

inj lingte operator or mstUutioo would be moat 
imuiequate lor the mrpoaei of thb *}‘j7tpcKiuni 
In arurwering >-<Jur oiairmaa i mmrtt Uverefort 
I appeaded to Mkm P E McNabb tbe curator 
of tM Ann> iledkol Muaearo for data aveilable 
in the D3\’uiQn of Opblbalmw Pathofogj which ia 
conducted tmdo’ hia direction and under tbe 
jofat auapKCa of tbe three oiUonai asaoda-tlcna of 
ophthaimofogbo. I am deepi) indebted to }>!& 
)<s iIcNfthb (or the data which art preteated in 
tabular form bdow (Table D 
In mdmng these finm cexiain lacu of inter 
esl tr*} be ntentionetT The high p erc e n tage of 
curea amoeg case* of camooma ot the ikU aiv) 
con3uncti\'a li not tuiprisin* The majoritv cf 
th«c heJemg to the group o< basal cell caroao- 
ma of Urn maligiiaficy but of great l<xal deatruc 
Ut*e power Ocoimog la or near the e>-c tbe) 
usuallv cocne to operation at an eari> stage. 

Mow slgnihcani are the jo pet cent cures found 
amooB the rrtinobUstcxmta. It is to be noted 
that, in ^ grtnqj there ns reccn-erv In all thoae 
case* in whicn the eye wm remord before extra 
bulbar extenakin hid talcen place. It b in relatioo 
to thh group of cases that aa Impcos-ed awnreoeta 
of the benefits of latgical treatroenl and of earl) 
diagnosis could be moat us ef u l. 

ftihaps tbe roost surpriidtig aspect of tboe 
figures la to be found in rmtion to the malignant 


meUBomala, tomm gewially regarded u the 
tnoet malignant of ah malignant growths. Even 
mote significant b the fact tiiat of tbe i8 of these 
cases m whkh entadeation waa perfor m ed before 
cxlrabalbar extenidon had occrared II of6iper 
cmt,«urvi\-ed{oe5)tanoTi!Xffe. Herttgilnwt 
hat'T eiideoce of the Importance of eariy diag- 
oomand treatroenf Notah theaecanbecotmtri 
aa perroanatt ctirea, for ft b weh known that late 
deveioproent of roetastalic growtla, 5 lo, nra 
JO yran, after the rancntl ot the prunu) rrowth 
ma) occur in these cases. Periitjsi ft ma) be oot 
inappropmte to ask the dntasgulslwd roap of 
ao rgton s here assembled wha! t^ conskier say 
be the possible factors which hold tbe metastatk 
growths In abeywoce doling these long periods, oc 
what may be the factem which reieatfe tbfir 
pfoirth again in roaltenant dnwioptDeat If « 
toew theanswtri lo theae qoestiota, wt pdis[fat he 
a great deni nearer to the cootnJ cf this lorCJe 
dteeaae 
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SUMMARY or SIXT\'riVE "CURES” OF CANCER ABOUT THE 
MOUTH 

\ P BLAIR SI FAILS. Sr IxluiA, Milwctt 
Fr««> tW o( MuUafUa tUrrnilr Sc&co) ot UcifidM 


I N responding to the request for a summar> of 
our 5 \‘car cures of true carcinoma of the 
mouth and contiguous tissues we ha\*e tabu 
lated all traced cases of true cancer (basal cell ci 
eluded) treated bj us between 1915 and 1938 
which are Lnown to ha\‘e been ah\T and appar 
entl\ free of recurrence more than jears after 
treatment of the primary growth. \Vc h3\*e also 
attempted to coniej some idea of the extent of 
the growths and with some hcsitancj our Inter 
pretation of the cell differentiation. 

nft> fixx of the patienta ore from a senes of 
cases reported previously and represent about 15 
per cent of the total In this series earl) grow ths 
were but 4-7 per cent, medium r6 6 per cent ad 
vanced 55 5 per cent 33 3 per cent were Inoper 
able so that this 55 might be considered as 33 3 
cent of those ongmall) presenting any 
chance of cure 
The relflti\*e discrepaocy between the stage of 
advancement and the number of cures as 
shown in Column A of Table I is explained by the 
predominance of advanced cases m the senes. 


0\*er 6c per cent were classified as advanced or 
iDopcrauic 

Column B Tabic I shows a more definite pro- 
portion between cell differentiation and cures 
and Column C shows a stnTJng relation between 
' cures and lack of demonstrable gland in\*ol\-e 
roent IIowcw there are enough cases with un 
diffcrentbtcd gland metaslases that ha%e gone 5 
jtars without recurrence to show that c\m this 
extent of growth ma> not be a hopeless condition 
Table 11 Indicates the t>'peof treatment, which 
b> preference, was gross destruction of the pn 
mar> area, followed b) radical neck dissection m 
c\cr> case In which that was practicable 
Since 193S our proportion of supposed cures 
from radiation nas \‘ery definJtel) increased 

TABLE n — TREATAIEJrr 

T Mtant 

fUdloU opentioo pnmajy frowth 14 

RadJcil ©peratloa prinajy growth tod neck di«« 

UOQ 

lUdlcs] opmtlra prlmiiy growth sad radiatloa 9 
lUdbUoa primsiy gTDwtfc and Beck dUseelkm 3 


TABLE I 



TABLE JtL — NnilBER OP \EARS WELL 
A1K» *»d »tQ, r*»r» Cua AErt umI wrll, > nn Cun 
4 }i 4 to a 

S to 12 < 

» 13 3 

’ ? 15 4 

8 6 16 1 

9 15 17 3 
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Fn*E YFAK CURES IN CANCER OF THE MOUTH, LIP, NOSE ETC 

intsis saxrrHv M-D tjlCX, Ct*Kn jamm, ukkoam 


T he cjtset praaitfd fg p raeat well developed 
or exteoil^'e kaioci in most ir^fnce* pr^ 
ouil> U«tted with cschug^ or ndi&tloQ. 

2 TEe e»ri% soperficul bistl ceB letwta 
lr«trf witis mmum lie oodUed. 

t- Seven aues, not Included in tM» report, with 
squamoui cell leskini, IftTd beyond 5 yrm but 
dw Uter cf Kcooduy Inkmi, 


4 - Onr esrperience kadi m to brijcre that a 
difim has core octaslocud ^-aJae in squamoca ctS 
ksloni and tut coa^atkc in txK^tm mth 
tnaas rajKn'xl of the la\'T>lred area, pewbccs the 
best result 

5 TbcprirMporpoaeofmanageincotUdimi- 
naUon of the teiiw Rcstoratioo of hmcdon and 
appearance demand proper coodderatwci. 


TABLE L— SOiOIAR^ OF RESULTS 
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Fij I SqtaiDom cell cardDOm* of the upper lip. Ex 
diion of two-thirdi of tbc DRjer Up At right, ippeoronce 
6 yein later 

Fig. t Sqoamoas ctD cardooma of tlie lover Up Di»- 
teetkn of digastric and aabmcptal trfaDgiea. Exaaioa of 
the entire lover lip Result after recoostnKtion of the Up. 


Flf 3- Squaroous ctU carcinoma of the nose. Eidsbu 
vlth caotOT Result after recocstnictbii. 

Fig 4- Squaaioui cell cardnomn, CocgulalktiL Ex 
dilou. Block dissection of Ok neck- Skin gi^t repair 

Fig 5 Squamous cdl carcinoma of mandible a^ cheek. 

Exdslon of the hv Block diisectioQ Radiation. 
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CWCER OF THE SKIN 

LKWXN P ZEtSLOt MD CsKua 


yU£X:AKCIJtQU* LESlOya 

I N ihii repot l tn »tterapt wlU be mid* lo pre* 
iCQt I itathlksd itv^y of 500 coaelectcd 
mil^nant new growUa. of the «kin that were 
treated in private practice (n the >*eari 10*4 lo 
1030 indsttivt Peracwiai ofcncn'stion ana a Te- 
view erf the literature lendi lupport lo the bebel 
that caoctr ctif the ikin ti not on the ktcreaie that 
patitou ha« become educated lo apply for 
treatment eaiber In the courae of the diwcue and 
that mote effective method* of prophjdaii* and 
treatment are B\-aU4We As long as the cause of 
cancer erf the skin ts not known, outskJe of the rfile 
of hcrcdjc^ and the congenital inherent tendency 
ohaersTd in that rare condition known os xero- 
derma plgmeatosum u a Iniporlsni to recognize 
such factora as dm) produce lot^ cemUnoed 
Irritation as exciting caoscs Among these arc 
mechanical cbeoiicai and actinic stimuli espe- 
cially oi'erearposure to wind and sunlight, occu 
pwrwwmt hajarda la which arsettie, tai pitch 
paraffin and radio-acti\'e aubitaiKes act aa 
carcinogenic lactora, and tinally the changes In 
the semle skon that predispose to nwlignaacy It 
bwellknoan chatao^lbdkKnaaddamde\‘ek)ps 
from a normal stm. TneotilyeffectirepfTvemiiT 
that we possess n a carefnl chnica! hutoiogical 
and mxphoiogical stud> cr( the so called pre- 
canccrova domatoaes and their cridicatjon. 
The mote unporlant precaoccrous IcsKms that 
demand attentioo arc (1) the aouTe keratoses 
which occur so freqiientl) in dderl) people 00 the 
exposed surfaces and which are known tode\-elop 
into dlbcT hasa! or squamous tj"pes of cpi tbehoma 
— acboTTbeek keratoaes much lesa freouently uo 
derro cul^nant dc g roenatioo (?) leucoplakla 
with its aasodated etWogical factors, tobacco and 
syphilis (3) roentgen aM ndhun keratosei and 
chronic radiodermatltb (4) the scars of input 
vulgaris and (5) ccTtam osnH c^icdally the black 
or wue-bladt p«mented rnolea and lb« hyper 
pignwnted leotigtee* of the aged from which ma> 
deirlop the most malignant tjpe of cutaneous 
ocoplasm the meUnocaremama. Ihiget s daease 
and Bowen s daeaae were forroerb cenasdered lo 
he precancCToos but are now known to be can 
cetous at their onset 

o-tssme^now or jcrrniEiioifAT^ 
Prompt reengnitioe of early leskwis b as Impor 
tant In cancer of the ikhi as it b In cancer dae- 


wbere. A biopav should be done if poMfbie io iB 
cases to detcrniinc the th^ret of mailpiaacy and 
the probalrfe radsoaeosilivitr The dangers of a 
bfop&y have been os'eretQphasiicd. By tar the 
tar^t number of skin cancers about the fare 
be found to be of the basal ceil type, also eba^ 
6cd aa non-eplderrooid or rodent akers. The 
slow grawth low degree of malignincv abscnct 
of roeUstases, and r^tive radkseraitfnl} give* 
a fni-oraWe jwogneeb in at least 90 to 05 jir cent 
of these caset Failure* In our eqierienre hire 
occumd in less than 5 per cent and can be ittnb- 
uted to ini-askxt of ^ deeper tbsoes nch at 
periosteum cartilage and bone to lasdetpaie 
treatment oe negligence on the port of the pitifirt. 
Squamous ceil {Trkjde cell or cp<dcm»*d caacm 
of the akin are much more dai^rrous, are dtinc 
terlied b> rapid growth, eariy tniuskc of the 
deeper thsues, a lesidency loean> rortistuesaad 
ore more dlSnilt to cure although Regsad hai 
shown that the radtoaerajUvity 6 the eune £e« 
both forms of skin cancer PreciictUy ah caacm 
of the hp, bocca! mocosa, floor of the nwlh, 
tongue, and penb are of ihb type. In adait» 
the camaocttata that develop 00 the *lte cf t 
preceding radlodentiatitii, hi the scar* trf It y* 
\-ulgaru, and most of th«e of the eximnlti^ 
belong in ihb group. Aa experienced Jeiauw 

S will as a have no difSadt) 

isbing a hoial from a squamous Icskci cum- 
but surprbing v-arialwos in hfetoioflcsi 
structure are <rften encountered when a taopsy* 
done. Another interroedbte group t* ”55 
squamous type has recentlv recefied carnal 
study and it aai been shown that lesion 
enth of the basal type that metistasbe d«^ 
thb group, Fhialfy, there are a ^ 

caaes ^ multiple bemgn superflcuiepitheai:^^ 

eltb«btt*«eUabr or prickle cell 
can be differentiated histoicgtcallr aod 
from Bowen s Inlra-epidernik caroBoma tno 
so called extra mammary Paget s dbeaie. 

ujcraoia or 
Omcer of the ilo on 
bfllty and the readlaea* with which Itan 
recopiiicd, lends itself pe<^iariy to 
ueatment by sungery chem^ 
cauteruaden, and roentgen and radiam 
la deddm? on the best pnwdarcto 
It « ctsenSu to cankJe the type of loi** 
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TABLE I — CLASSIFICATION OF 5 OO JlALIO- 
NANT NEAV'CBOWTIIS OF THE SKIN 


Baul ctD epltljdKraiata 

tixpcrfirial DodaUr nr nlctTnli T j»o 

\dii-«Dcta lafiltntinj d«p tcatcd typct 36 

ToUl baial «II qiJthrlktnata 356 

Squamooj cdl e^tht&vnat* 

F-arly mpcrfiml 74 

lofiltratlog detp icaled 3^ 

ToUl iTuaroooi ctH qdlhdtomaU loj 

\d\-*nccd cpitbcbomata not treated or reedrinj 
panUtiv-e treatment »3 

Boial •qoamoui cell epithelfomata 3 

^lalijTaot CDclaDoma 7 

Pa^ ■ diacue 5 

Benres ■ diseue (Intra epldemul epltbelloma) a 

Sarcoma, urromatoiit ta 

Total 500 


pecuL> its depth eitent mobiIit\ and the ana 
tormcal location The duration the hlsloloRj 
probable radlosen5iU\-il> and the eflect of tw 
nous IrcaLmeol ore alio of imporLincc The 
imderijiDg pnnaple of all forma of treatment is 
the destruction or radical remo\’a! of the cancer 
cell Surgical excision will cure pcrmanenllj 
manj selected cases of epithclkiraa but in certain 
locations such os the nose or e^'dids ma4 be 
impractKal Equill> fa\-orablc statistics can be 
presented b> the advocates of modem roentgen 
and radium therap> In our own practice we ha\T 
emplojTd at Yimous times oil the recognued 
methods of treatment and ba\'e not relied on aa> 
one single procedure. It is onlj natural that In a 
20 j'ear penod considerable sanation m prc%Tullng 
modes of treatment should ha\r occurred. In 
basal cell lesions wc prefer to do wbeDc>Tr pos- 
sible a prclmunory thorough curettage under 
local aincsthciia followed bj caulensatioo of the 
base with acid rutrale of mercur) hj'drar 

gyri nitralis) after the well known method of 
SlierwelJ TTus is invariably supplemented bv 
intensive roentgen or radium therapy although 
m recent years we ha\'C relied mainly on the Utter 
The cosmetic results ore cxccUcnl and we hate 
encountered no complications eten in deep seated 
lesions about the eyes or ears. When cartilage or 
bone a involved cither surgery cautert removal 
or electrocoagulation is advised rather than radio- 
therapy In squamous cell epllbeliomata, par 
Ucularly early lesions of the llpa face or extremi 
ties our preference has been for a preliminary 
destruction with the electrocautery followed by 
radium therapy Patients in whom the glaatU 
were mv'olved at the tune of eiommation were not 


T\DLE n — CLASSIFICVTION OF FOUR lIlTSTiRFD 
ANDSLVn-ONT EPrniELIOUATV ALLTVTF.S 
ACCORDING TO L0C\T10V 


\<we 117 

Cbcck to6 

Ciotfai and bds 65 

I orrbrad 34 

Up* 34 

TonmK ami toMth <t 

Lilnroilirs iR 

17 

Neck n 

Trunk g 

Scalp 5 

CWn 4 

Total 461 


TADLT HI — CLASSIFICATION OF 
ErmiEUOilATA VCCORDINC TO ACE 


Kgt to jian 


10 10 30 

0 

»i to 30 

It 

3t 1040 

w 

41 to 30 

tio 

51 to 60 


Oi to 70 

>»5 

71 to So 

St* 

Si logo 

la 

Total 

4&1 


treated and arc not fnefuded in our series as it has 
been our pnndpic to refer these patients for 
suimcal trcatmeiiL 

uTielher prophylactic radiation or a surgical 
dissection of umnvolved glands is odvdsable os a 

E revenlivc measure u a debatable question It 
os also been our eipcnencc that all roentgen 
and lupus caranomata should be treated surgi 
calh, or with the high frequenev knife with Bui> 
sequent plastic repair when neccssan Recurring 
cases of squamous caranoma of the sLin arc 
treated with bipolar electrocoa^ation or by 
Intcrsliliai platinum radium needles containing i 
or 3 milligrams of radium clement inserted for 34 
hours or longer Suitable lesions of the tongue 
and buccal mucosa were formerly treated with 
gold radon seeds although wc Mve records of 
several cases of cure with surgical diathermy 
without radium At the present tune u-c prefer 
the method of radium puncture used at the Curie 
institute enough i and 2 milligram needles being 
sutured In the tongue to givT the necessary radia 
tion dose in 7 daya with due regard for the com 
plfcaUons that may arise m the course of the 
treatment 

Radium tkeraf>y The techmque of radium 
therapy m skm epithcllomata will naturally van 
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TABLX t% — ClASSmCATICri or 
ErrrHEUOMATA ACCORDING TO STX 


Ffiruirt 


TABLE \ -CXASSmCAnoV OF CPITHEUCmATA 
ACCORDING TU VCMUTB OT IXSIOXS 
‘■mek 411 

iluhip* 4S 

T 4^ 1 


TAALE \T -MXrHODS OF TXEATUCfT EM 
M-O^XD IN TQXrS ErrvpRXD AND SIXT\-OVE 
ETITHEU JMATA AU. riTES 

ViCiWk if . t 

'ritb e4ul ruaum toi Irscuoca} 

tJ \ Tki 

OM ttcLnxitff prrf \ 

CurMiaye wtii c-at«M»Uwi »j>d nucAC 

d \ Hi) 

(..omturc ntL aut nxauom t»i miiam 
Eieorjciuierj witt radna: 

B4«x*r tiwiT'XWffuUUia Sar-jcaJ db 
Lbrmj 

'flr«r\ AVaie « ■ub irrwlaoeo; 
kaitiUB «>«( 
fLidnia Li miLoi 
\ n.\ ilnw 

T««iJ 

with the MDouflt C[f ndiimi it the dupos*! ci the 
t<peraicB- F« the mijonn of *5jpcr»cbJ leste«s 
{ciJonnM nutitiB^ lad cniieriaUaia, « hive 
fotuxi toat mrfacr coctict ippbcitkaM idth 
b^btJA soteDcd full ftrengUh flit glurf ippb 
atari to be RiffiocnUj aarunte ^ effectiTe. 
For more deqj scaled ind exinarrc oue*. ndo- 
ticct ii died It 1 dtst&nce ol 1 centimeter mth 
mdds or bkicki of tnbn m r cp cd with o-5 
meter gold ind 1 o mBiimeter rubber tie dose 
bemx 50 to 60 mUbcBTie bouri per tube figured 
on w basis of ipproxuniiriy j inbe for each 
•quire crDtjmeier Tbe entire dose omj be 

S TB In * sin^V treittnent « o%Tr ■ penod of 
cr raxwai\-e d*%T i/ter Rcj;»ad > method. In 
the toDxa- clmjc of the Michiel Reese bosjatiJ it 
ibe present mne tbe Curie technique is belni 
aurii^ out with acrilcnt result! Individmu 
tEni'U o£ Colnabii piste ire pcepired lot each 
padent lud 5 ci 10 mHliyim tub^ ire stticbed 
on the oater lurfice of the mold pemuithig ubI- 
form ind ic cun te ridiatkio Thu tedisique is 
espediBy cuiUbk for H»oos iround theeTesiad 
forlipcise*- 

ReraTfra tkera^ Tbe technknK of roentgen 
lbenp> re oor hind* hi* *1» «iBged Up to 



TABLE — <LACS« OT TAILDIZS E! 36 CASQ 

TEJUUKATCCG rATALLY 


Too ■efraDctx} 1, 

C»rtQ»fe lod twne bivolT«o«it i 

JEirij- zneucun j 

L«t> trc ti fT m cg latt^rd to rttara tar tjw toent) j 

pTrri«n lu r ^ti y and nfUitioii {huDo reriiUurtJ 5 

IcnriEckst trouaem « 

AppareoUr faTorable cun i 


»9» WT used the old method of frictJocil hruEi 
Uoo of Schi 0 ind Fmznd, ccfii ind gts tabes 
beuw used. Wherea* this method wii appareBtlj’ 
fractSonai ibc ictoil result wu to girt la esy* 
themi dc»e within 1 ihort period, ind thertfore 
it wi* ui effect 111 xQtenidAT trettment. Sbee 
iqjo we hive used the itindirdiacd Maritff 
method of hyperLotemiT or mudsT dose nKSi 

ikm, lorj times the ersthem* dose bdnighen fa 

a migit treatment or the dose bong orer 
leiT^ appJkaLtan* with a potesthd cf tcofco 
xtJl* and no filter Tix pcrcejitige of priniary 
cures has not been miriedly iocreised but there 
have been fewer rem ri ences and a decided »nnj 
of time. Roentgen thcjipy 1 * 0/ c ours e abo ef 
great suhre is a postopeithe treatment. 


A>vALTSS or CASES 


Among the 500 maJknant new-growth* cf the 
skia 356 were diaaifiea as biial edi epftbefiog* 
u, cf whids 3?© were early super full wxitiiar « 
nodulo-uleenlivT tjrpe* and 36 were itepUA^ 
and Inhltrating Sa cases were so fii 
when fim »eeD that they were considered 
and were not treated or i ta i e fx T d o«ik paHnthe 
treatioenl. Eight cues were dissi&M M 
and rventoaDy died of the duetse and p rtcnr 
rroces were obicrved roosUy during the first year 
all esxepl 7 of which yielded to farther trratnwt 
by aulcty radiatxm or surgery Th ree ci» 
ire knenrn to hivr lutxmubed to Utc 
at an advanced age. Therefore, t here ww n 
thc*e35fi(X50P 310 prtoaiydinkal curt* {»7^ 
cent) and 19 fiBures (6 per cent) 1! we nsiw* 
the re c T inm g ctK* ctirm by further tratmea 
tbe percentage of e rn es wtwH be riose to9^ 
HowTvtT 58 case* did not r em a in under ooservi- 
llon longer than 3 to 6 month* and the 
of I to 5 yajs cures therefore cannot be . 

11 higher thin 70 per cenL Winy patients 
15 or ao >-eaj» ago ire known to have aim 
other ausea and in attempt to fcflw ^ 
not heard from for years bis bro fo^ 
UBpffoductii-e of resets. 'i\e hivt hidP^ 

difficulty fa hinng patients come fa for 

dan at regular fatenxii far a J ytti f**® 
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TABLE \'ni — SARCOilATA AND UTLANOIIATA 


Ql>fcal c«ei 
Cun (r to s jmrJ 

MeUnocardooma 7 o 

LottQud nrcomaU 6 5 

Sarcotna gcoerallxtd metastatic. j o 

Kapoai s tarcoma 1 o 


r«Sam 


they have been clLnicalh cured Another Jm 
portant point to reracmlxr is the tendency in 
elderly paticnU to de\-eIop multiple inccessitc 
eplthdiomata in different locations. We hax-c 
6e\cral patients followed for 5 to 20 jears who 
belong In this group For example an elderl) 
woman of 61 was treated in 1913 for an crtensifc 
rodent ulcer of the temple whidi was cured and 
remained permanently well During the next 20 
years she was cured of at least a doxen basal 
lesioni but e\-entuall> died at the age of 8t of a 
basal-souamous carcinoma of the check which 
recurred after treatment bv surgical diathermy 
and radium and metastaslxed to the cm^cal 
^ands. From the standpoint of a 5 year cure 
the lesion on the temple might ha\*e been con 
aidered a success but we has'C mduded these 
cases among the failure*. Another woman of 77 
was cured in 1914 of a lar^ dat rodent ulcer of 
the forehead and a basal lesion of the inner 
canthus. Numerous epitheUomata were success* 
folly treated in the next 14 yc&n but she finally 
died at the of 91 with a resistant squamous 
lesion of the ueek. 

Of 102 squamous epitheUomata 74 were early 
superficial and 28 mWtratlng and deep seated 
Seven cases were so advanced that only palliative 
measures were adinsed Twenty one m\ olved the 
tongue and buccal mucosa with 14 failures Of 
the remaining 81 cases indudiug 34 Up coses 
there were 12 failures including recuning cases, 
of which 9 were fatal The percentage of dlnlcal 
cures was therefore about 71 and If we deduct 30 
cases that were not followed the percentage of 
I to 5 j*ear cures drops to 51 If we were to 
omit the intra-oral cases which had a mortality 
of 66 per cent the percenta^ of cures would be 
much higher In this senes of cases were 6 
advanced cases of lupus caranoma, 3 roentgen 
carcinomata, 3 carcinomata of the extremities 
that became metastatic and other cases which 


TABLE I\ — SUUltARY OF RESULTS OF TREAT 
MENT IS FOUR HUNDRED AND SlXTi-ONE 
EPITHELTOlfATA ALL T^TES 


Cam Pct t«i 


Haul c«Q cplthdkmuU 

359 


CUfilcst com, 1 to 5 v-esn 

253 

70 

qtnIcBl ciues not followed 

58 

16 

Rccarria; cured by further trratrrienL 


S 

Total cEokal enm 

J40 

94 

emm (No tiealmerit or paJIb 



Failum (Late recurrcooM, fatal cam) 

t3/ 


ToUl 

359 



SqusiDoat ctU qdtbcUoouU (Todndloi 
ti ton^u« six! Inln-onil cuct iiu 


j 4 Up cam) 

Cllakal enrtt, i to s >'an 

CUnkal esrea not folknred 

lOI 

49 

*s 

JO 

*0 

Remnlftf cured b> farther treaUnenL 

3 

3 

ToUl clintod cnrrt 

72 

71 


Ilopelm cam (do treotreent or pallia 

Uoo) 71 

FaOom (btc rminTnm, fauU cam) *3] 


Total loa 

had been ineffectually treated b> surgerj radia 
lion pastes etc., and had become radionaulant 
We have had no cures In 7 cases of melano- 
cardooma and ha\T seen onl^ disastrous results 
from furger\ It is our impression that these 
ratientJ will live longer If they ore left qIodc. 
TTie treatment of localized sarcomata b> com 
bined surgery and Irradialion was successful m 
$ cases 

CONCLDSION-S 

In conclosioD we feel that the treatment of 
cancer of the skin must be indivdduaUxed, must 
be based on a thorough knowledge of the pre 
cancerous dermatoses and an expert appraisal of 
the clinical and histological features of each ca se. 
The therapeulJc approach should sim to utilize 
all the known agents at our disposal Including 
surgery, chemiail and electrical cautenaation 
radium and roentgen ray In epltheliomata of 
the basal cell type the percentage of cures should 
reach close to 95 per cent ^e prognosis in 
squamous lesions should be more guarded. 



SYMPOSIUM TREATMENT OF FRACTURES 


DEPRESSED FRACTURES OF THE SKULL 

HCWKRD CN\ITZIGER,MJ>,FJLCa,S«r»Ascnco CAxm*M^ 

AREPHIXDvG far dqjrOBed inctnrei ii »o \iiliiveit4tet,m«oUldeTiJigaaeiit»ndpijxlMef. 
cccratkm of antiqaitT but only recentlv hi* When fodi coocHtian* are ajwaated with tie 
there been an eiperiiDental btiii to Iniaite [uexih re of i depcoaed frictnre, t on ecp* uc 


the effect* tnsing frcm km 
prmkni*. Altbongh trepl 


iLal bul* to iiulicite [uexii Ct of i depraaed frac ture , luigecm tic 
contmoed bony de~ prone to ittribole them to the depiCuLo tnd to 
ntpg vui done in advae that it be relirred mgkill/ It tee n* 


anoent Ei^jpt, e\-ai m earbo- Httw_ the timely to consider the results of tha poilcy for 
note* made trv Hippocrates are among oor fait tui gc o c a of er pei fatfe have become aware that 
records of the mgtr\ of dcprexed fra Lim e*. He operation* bnochconditloo* do not yield UiEiiil 
comariled agauat c^ientian and gate the amind rwnlu and psaiTTy are frnitlea*. 
advice that fractures mth dcpre*rion were not It may tald at the outset that the gmmiin^ 
pamcnlaiiv dangerous imle* the roembrine* were pnodpltt in the managejnent of aay deprt»ra 
ruptured The opposite new fa\-onng operative fracture should be to pxevoit imectjcn, 

tratmenl, preiauled dnnng Roman time* stwi wfwt second to the amount d train 


It may be said at the outset that the 
pnodpltt in the management of ny 
fracture should be to pxevoit 


the long period in which 


fanmng operative fracture should be fim< to pxevoit infectjcn, 
Roman times and and secood to tTih^kniyi* the amount tram 
re ira little or no scar and the number of sequelc lauhlng frtm 


adiance in sur^dl bwwLedge. During the scar and sdheskra. 

Arabian ascendanev and through the Ume of The factoo wbxfa ctnne into play when a^ 
Roger of Salerno, the establhhment of the prmed friaiireiiprothictdmnsttedlitfaig uidw 
European I nivenities, and the RenaimTwr the deaih Depressed fradure* of the ihulhwiiw 
tame ideas prevailed m Italy France and dmal lactaatn, may be vfth varpn^ 

land The method* of and the type* of degrees cf bram injury These will be conwotd 

local apfdjcaiian were considered to be of great in one grerop. Depressed fra cture * ef t he 
unporunce. irith peretrabon of the menteaie* m ctToby 

In the nrieenth, •ev-enieeaib and dghteenth lead U> brain damage, also of varying degrees, 
cent ur ies, impartant wnrings are associated with These wfll be efiscossed lepiatriy 
the nimet of Ambrose Rsri, Pcldt, Perchal Pott, Let us first conrider those depresiko* wUcfi 
John Hunter and Larry A b eniethy Hunter'* have not penetrated the dura. It i* cnstonaiy to 
•occestor eormded a note of cautkm to the radio] elevate such deprejsioiis when they are tea 
surgeon, and the nmeteoith century was filled ihcctJv after mju^ for patlota with depew® 
with divageui opnuoni. It b furprismg that of long stanefing also, thb b the umal ad^^ It 

before the days of antbrotk surgery there waa one has operated upon Duuy person* 
not a greater we^t of opmtan oq the noo- pressed fracture* of Icaig sta n di ri g, and ba»cp offl 
opeiati^ side. Fdlowmg the penod of Lister the pjn d uui ly onpenetiated dura to in*f*cl ^ 
there sra* more gmeial agreement upon the coooition cf the onderiyiDg brain, he cannot 
denrabilrty of ele^tfr^ dmreaskjos, a^ in a to be Ijjjj ni .wx i by the number of ° 

general wmy thb tendocy nas contfaiocd to the srinch an anparenuv Donnal brain i* 
present. even thou^ the depreaskm hi* been preseit 

It b a common coDOeptiou that depressed faac resra. Obvfouily thb b not slwayi 

tm e* of the itoH are l esp oa iible for a degree of yeflerw or degenerated cortex may be . 

generalized brain comprestion which b dan- point of parunilar interest b that thb t* not 
g er ou t. Even more often it b said untreated variable. j 

depie*ian* came progressive brain damage. Question* Immcdlat^ arise D a ^ 
leafing to pachvmeningitb adhesion*, area* of ilqsrMirm hsimful? Doe* *i^ *T_7S^hr^ 
cr i rbral toftoiing and brain cyst*. It b asserted produce change* In the underlying 
frequently that deprwed fracture* should be mere presence, or b the brai n chang e s ^ 
elevated to prevent the later occniieo ce of coo- oxtain of the depressed fractures esnsrd 
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Injury Itself without reference to the continuance 
of the depression? 

The desire to soUt these two questions led us 
to undertake certain ciperlmental work on 
animals some time ago This work has been 
reported prmdously ^ The experimenta showed 
clcarl> that a depressed fracture, caused b> strik 
mg a Wow, produced both early and late patho- 
logical changes. Depressed fracture prwiuced 
by pressure alone did not cause such changes. 
These depressions produced b> the insertion of 
smooth foreign bodies into the skull caused no 
changes oth« than some cotKiensation of the 
brain tissue beneath them nor was there an\ 


difference in the microscorrfc bndinga m the 
brams of animals sacrificed in a da>a after the 
depression had been Introduced and those killed 
much later If the foreign bodies were remo\'eiL 
later examination showrf a rapid restoration of 
the contour of the brain and there was no c\t 
dence of a condensation of bram tissue at the 
location of the prev-ious pit. Followmg the pro- 
duction of depressed areas b> alow localUed com 
pr^on,neitberpach)TaeniDgitis leptomeningitis, 
a^eslons softening nor cysts were product 
Our final condusioas were that, in cases of de- 
pressed non penetrating fracture of the ikuIU 
the changes In the brain are caused b> the force 
produaog the Injuiy rather than bj the depres- 
sion of tne bone. Pathological changes In the 
bram appear to be more marked in the early and 
in the late stara than they do daring the inter 
mediate perioa, they are chiefly subc<^cal Dc 
pressions of moderate size cause no pathologkal 
changes in the underlying meninges and braSu 
If for the time being we consider only those de 
pressed fractures in which there has bem no dural 
injury, the question anscs Should such depres- 
sums be ele\’ated? If this mquiry is examined in 
relation to the production oi late changes in the 
brain, there seems to be very little reason for the 
operation Likewise, there can be little sound 
t4sis for the argument that encroachment upon 
the intracranial chamber by reason of the depres- 
sion, is sufficient to cause ^eraJiud signs of 
brain com pres sion If generalised bram compres- 
sion is m eWnt, it results from other factors such 
at free n cmorih a^ For the comparatively slight 
encroachment of a bone depression into the 
intraaanlal chamber, doplacement of Wood m 
the vessels and absorptfon of cerebros|dnal fluid 
permit adequate compensatfon. Ccrtzdnly there 
IS no urgent reason foe the elevation of a deprci- 


UftfiilciE. EowtI C,, nd Qaiw XUtt A. Aa apariaaatal 
al At ti Wirrl tract— of thaitalL Sarf., Qraae. A Owt, 

Wo.ll. T-jo. 


Non because of a conception that the depression 
Itself is causing gcneralixed mtracranlal pressure 
Another point maj be raised If a depression 
remains, m3> it be a source of mechanical iirila 
tion to the underl>'ing bram b> reason of the 
projection into the dura which it causes e\Tn 
though it does not produce dcgeDeratiit changes 
in the brain? This is oulte possible and we should 
hesitate to advise against the cle\*auon.of smooth 
depressions, esm if we were sure that the dura 
had not been penetrated Howe\’er we feel safe 
in sa>ing that m the presence of a dcprttsion 
without laceration of the dura, the Immediate 
operations which are conducted so often, Cre 
<^uenil> with the natient in a precarious condi 
tion are not justified In such instances one too 
often secs a patient brought Into the hospital in 
a condition of shock, transferred from an am 
bulance to an eamimng table, changed again to 
a stretcher and transported to an k ra> labora 
tor> where he is mo^rd back and forth in the 
process of taking pictures then he is humed to 
an operating room and an cmcrgenc> operation is 
performed Frequent!) little con^dcralwn is 
giitn to the ad\’isabDil\ of using local arucstbesla 
and the general condition of the patient Is such 
that a humedl) planned procedure is done L^ 
than the usual painstaking cart is exercised, and 
less attention is gi\Tn to details there is more 
hamorrhage at a time when the patient can 111 
afford to lose the blood than would lia\‘e been the 
case with a more orderl) preparation after the 
patient had reco%*ered from shock. 

The character of the treatment and the time it 
b instituted depend upon the condition of the 
patient and the presence or absence of an open 
wound- In a clwed depressed, non-penetratmg 
fracture, the time of operabon is elective. Fj<rb 
case requires indii’idual judgment The only part 
of the treatment that is urgent is the pre\Tntion 
or control of infection In some Instances this 
mvoliTs relief of the depression in others It ma) 
await a later attack. ^\Tien the depression a 
elevated, the bone should be replaced so that no 
permanent defect will remain 

Detenmnabon of dural penetration usually is 
made b> roentgen examinabon, but thu is not so 
urgent that it needs to be done during the period 
ofslMJck- OnepoIntin'\.-rayeiaminaaonsIso\Tr 
loWced so frequently as to merit comment It is 
customary to mnke the diagnosis from film* show 
ing anteroposteior and lateral \’icw8 of the ikuU 
All the details of a depression and Its depth can 
not be judged from these. \Tewi should be re- 
quested winch show the exact area of depression 
in true profile. To obtain these, the rays between 
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the tabe and the film ibould be aactly tangential 
to the aio, m qae*tiotu 

If we tnm nov to a conaUieiatkc of the 1 d> 
itancei of d tpuj a ed fracture with penetration of 
fragmcnti thronph the dora and into the brain, a 
mn^ more ataWs situatKc confrooti ns. A 
large proMrtioo of theae fractures are c^)cn, and 
the addlUonal haxard of infection of the ncr\*tma 
system enters onr calcnlaUon. 

In the management of such injuries the pres- 
ence or absence of an open wouikI and the length 
of time between the Injm-y and the surgeons 
repair bring m factors whxh can be Judged wisely 
only by a competent eurgeon at the lime the 
patient is seen. Under idei cooditsons, thoron^ 
surgical repair under local ancesthesia with cate 
ful dfbridttnent of the scalp and other de%’ftallxed 
titsws, U desirable- In cases of open fracture 
SQch treatments carmot be deferred \Trj long In 
dealing with a closed fracture e\-cn if there b 
laceration and penetration of the dura tn frag 
mcots, there is more latitude of aclloo- Fre- 
quently when the general cooditko of the patient 
is poor postponement of such an operation for 
several hours or eN’cri foe a div or two Is a matter 
of good surgical jodgment 

Wagstaffe t foUow-cp of rSo patients with pene 
tratmg wounds of the dura showed tiat con- 
vnlsrs'e states followed in 18.7 per cent of them. 
In Don-penetiatiag wounds, the Inddenee of fits 
was only 1 6 per ceaL 

In the light of our present knowledge of post 
traumatic convulsive states, our best opportunity 
of benefitiog the nauent Uea in sum corefnl 
repair that a mfninrMi amount of scar tbsue results. 

^ inch surreal repair of penetrating injories, 
a point that I wish to stress ecwdaliy is the 
desirabiliiy of thorough roncn-al ol aD devualiied 
brain tlEtue and of such adcEtfon^ tbeoe as has 
been contused luffidently to indicate that its 
OTganbatloo and repair wfil lead to a considerable 
datrii. After the removal of forciOT bodies, the 
sucking emt of devitalised brain aM the tying of 
small corticBl ve»els In the region with reoectloo 
of contused surfaces, wBl be repaid by lessening 
of the subsequent scsx tdbfsioiB and contraction 
of the area, and consequent lessening of dbtortlon 


aiMl defonnity of the surroandlng brain sod 
ventricles which they cause. 

Following the removal of loose poaetrsifnj 
fragments and of the devitalised area of brain, 
the Importance of dural repair should be iti r ^f i i i l 
Thb b not ahrayi easy and ertennve dural 
lacerations fieciuently Am^T<A that some new 
tissue be graftea In to fill the defect Miner dural 
lacerations ordinarily can be dosed with fine 
needies and sBk. Tin larger Uceratfom may re 
quire the use of a bit of tissue fitm the tempnl 
fosda or the perlcraniom to give a smooth covet 
ing Failare to mate tu^ a complete dural 
clasure may be justified at times, for imUace 
when one b dealing with an open fracture, espe- 
cially when the opoatlon b periornwd soma thne 
after the injury , SJid there is evidence cf Infectiou. 
Such a set of circumstances b, however very nn- 
and, in the eariler cases of both epen and 
dosed fractures, dural repair should be the rult 
When such dosure is not made coropliciriooiare 
frequent, OccasjoniUv pTotrmiofa of the brain 
ihrouA the opening wiD occur a considerahk 
ettnmon beneath the idfp may ensue, sad 
ultimateir there b IDuly to M a fungus, with the 
attendant cbiScolties el kmg-continaed ditssfangs 
tud delayed henlmg, cr d«th may occur u s 
re^t of the rupture of a ventricle, an at acf^ « 
ineclngitis. Such protrusion of brain thnrsiii s 
dural ddect la, of course poriiculsriy 
occur when there has been widespread braia 
conttzdon "tkI resulting edema. 

Skull defects may be avoided by repUcement 
of the bone foilowlnt the repair of the brain 
dural injuries. Such replacement b desiraUe 
whenever pcadbla. 


COKCtUBIOX 

There b experimental and dinical 
indicate that a depmsed fracture d the 
not so harmful as hai been comidered g coera iy^ 
The trauma prododng deprcaslan ^ 

damage to the brairu Our efforts must be drot 

toward lesMalng the ibk of infection, toward mmm- 

bUng scar tissue fonnadoo in the 

ward avofding sfcuO defects as far as ft »pofan«c 

to do SO 
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THE EX^ACT ROLE OF pmSIC/\L THERATY IN THI TRE^ATiMFNT 
OF ERjACTURES' 

CI-\^ R-V\ MURR-W MD^P^OS Ne* \ou: 

AxiiUal IWrvc* o4 SvrtTTT CoiWt □( »»d S«rfKinv 0»Jo»Ua Unlrmhfl A*«eUl AHfO'fiM rmt-ylnUi H ’•I^Ul 

la ibr CU7 aI Kr* Y«k 

T here IS todft> ia the minds o^ manj Ihclm The ideal Iraclurc trcaUnenl would be to 
pression that the net result of the use of ph> wish the bone fracments Into place, with the 
ucal thcrapj In the treatment of fractures is abolition of all pathology , and to hold them bj 
to prolong the patient s comTilesccncc. Whether force of will until the fracture was healed, while 
or not this be unUtrsallj true the fact Is that it Is the patient went about his normal life without 
true often enough to warrant serious considerallon Interruption Translated into clinical terms this 
of the real \-alae if an> of phj’slcal therap\ In this means reduction with as HttJe attendant Wolence 
field and the proper mtionole in its use if it Is to and damage as possible, carl) abolition of as much 
be used pathologs as possible, as little interference on our 

In order to OTiluate the exact rOIe of ohj-sical part witfi function as possible during the bone 
therapy in the treatment of fractures It Is essen ncaling process and as much functional actuit) 
tial tnat we first lay down the rationale which as possible on the part of the patient In any 
should goiTm all fracture treatmenL giNTn case that method of treatment is best which 

Our aim in fracture treatment Is to restore a can with lafctj most nearU fulfill these requiro- 
gi%en indiNddual to hts normal habit of work, or menu. 

pla) as soon after his Injury as possible and In as Itisob'dous If iscgrant the validit) ofthepre 
ncari) normal an anatomical and nh>’siologfcal ceding analysis that an j p\en piDcedure enn be 
state as possible Broadl) this may said to be of Milueonl) in so far as It aids in the accomplish 
our aim in the treatment of any human iIL Butm ment of one or more of these general aims of 
the treatment of injury nc face a problem with treatment- To assign to pb>‘sical iherap) onv 
which we are not often forced to deal consaously exact r^le In the treatment of fractures It is ob- 
m disease That problem is the necessitv of the Wously necessary to be able to state what cfTecU 
patient s co-operation in the treatment if it is to It can produce where those effects may be of 
be successful cither m Its final alms or in the time \’alue and how they ma) be best elidted le 
taken to accomplish them In a case of pneu what methods of ph)‘Bical therap) ore best 
mcmia or of appendicitis the patient is a relatively cmployrd. 

paffllve agent and resumption of function m tbc First let us consider %haL effecu physkal 
affected organs depends largci) upon automatic therapy can be iostly assumed to produce. I ex 
mcchanisins indep^cnt of the patient s acU\'e press a personal opimon, although I am certain 
efforts In a fracture on the other band though that it is held by many others who ha\*e watched 
we ma> make the bone straight and bold It so un the de\-elopment of the treatment of fractures 
til it has healed the only mechanism whereby the when I say that much has been «Ud and written 
normal use and actiYnt) of the part may be of the mode of action of various physical thera 
rapidly regained whereby the stitn^ and sup- peutk agenU that U unfounded in fact and with 
picness of the part ma> be restored is the active, out other reason than unsupported theory or 
voluntary use of the pert by the patient In any vivid Imagination. I believe however, that we 
group of cases the question of whether or not we Jtmnp that physical therapy con accomplish cer 
get rapid fimcPonal return in any gi\-en case de- tain things, 1 / properly ana inidligtnily applied It 
pends all other factors being equal, almost en- can relax muscle spasm it can relax vascular 
Urely upon how early we get this actlY-e func spasm I feel that our certain knowledge stops 
tional exercise on the part of the patient, and upon tnere. There are ob>dous secondary results of 
bow generous he is with his efforts. To a larger these two actions which we most logically recog 
extent than is commonly appreciated the lone nlze. Relief of pain and soreness increased blood 
tional end result Is also dependent upon these vascular and lymphatic circulatory efficiency, m 
same factors. It may be stated categorically that creosed local metabolic activity are naturm and 
prolonged and slow iunctlonal recoveries are undenkble consequences, I b^evo that these are 
prone to be less complete than those that are rela the only effects which wo are justified in depend 
tivdy rapidly accomplished mg upon m fracture treatment, with one excep- 

FtwB th* 6«TTfc« W tS* P rabyw h a HofgSu} !■ IM C3tjr ot Nfw ^ wi. 
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tion ffhuJi I «iuiB mention later How are these 
efTects accocnpluhed? There bogaln in to for as 
I can aee no need to go for aheld for abatrote e* 
plonatwoi. There u no Jotification and indeed 
no need for talk about a little undentood elec 
trial force ipphed In the form erf the ttatk bruth 
puahtag and forcing eiodate out of the thsuea”. 
Of of the part pfaj-ri by the dectrioU nature of 
diathennk hat in the production of Ita effect*. 

If one »top 3 for a moment to cocaider the »roo- 
dcrful character of the human DCuro-miocular and 
neuro-\-ajcuJar reflex meebamuns, and of ihdr 
actl\atIon b\ aauory im p nl* ^ of a wide canc^ 
centra] as well as pcnpheral one can readDy 
realixe that the sensory effect of any gh-cQ agent 
can well be responsible for resnlting relaxatkio of 
both musefe and \-ascular spasm- \r>d lib purely 
upon these two effects of ph>atcal therapy that we 
an depend for help in the tratment of fractare*. 
The one exception to thb statement lie* to the use 
of muscle stimulattoo. There hare been In use for 
man) )-cars i-ariout modifiatlons of the ckctricaJ 
current for lU effect to the prodoctioa of muscle 
coolracuons The earlier forms, In whfch both 
faradum and ah'ontsm were used produced mos- 
de spasm rather than a ocanai muade cootrac 
tion and constituted theref o re a handicap rather 
than a beneht There hare been des’doprt how 
t\ti through the use of rapidly Interrupted gal 
vanism associated with a surge Taxiatira appa 
ratuses which can spproxtoiate the oormal muade 
ware of contraction aetd reUxatioo without spasm, 
although they can nesTr equal the hamau meeba 
niim ro efficiency Oue may coosider thb as a 
possible suhstitute imperfect to be nre for rol 
untarv rauicubr setiNity by the patient to m-alu 
stinp phviical tberip) to fracture treatment. 

We ma\ say that there are three elctnentary 
and basic forrni of physical therapy araHable to 
fracture tratment bat, massage- and muscle 
cierdse The tost two are dep^ent for tbdr 
effects OQ the relaxation of muscular and \'ascalar 
spasm, and their actloo b wbolt) through the sen 
tory arc erf a refla mechanbm it depends almost 
entirely on the pieasnrabie sensory effects pro- 
duced The thlra b of vaJoe largely for Its pump- 
ing effect on the lymphatic and \tiioui drculstoiy 
mcebanbm of the as a whole, and to part for 
the ortlticiaJ functional acthdty which results 
from Its use. To these ma) be added the factor of 
moderate eles-ation as a drculatoi^ aid- Thbde 
vatloQ depends for iu effect 00 gravity and It 
most not be of sufftdent degree to totexfere 
through thb factor with the arterial inflow to the 
part It should merehr be rifficjent to aid the 
hTi^phatfc and \-eiwus drainage from the pari 


The minute that ooe of these procedures ciniei 
pain or dbcomfort it ceases to be erf raloe, anj be 
comes a Lability rather than an asset since It pro- 
duces the very things we are trying to arcad— 
muade spasm and \-ascukr spasm. Heat b best 
applied therefore in an totei^t) low enouri to 
ru^uce merely the pleasurable effects of ocaL 
Keddoung of the skin b no entenoa of the effect 
of hmt- Tie pallets sensations are the only 
relbble criterion for totenslt) and length of treat 
menu Massage produces its effects through the 
pleasurable sensatloo it gives, and not Ihiougfa 
the force with which It b applieii lUrtsahsire 
due to rdaxallon of spasm and not to any me- 
chankat milking or %"iolent stimubboo d the 
part- The genllCT it b, the more regular it b the 
slower It b, the more uniform it b to force aad 
direction the more pleasurable the feeling the 
more marked the rdaiatloQ of spasm Thesthini- 
ladon of muscular ctmtraction can be of co use If 
It IS characterised by spasm If it causes dacta- 
fort or actual pain or if it b carried 00 to the 
pwtnl of fatigue. Nor ao it ever be of as mod 
value at the patient t voluntary exeretse cf the 


aame mnstle. 

There hare betn de^■e^oped thot mn dt of pem 
of apparatus desigoed to core the patient threo^ 
the eiercbe of pJiMscaJ Iherapr None of them o 
capable erf doing more than erejitog the Biecha- 
abms which I hare died. None of than bop* 
bk of actompLshtog more in the way erf rebiatli* 

of moseJe and vascular ^xjsm than b the use of 
hat and masaage soch as I hare describe^ 
piled with moderate elevation, compietently 
carefuBv earned ouL Apparatus mar spare tae 
rinv- and eDcrry of the doctor may be made to 
replace bet cl Aill or pirictice on nb par^ 
make It possible to take care of 
gi\Tn time may exert aome effect paycnenogwaliy 
00 the palleot— good oc had— but it 
compBin anything whkh the doctor hlm s eit ^ 
toapable of accomplishing iot 
through anv other me chanis m than that wtooi 
hare deserfbed. A proper apparatus ctf* » 
reiaUi-eh inefficient sutatitute for P?«f^ 
\xrfunlar) muscular setivaty when it i* 
possible or unsafe to Kcult N-oiontaiy activeltw 
tion. Any ptece 0/ apparatus, any »oaM 
modality la of \-alne ody in so far u it nuk^ 
oflh^pnirfple,. 

producing all the heat the patient can st^<^ 
Eann Interne heat of am other type d** ““ 



MURRA\ PinSICAL THERAPY IN Tilt TREATMENT OF FK.\CTURES 481 


same thing Vigorous massage la damaging if it 
gii-es the patient anj-thlng but pleasure. Muscle 
stimulation if carried to the point of spasm dis- 
comfort pain or fatigue la damamng But so is 
N'oluntar^ eierdsc of the rnticnt if earned bejxind 
pain limits and un to fatigue. The phj’siological 
basis of the use of ail of them is idenlioil 
Here then lies one reason wh> the use of 
nh>-sicai therap) frequently results in the pro- 
longation of convalescence — In the lad. of appre 
dation of the phj’wological prmdples bad oi its 
use and the failure to apprcdale the slmplidl) 
of the mechanism inioUed The filed Idea that 
the Pkvztcai tbcrapisl must do something instead 
of the ncwpouit that his real Job Is mercl\ lo 
make It pos^le for the pclient to do it htmsflf 
Let us now take the fjiedfic phases of fracture 
treatment and with this conception of phvikal 
Ihcmpv see If and where it may be of lulue 
1 'fhe reduction. The use of light stroking 
massage of the t>'pe desenbed b\ Lucas Cham 
pionni«-rc and Menncll or of an> other Qgenc> 
which will produce the same results may oc of 
dehnlte \-alue immediatel) following the Injury 
and up to the time of reduction in helping to 
mmunlxe the exudatkin Into and in6JtraUon of 
the tissues and in alle^aating muscle spasm. It 
could well be combined with emergency traction 
to adsTintage in the period of inactivity between 
primary spuntmg and reduction if the fadlltks 
available make it possible 

3 The post reduction period One of our ob- 
jects in the treatment of a fracture is the early 
cUmmation of pathology before it can undergo 
organization mto scar tissue Immediately after 
a fracture there Is haemorrhage and exudation and 
cellular Infiltration in and about all the structures 
of the affected part This pathology undergoes 
organization into tissue rapidly Wlthm 72 hours 
thu organization is well started and by the end of 
10 to 12 days it has progressed to coniidcnible 
magmtude. In the first 5 lo 10 days a large pro- 
portion of thts exudation and infiltration can be 
removed from the part, before it can undergo 
organization, any mechanism which will re 
store the normal drciilatory efficiency of the port. 
It IS here that physical tb^py can be I believe, 
of definite value m itself if the method used In the 
treatment of the bone lesion allows of its use. 
Light massage of the character already Indicated 
heat of the type previously described or substi- 
tutes for them combined with moderate elevation 
can do much to aid m this earlv elimination of 
pathological processes. If it can largely clum 
nated the amount of stiffness and soreness which 
will remain for later treatment and the amount of 


late swelling on use and other circulatory bandi 
caps due to scar tissue inCJlrallon which will 
require attention will be greatly diminished and 
there will be less talk of the after treatment of 
fractures. To make it possible entails the use of 
methods of treatment for the bone lesion allowing 
of access to the part for physical therapy and the 
tfoming of physical therapy technicians who know 
what we are trynng to do and are capable in these 
earlv stages of giving the treatment with safety 
to the patienL I have met very few who arc so 
trained. The maximum effect of such treatment 
is secuitd in the first few days. It loses its value 
progressively os the days pass by Adcquatclv 
and intelligently used 1 am convnnccd by prac 
tical experience that the convalescence time can 
be materially shortened In addition I do not 
doubt but that the earlv restoration of adequate 
arculatory effiaency plays a large part in m 
flucncing the healing process in bone Strangely 
enough it is In this phase of fracture treatment 
that physical therapy b rarely used and the 
development of its u.se by the physical therapbts 
has bew very much neglected And vxt it b only 
m thU phase that it can play an essential part in 
tnatroait 

If the method of irealroent or the nature of the 
Injury allows of full function during this stage 
tbw fa no use or need for muKle stimulation un 
less it be used as a substitute for active muscle 
exercise in a patient who will not give ho volun 
la^ help If the method of treatment used is 
such that acUvTC motion cannot be used or is 
definitely limited muscle stimulation of the 
proper type can help greatly as a partial substi 
tutc. I should like to stress the point that the 
muscle activity desired In thfa instance is not the 
subminlmal invisible contraction desired In the 
treatment of paralytic muscle, but fa the maximal 
contraction obtainable without sfwism or dlscom 
fort, and stopped short of fatigue. It is a substi 
tute for the patient 8 activ-e use of the part. Ev’cn 
In the presence of circular plaster or splints its 
use can be managed through the windows or aper 
tuTCS m the apparatus. 

3 After treatmenL After the bone has healed 
and the patient b In pi^tion to regain progres- 
rivTly the full use of the part fa the stage in which 
phyaical therapy is almost universally used-— and 
abused. There are certain definite facts which 
must be stressed before discussing the use of 
phyafcal therapy at this time. No physKal 
therapy that I am familiar with can restore 
Btrcngth and suppleneas to a limb, regardless of 
who rives It, or what complicated and impressive 
machinery b used to carry it out The only factor 
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ttjentkl in the rcgiintng of functioiiil activity 
by a patient ii the \-oiuntaiy icti\T use of ti>e part 
progrqri^'eiy by the patient Tbe»e fact* are fa- 
coD tr cr v Tatfble. The doctor who iees the case, 
the techniaan wbo idmlnistert treatment, ana 
the patient who rccen.-es It mtat all know Uti* 
fict 

Phyilcnl tberap>y may be used to make It 
easier for the patient to do hh part by teropwrarfly 
ridding the of sor en es i and stlnocM througfi 
the medanism already described so that It Is 
easier for him to use the part It may be osed to 
get rid of the unpleasant effects of overe i ercise 
pain soreness, stiffness, and swelling Bat It can- 
not fuccesifuliy be used to restore pfru strength 
and supplmfss to a jKirt The only way to 
strengthen wasted muscJei jarraanently or to 
limbo up stiff jomts permanentiy Is for the pa 
ticnt acm-elv to eicrcw them. PhyncaJ therapjy 
can do DO more than make the volcratary fimctloQ 
easier and lea* distressing Here Lies w second 
reason why pb^wfcal therapy so often hinders the 
CQn\-aleeccnce of the patreot He does rsot know 
that the hcatisg the rubbing the wkrus com- 
plicated appliances used cannot possibly 
him well and for week after week and month after 
mooth he nti patientiy waiting for thb easy and 
effortless reco\'en to take place. I knerw that 
many of the ph>'ilca] therepUts who treat Uus 


hopeful but deluded patient are firmly coorlnced 
that they can get him wdL And I hive reason to 
believe that many of the doctors of potiaiti 
have never gbren a thought to what dtber tl* 
patient or the pihyikaj therapist know or bebere. 
And pjhyslcnl therapjy uaJer such tuspjfcei be- 
comes on idle and futile gestu re, bat onfor 
tuoatcly one In whkh the patjoit Is taught to 
hare Infini te confidence. 

There are here presented tire gronad* which 
cdst for the belief tlat phjmcal thospjy can be of 
value in fracture treatment. The attempt has 
been nude to show the baikallr simple mtdas 
o^andl upon which ail phyuml tnerapy b 
wpendent for its effects, regardless of the enm- 
pjtoted trapjplDCT in wWch It may be dressed. 
The attempt las oeen made to bdicate when tnd 
how these effects may be of N-alue. Attention has 
been colkd to defects In the present ippUcstioD 
of physical thg apy to treatment of irectnns 
whidr are widcspjTi^ and which serve In many 
lastMDces to delay conv-alescecce rather tlan to 
hasten It The soJntbn lies fa edneatioo— first of 
oorselvts, next of ocr technical assistants, and 
lastly of our patients— to the realfaotioo that to 
treatment of fractures the thing that coauti, apart 
from the actual redoctxn, b not what rr can do 
for the patient, 1»t what we can hdp the patlat 
to do for himself, 
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T he amJple methods which are applw»b!e to 
the reduction and fixation of most fracture* 
seem to ha\-c been pushed into the hack 
ground dunng the Jast few years b> the \’a5t 
amount of litemture adt-andng pet methods in 
opctuti\t treatment It is true that a ccrtidn 
number of fractures should be recogmitd Im 
mcdiatel) os optrati\-c cases but the decision as 
IQ whether or not a giv-en fracture Is opcrati\x 
should be made at once, and not dclaj'W until a 
bad result has occurred There ore certain funda 
mental principles which should be kept in mind 
Immediate!) a fracture comes to band the struc 
tures of the anatom) m%oi%'cd should be vdsual 
ized. Before the fracture IS thought of as a patho- 
logical entity the first step should be the mental 
picture of attachment* of mufclcs and the 
esUrnatjon of their strength the angle at which 
the) pull and the amount of displadng elTect 
they na^-e on the fracture os ft eiists. The second 
step should be a thorough conalderatkm of the 
equipment necessary for reduction of the frac 
ture and the equipment oecessarv to hold u in 
reduction This u full) a* essential a* having all 
operative equipment at hand and ready for 
immediate use before attempting any open 
operation 

The theory of reduction and proper rtlention 
of fractures w based on one pnnciple — traction 
balanced by countertraciion The fragments 
must be hdd in alincment by couaterbalandng 
the displaaog effect of the muscles attached to 
them ln*mo3t cases this is simple Open opera 
tkm is unnecessary in the \’a5t majority of frac 
tures m my opinion if the anatomy is under 
stood, the physiology of the structures a taken 
into cxinsideration and the details of the me- 
rhwnlrn of reduction and retention arc careful!) 
thought out 

Many times traction for maintaining reduction 
is cardcasly applied Usually the best method of 
maintaining traction is by the application of ad 
heave plaster to the skin It should not be applied 
as longitudinal bonds but as three-tMlcd strips 
(Fig i) the wide center bands run directly up 
each side of the limb and the narrow side stiipa 
are wound'corkscrcw fadiio-n around the limb 
(the anterior strips being crossed and wrapped 
around from front to beck and the posterior strips 
from back, to front) This eiiminates straight 
downward pull on skin grip® the limb orcu- 


larl), does away with much skin Irritation and 
allow* greater weight to be applied with less ths- 
comfort. Almost an) fnictute can be pulled into 
line if skin traction Is applied in this wn) with 
due consideration for the parts m't'olvTHi 

The manual reduction of fructorcs Is ill adnsed 
as a general mle because the strength of the mus- 
cles attached around the fracture is greater than 
the force which the operator can appi) b) manual 
mampulatkm The operator s muscles tire and 
pass from tome contraction into donlc conlrac 
Hon Jerky motion will irritate the tissues about 
the fracture and cause reflex spasm in the muscles 
which further interferes witfi proper reduction 
An> effort at reduction should be stead) strong 
and nrolooged to the point where the patient 5 
musacs arc tired out and relaxed sufiiacnilv to 
permit the fragments to be brought into aline 
ment and this can be accomplish^ only b) roe- 
chanical means which relieves the surgeon of 
strain and frees hts hands to manipulate the frag 
meot* until the ends can be anproximnted and 
forced into contact Therefore In e^rery fracture 
provisbn should be made for appl)ing slow, 
steady and prolonged traction 

In tractarc of the arm when the line of fracture 
IS transi’crac or nearly so, Immediate reduction 
may be made by means of a hea\'y musbn band 
age looped around the patient s wnst or elbow 
and paaed over the surgeon s shoulder (Fig 2) 
The patient is secured to the table by a bandage 
plac^ around the chest under the axilla, thus 
fixing him firmly on the table and pernutting ^e 
kind of traction necessary TracUon idways calls 
for countertraction and this countertractfon 
should be arranged for before traction fs started. 
Wth the bandog loop around his shoulder the 
surgeon may press his foot against the cross bar 
between the 1^ of the table and use his weight 
against the b^dage to apply traction He is 
under ao strain, both hands are free, there is no 
Interference with his sense of touch, and the puil 
can be continued until the patient^ muscles are 
tbOToughly relaxed when the reduction can be 
accomplished with esse 

Strong traction may be ^plied in fracture of 
the leg by a Collins hitch (Fig 3) placed around 
the onlde and a double pulley fastened under the 
•ole of the foot by t^g the end* of the Htch 
thros^b the of the pulley Another double 
pulley is attached to the loot of the table, and the 
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tiro art jomcd b> a piece of dothcahne. Hftre 
too cotmlcrtl»ction muat be pro\-idcd, the tltD- 
pVcst metiiod being to paa a ibeel betwten the 
rauent t tbigbi and tk it to the head of the table. 
TrtmendcTQi tnrtkm ma) thoi be applied with- 
out an\ maiied oertloo on the part of the tor 
geon, who a free to manipulate the fra^eao 
while an aariatant mcxeasea the traction aa 
directed. 

AH li Dot tmiihed howTN-er wbeo the iractore 
u reduced. The appUcatioo <3f a caat or 
whQe Tnaintairiing tu imturt in politics) ta no 
mean feat and muit be carefully planned before 
redaction b lUrted. ^fan\ fnctorea have bets 
dbpUced after proper tedocuon beoote of fan- 
proper handbag b> anasabtantahlLetbeatgseoo 
was engaged in a^)dog the appatatu. No man 
can bold a weght In bb banda lor 1 $ aunuiea> or 
lonuontes or even j mmutea in exactly the same 
position, and the danger of inadvertent mos'ement 
13 increased by the nnmbei of hands capponinE 
the mjur®! member Frtctnres mast be reduced 
mechatucalh and must be mamtaloed mechani- 






cally and the mcchanfca of applyfaig the retatkn 
apparatus mmt be arrangea bdcnhand, or the 
case may come to ^rief It U a difficult matter to 
apply a cast or ipfint with^t an anfatant, and m 
many ca«os the aasmant at band U not tUlfal, fa 
treowntH nerrtaos, soul cannot be depended tip» 

to ao exactly the nght thing at the right tis*. 

In a trarturt of ediier the leg or arm U fa Koje- 
tfana n tcuau y to maintain traction vhOe the 
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cast 15 bdog applied If the Urob is in a horizontal 
position, 8tead> support should be gi\cn above 
and below the fracture as well as at the point of 
fracture m order to pre\Tnt angulation- For the 
leg a wide muslin sling supported from a hori 
rontal bar above can be applied m such manner 
as to eliminate the possibliit> of anguladon after 
the fracture is reduced, and permit maintenance 
of traction in an> ^ven line and In any given 
amounL This slmg is made with a piece of mus- 
hn equal m width to the length of Uw member to 
be supported- It is tom m 4 inch strips from each 
end to within 4 to 6 inches of the middle leaving 
the center section intact, thus forming a sling the 
narrow strips of which tied to a horizontal bar 
above the hmb can be adjusted at any deaued 
point to form a smooth and firm support over the 
entire length- Traction can be continued by a 
Collins hutch below and above by the use of 
either palleys or weights. TTie cast is applied over 
thin muslin support the bandage bong passed be 
tween the strips and made continuous over the 
entire posterior surface of the leg When the plas- 
ter is firm enough to preclude the possibility of 
bending, each mtemate strip may be cut loose 
from its overhead supwrt and the application of 
plaster continued- wten the cast is completely 
har j wi i>d the remaining strips may be cut from 
the overhead support and the windows in the cast 


which remain as a result of sarroundmg the strips 
with plasier can be covered 

In the appbenUon of plaster where the limb con 
be filed perpendiculari> as in the forearm trac 
Uon can be made b> passing loops around the 
fingers and attnchinc these loops to on owbead 
support- If the weight of the arm does not afford 
suffident countertmction a sandbag thrown ow 
the loiver end of the humerus just a^T the elbow 
will give all thecounlertractlon necessary to main 
tarn the fragments m position. 

In maintaining mv'eraion in fractures above the 
ankle partJculari> m Pott 8 fracture and fracture 
of the os caJds it is ^requentlj difficult to rotate 
the foot inward and maintain thm inversion with 
out denting the cast at some point as m\er8lou 
must be maintained bv pressure of the assistant s 
or the operator s hands. Here it is advantageous 
to prot^ the foot with a heavy felt pod with a 
few turns of plaster bandage around the ankle 
bnn^g the plaster down from the ankle over the 
outside of the foot, under the sole and up toward 
the knee on the inner aide. An assistant grips the 
bandage roll in one hand, and whfle supporting 
the with the other hand maintains the knee 
m ngot angle flezioD supported against his chest 
(Fig 4) It the bandage is passed around the foot 
immediately under the astramlus the foot will be 
Inverted at the subastragaloid jomt, the location 




486 


SURGERY GYNECOLOGY AND OBSTETRICS 



wbexe invcnkm (hould pUr«. lavenkn u 
euilj mamtalaed asd the opcrmtar’t haods are 
£ree to applj the cast Grupiof the b«U of the 
foot to tam the toes m merely lovertJ the anterior 
part oi the foot, but does not Ins'ert the ta]> 
astn^nlar booet. 

Casts appUed for tracnirea or tojiirla In or near 
the knee feint frequently do not *<-i‘fUT.pH«h their 
pur pose -namely ImmobClhacfcin — becaose the 
cut is not applied so that it will give equal lercr 
an c« both tides of the fracture. Tbe extemdoa 
of the cast down onto tbe leg toward tbe foot can 
be carried out simply and c^y bat the apptka 
tioD of a long cast to the thigb is not to tiinple. 
The mnadea around the thl^ are heavy and 
immobillxation a impoasibie unless the cast a 
made ver> mug, and if the cast does not extend 
as far above the fracture as below the ImmobUlx 
ing effect b not food. 'Ihejcforc where it is de 
ti^ to Immobilize the or to support the 
femur after a fracture of this bone has he^ed. tbe 
patient should be drawn wdl over to the slae of 
the table and the legshould be brou^t Into full 
abduction (Fig 5) Ihe top of the cast may then 
be brou^t up into the gluteal fold and up against 
the ischium thus giving as long a le\'er ibow the 
knee as below If the upper and lower ends of the 
cut are well padded witn sheet wadding and the 
stockinet is rolled back over tbe sheet wadding 
after the cut is applied, there fa ample protection 
of the soft parts from preuure (Fig 6) A 
walking caliper can be made by a U 

shaped piece of iron under the foot, tbe 
of the iron being Indoded In the lower end oT the 



cut 00 each side of the leg TbelsduttmwilJrrt 
on the pad at the upper end of tbe cut and the 
weight will be bujanutted to the iron. 

In fracture cf the sujglal neck of the huH ieffa 
when it Is nectaary to oacticii to icJott 

the fractuTt, tbe apparatns used shoold cectfl to 
Its moUco exactly tinder tbe gien o id feua. Trac 
Uoo should be started with tbeann Inabewt » to 
to d egree s of abduction and tbe dhow 

Mbrwaght forward u tbe arm IS abducted- 

arm is immediately abducted and put in tr mtic^ 
tbe upper end of tbe lower fragment » 
downward and forward as the dbow is brouftil 
outward, because here the attachment of ^ 
tiwalfa majnr icts u a fulcnmij and until this m®- 
cle Is dlher rdaxed or itretched the 
ment cannot be brought down into pc® 


Fractures of tbe lower end of tbe 
the eUxJw Joint probably give u 
resulU u any dus of fractum. nm fa 0°^ 

several factoci. In the first place, the bones^ 
forearm articulate with two almost 
aepeiale JolntJ cm the end of tbe hnmmu, 
when fracture into the elbow loint o«j^ 
joints are separated- mosaes atuched 

lower end humerus have a tendfflcy 

place tbe fragments In different 

o( the two cauiylei ^ ™ 

radios and Tilna rotate on tbe lower ena 
humerus nocmally are exactly In 

but when the coodyies are fractured the alinemcn 


MAGNUSON SIMPLIFICATION’ OF THE TREATMENT OF FR.ACTURFS 4S7 



Flj ^ (S« t !<>} 


of Ihu 0'^'* is duortuneed and is \*efy difficult to 
rt^sUblish because the humerus just abo%c the 
coodylo IS extrciueW thm in lU antcropostcnot 
diameter while Its lateral diameter is widened 
(Fig 8) Open reduction of such fractures U not 
satisfactory as a rule because it entails consider 
able damage to the llarueotous attachments 
around the elbow Furthermore, it Is very dl(B 
cult to fix the two condyles to the lower end of the 
humerus on eiactlv the same pi\ ot, because the 
lower end of the upper fragment, which articu 
iates PHth these two condvks is so thin from 
front to baci that it is nest to Impossible to drive 
a peg or nail from bdow upward and have an> 
stabdiU between the fragments. If thc> ore 
wired the wire does not hold them m firm enough 
position to maintain the true axis , and as (hey 
VqJ there is apparently a great lendcniy for a 
callus to form which imthcr contributes to 
blochmg of the jomL These fractures can be re 
doced maintained in reduction much more 
satisfactorily by traction applied In a very simple 

treatment b based on the fact that the 
ligaments attached to the condyles of the humerus 
wnd the radius and ulna will puU the fragments 
back into their normal centers and olinement, If 
the muscles attached to the condyles are bal 
anced and relaxed Therefore the forearm is sus- 
pended at right angles to the humerus with just 
enough tracuon applied to hold the dbow cleat 
of the bed, thereby penmtting the pronators and 
supinators of the forearm to rad the position in 
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rotation In which thej balance each other Be- 
neath the muscle ottachmenlj are the ligaments 
and the capsule attached to the fragments. If 
traction is appbed to the forearm with the elbow 
flexed the lateral ligamcnls and the posterior 
ligaments art pulled tight. U continuous traction 
is made o\tr the upper end of the lorcann near the 
elbow with the elbow flaed the antenor capsule 
IS stretched tight as well as the lateral and 
postenor limracnts and this pulls all the frog 
menu of tne lower end of the humerus into 
fairl\ normal relation with the radius and ulna, 
and re-establishes the relation of the ana of both 
condyles. 

The procedure is simple and is easily earned 
out by cutting felt m a pattern which wili fit 
do9el> around the elbow on its flexor surface 
With traction applied to the felt close to the 
elbow joint, immcdule traction can be Irnns- 
miued to the fragments throu^ the ligaments 
and muscles of the forearm at ttc elbow (Figs. 9 
and 16) 

Fractures of the olecranon olwaj’S require open 
operation if the fragments ore scparal^ and the 
ligaments tom which is usually the case These 
fractures can be fixed in such a way that Immo- 
bOuaUon IS unnecessary The usual custom is to 
drill through the upper end of the lower fragment 
and through the ^ddle of the upper fragment 
passing kangaroo tendon, silk or wire threugh the 
two holes to fasten the framents together Can 
cellous bone does not stand os much pull without 
atrophy os do the heaty attachments of the mus- 
cles. The triceps tendon b attached to the ole 
cranon, and if malleable iron rnie is used (which 
is the strongest form of wire with which we are 
familiar), tli wire can be passed through the tri- 
ceps tendon postenor to the long of the 
olecranon and ulna, and fastened to the lower 
fragment which is composed of hard cortical bone 
(Fig 10) If the fragments are held together in 
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this wir the poll of the tnfrp* mtade it tnn»> 
mittcd ihnragh the wire directh to the lower 
frafiDent, asv anj^clAtioii st the poetmcs' 
d of the frac tur e fine b prex-ented. If the wire 
pul m line with the or antencc to the 
the im, the tncep* tendon has * tendencr to 
separate the frapnenti at their posterior hme 
ij^ and if they heal in thu pontion cxtencon o 
Uimted because the olecranon b pulled upward 
and into the olecranon foaa. 

hlobon can be atarted within *4 hours after 


operatiOT in these qms, and mom shonl^l* 
cotnfdete m from 4 to 6 weets wiihont 
m the dhow 

Fractures of the foreaim, wixi are 
cDore difficult to reduce anv othc Jracti:^ 
m the body in manv irtsuncea shccli ^ 
treated as amheUtorr i^*-**- Bhra ihCT 
a cno ui dmlacernent, reductioa bv mnniJ o*- 
nipulation a usually iniposBble. Tbc 
roondinf the niosdes of the foiram is stienf ri* 
musdea are ertreoch- active and tad to ct^ 
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tract and maintain the frapnenta in malpxBition 
There are no fractures which need itead> con 
Unuoua tiring traction more than do fractures of 
the forearm- Senoua disability results if union is 
permitted with angulation or abnormal rotation 
Cctween the radius and ulna. Disability of the 
forearm means disability of the hand, because the 
deitenty of the hand is dependent to a great 
extent upon the integrity of the bones of the fore 
arm. 

In order to maintain traction on the forearm It 
Is necessary to apply some form of couotertrac 
tion Inflji mnrh as t^ weight of the upper arm is 
not sufficient to cnTrcoaie the pull of the muscles. 
Therefore the forearm should be placed m sus- 
pension An adhesive plaster caff IS placed around 
the wnst, attached to nonxontal strips of wood at 
the lc\’d of the metacarpophalangeal Junction. 
CountcrtractioQ may be af^bed ^ placing a 
sandbag of the requisite weight across the lower 
end of the humerus just abo^ the dbow Rota 
tion of the radius may be controlled b^ attaching 
to the bomontal crossbars a rope which controls 
this motion. When luffiaent traction has been 
attained to bring the fragments Into tlmemeot 
they may be supported by double board splints 
on the floor and extensor surfaces (Fig n) 

In fracture of the radius without fracture of 
the ulna, there is m addition to the deformity a 
disarrangement of the radio-ulnar joint at the 
wrist As the radius shortens, the relation of the 
radius and ulna at the wnst joint is changed, the 
hand is polled into radial fli^on, and me Uga 
ments which support the radio-ulnar jomt are 
•ithcr tom or stretched. In every fracture of the 
radius without fracture of the ulna normal 
length of the radius with normal relation of the 
fragments so far as rotation is concerned must be 
re-established m order to re-establish complete 
function in the hAnd and wrisL Even with res- 
toration of normal length m the radius, there Is 



sometimes se\trc injur> to the hgaroenU bolding 
the two bones together which wfll result In senous 
disability if not p\’cn special support Relaxation 
of this jomt may occur which will lea\T a serious 
disabOlty so far as the strength and the dextenty 
of the hand are conctmed After such injur) 
therefore, whether it be fracture m the shaft of 
the radius or CoUes fracture this joint must be 
supported and ibis can best be done by placing 
a thick felt pad laterally o\-er the radius and over 
the ulna allowing each of them to fold around the 
flexor and extensor surfaces. The two pads are 
then forced toward each other b> including them 
In a tightly strapped circular band of adhesIiT 
plaster It is imp^'ble to put a arcuJar band 
snugl) around the wrist unless the flexor and ex 
tensor surfaces arc protected from pressure be- 
cause it would interfere with circulation and cause 
swelling and congestion m the hand but with 
thick pads applied laterall) this is pre^Tnted, as 
the adhesl\T plaster does not touch the flexor and 
extensor surfaces (Fig is) 

Probably the most common fracture with which 
we haii'c to deal is Colics In this fracture there Is 
a bocLward and upward displacement of the lower 
fragment, and the fragments are usually rather 
finmy Impacted When the lower fragment moves 
backwara and upward it carries backward with It 
the annular UgamenL The lower articular sur 
face of the radius is carried backward and up- 
ward, and, In a typical deformity, instead of the 
lower end of the radius facing toward the flexor 
surfecCj it faces toward the extensor surface. TTiis 
deformity also produces a double bend in the 
flexor tendons, forcing them under the lower end 
of the upper fragment where they are kinked 
rather sharply backward to pass toward the fin- 
gers under the annular bgament. which has been 
carried backward. This double bend, in tendons 
which should run straight from the muscles from 
which they originate to the bones to wh^ they 
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art attAcbtd dimintihg tbe urtnfth of tiie poU 
of the muacle* (Fig It) In addition the hand b 
earned into radial Sexioo b\ the aborteolng ol the 
radius, and the radto-ulnar joint is dcaamnged 
UqIm tha defonnitN (s corrected onlcw the 
lower fragmeot a bronght into coertet appodUon 
with the upper fragment, the double beod (n the 
teadora remo\Td and the lower articular surface 
of the radiu* brought Into proper angle with the 
long am of the radiia (namd\ faang lUgfally 
toward the flexor surface) three serious dbablll 
lie* occur Firil limitation of saplnatloo be* 
cause d the duarrangetnent of the radlo^ilnnr 
lotit second limiutlon of flexion of the wrist, 
p«*u ae of the change in the angle at which the 
lower fragment articulates with the upper and 
third, diminution in the strength of the hand be 
of the displacement oftne lower Inigmenl 
plus the double bend In the flexor tendocs at the 
wnst and poaribie adheskcis 
Reductioo is easily carried out, and tbe earlier 
the better Traction should be applied over tbe 
base of the hand bj a bandage loop extending 
from the hand over die opeatorii shoulder First 
the Impectioo should be broken op. ^\^th the 
thumb* over the ends of the fragments on tbe er 
tensor surface of the lower end of the radius, the 
deformity should be iDCreoied until the fracture 
is perfectly loose and tbe fragtoenU tDo\-e freel> 
on each other (Fig 14) Untflcomplele breaking 
up of the Impactloo Is brought about traction is 
u^eas, but when it b accomplished longitudinal 
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traction on the arm will bring the lower frigment 
down to a point where Its fractored surface u its 
level with the fractured surface of the otipeT fru- 
meot r rea suf c foprard with the thumw cn tbe 
lower fragment, and bockward with the fingers 00 
the lower end of the upper fragment, wfll then 
force the frigmenu Into altoement and bring the 
artlcularsuruce Into Its normal podtJOoCrB 15^ 

Ine]<krf\ patlenuit ts sometimes impcMibte to 

re-e*tahJ»h the normal length of tbe rafiia, be- 
cause in tbe unpaetkm there has been an sctBil 
dWntegratten of caDcellous bone cell*, resulting 
in a loss of bone labstance which permanroth" 
shorten* the nuCoi. In these case* some de- 
{o^nit^ will remaia 

No one method can be made to apply to aD 
case*, c^Tn those of the same tj-pe. \ liiitko* 
must be made according to the ue^ of the cut 
Ulien dealing with fracture* ooe I* dealing with a 
problem In mechanic*. A fundamental knoaWff 
of the anatomj and ph^■l^olog) Is as Import ant a 
dealing with t« stress and strain cm the fractured 
fragments as is the knowled« of phjtics to aa 
engineer In undertaking problem of purcli 
chukal constructiotL The main difference h 
that the s u r g coo must take Into cooriderstkm U* 
fact that power and breaking force are applied w 
a fracture during J4 hoars of the da\ beaosethc 
moide* continue to contract until tncy 
resbtasce which will counteihalincc tbe itroijt* 
of thar jjull The surgeon also has the addJtlcnat 
problem of not being able to exert 
rhantf 1 force directly on the part to be treat w w 
bring It Into allnciDent and maintain it In sflr< ~ 
ment without the baxard of Injuring ll\mg ti** 
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FIc 16 Vfitertor u)d lateni vievt of commLmitcd fracture of lower rod of tbr hummii Into ibc elbow joint 
The *ame 14 boon later after tbe application ®f eatendon 


Thertfore ingenujt} and obilil) to meet in 
diN’Klual requirements are much more important 
m dealing with a fracture than in the average 
engineering problem. 

In the methods gii’cn herewith onU such me 
chanlcal apparatus has been described os can be 
unpfoN’bed from materlaU to be found around 
almost an> farmhouse. These methods arc not 
adi'ocated os the oqI> means of handling such 
problems but are adi-aiKed to point out the fun 


damcntal pnnaplcs of treatment of certain frac 
turcs and lbe\ can be xaned b> the ingcnuit) of 
the surgeon to meet the requirements of anx 
gi\*cn case. As stated m the beginning of this 
article there are certain fractures which cannot 
be reduced and maintained in reduction salls- 
factoril) without open operation but the dllTer 
entbtlon should be made earlj In the r aw and not 
be pcatponed until fault) union or nonunion bos 
resulted 
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THE RUSSELL EXTENSION METHOD IN THE TREATMENT 
OF FRACTURES OF THE FEMUR 

A Rextew of TitE Akatojocal RESm-TS Obtaojed n< a Gkodp or FirrY-OifE Casd 
WALTER ESTELL LEE, M D Phuadeimh J ROSS XTlAL, il D New Outaj*. Lotoluu 


I \ 1933 R. Hamilton Roudl of ilclboorac 
Australn, tuBt poblbbed his report of a 
EDClhod to obtain reduction of the frapnenu 
In fractures of the femur This employ's a natnml 
and comfortable position of the e xti e m »t> m 
mhnrh but a relati\*ei3 small amount of tractloQ 
b required to restore the balaiKc or equilibrium 
uf tbc masdes of the th^ when It it applied 
diatalJv to tbe knee 

In 1937 Rj'ao of rbfladdptua called attcntkn 
to this method reporting 8 cases in 1919, Rldgely 
and IkpQgardt 15 cases in 1930, Jopsoo and Brown 
43 cases and m 1931 Lu^ publobed his cikL 
results in 33 cases. 

\t the PUladdphla coeeting of tbe CUnkal 
Congress of tbe \mencnn College of Sorgems 
in 1931 Summey demonstrated tbe eod-raulu 
of a gro u p of 58 cases of fractures of tbe fonur 
treated by Rmaeil i extension In whkb tbext was 
but one case of non union caused by tbe inter 
p^UOD of muscle and requuiog open reduction. 
This wof^ has oerer been publob^ 

FoQoidng this report of Sununcy we dedded 
U> use thb metbod In tbe larffical ier>'ices of tbe 
Graduate Ilospilal of tbe Ualrersity of Penrajd 
I’ania, the Pennsylvama, Br^n hlawr German 
town and Barlin^an County Hospitals. 

Tbe ImpreaBoo made on Scudder by our Gist 
report, together with his knowledge that we were 
OAng this type of extension ahnoit nnitiDcly In 
our five hatjatals, may be respon si ble for hb 
teiitation again to review our resales. 



Tbe fact that 10 y^an after the pnbCcstiaQ of 
Russdl s article we oa\T been aide to find fn the 
blcratore records of Init 87 cases treated by tib 
metbod contaming tbe data required for a criticsJ 
analnis has been a ■Qipnsc. 

These repofts arc umlormly fi\trable and Land 
expresses the opinioo of the others In saying I 
have been fmp i ea s ed wfth the ease of appUcadoo 
of this method and by tbe comfort It anords the 
patlenL It fadlltates tbe dressing of cotapoand 
wounds and makes easy dally mspeetko tad 
mcasutemenL Early massage and other phytkal 
iberapcuik measures may be given together with 
excciient ore of the soft structures a^ adjacent 
joints. The end results been cxcebent, and a 
tninlmnfn of reddual dinbOitien of tbe joints hare 
oi xm rt d compared to tboae foilcrwmg other toeth- 
odi.” In but one of these reports is tbere aw 
waning of its Unutailccis and tlus b foond m 
the cnitniJ arPeJe of RusaeiL The tf^mista 
u far inxn fool-proof and cannot and wfll net 
look after " 

Two definite imprresaiom derdoped ^TI7 
In this study and beoune more fixed as tl« wot 
procresaed (i) That tbe results obtained in the* 
mr oospftals were far from uni/crai. la fa ct, 
varied so much that It was a matter cf 
commenL (1) That the axTiage cf tbe anatomW 
results w»i not as asllifactocy as we had beOerfd 
It to be. 


fls- lA. ^l>. I Kaiwoa, 5 Badivto* 
HiwjaUL SpinlenniJiiiDaUdlrscto™ tpfwUtrdrfw* 

rictare taica befotv pi'ScuR*’ ^ atciwk* .. 

Flf iB No 1 Roiioti, Borflofloo Coootj-n^™ 
At* 3 Pirtar* Uto at Urot o< dWfaair fnjm 
AuoBWst 30p«f ml, e%cTkiicfiic per crot, fOcKB-*** 

QwBafajuUd faUertrcciaiiterfc traettne. rlcrtr* 
befon rtdacdoo. , , tt.— J nt 

Fb iD No.* K- Jotiwofi. Bry* M»wt ntW 
CoBjmlnattd InlHtrochantcrfc tricturr USa t owe 


n*. iF No * J johew* 33 
BoHjflaL Pfctaiv Uken « tl« 
plul AUoetoefit 50 per ewt omUn^ *J^ 
«od torad appadnoe >7 i pvr mt, lcrt»I J 
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Ftt ;Q No I Feitai, Pcnff'TU-anU HwpiUl «ceiojTan. Tnmvcnc frarlarc mkWlc 
tbiroofrrtDur I iclure taken Wore «rf4lcatlofi of atcrnkm. 

Fig iR. No J Fc*Ui, l‘CTitMy1\-aQk Hofplul •gciojTani Pklure Ukrn ailer appli 
catioB of extension ih^wing parual rrHuctba. 

Fig ib No i FetUi, IVfuwylvsaia Ilofplul. a*f lo jrrtr». Plcturt ukrt at ibne of 
discharge from bo^ul, ibowing faflure to nuuuln (He rrdoclloo ofjUioed foUoving 
ejlattfcm. Alloement 50 per cent tFVTrUppfng mloot jj per cent mtaet miau» *5 peV 
ceoL Rillcs 50 P^ cenL 



T U 


Fig iT No I Fddnum Graduate Hospital, age 30 Commlimlcd tninr.Tr«< 
fracture lower third of fonur Picture taken before applkatko of erterubn 

Fig. lU No a. Fcldmitt. Graduate Hoapital age 30. Picture taken at time of 
dlacharge. Anteropoaterior tIcw 

Fig iV No. 3. Feldman, Graduate HomU) age to Picture t«ti>n at time of 
dracham from hospital. Lateral view abowlDg poaterior angulation at site of frac 
ture. Alinemcnt 43 per cent, overlapphig 15 per cent, end to-end BppoaJtlon 14 per 
coit, total 93 per cent 


We have been forced therefore, to admit that maintain that it la alinost fool proof has not 
the impression one recetves from the literature been Iwme out by our expcncnce That it I* po*- 
that it is 80 simple of application and so easy to sible to obtain the c.xccllent results exhibited by 
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Flf W No I Grafliaejr PeaofTtvwik Ho^ul, 40 
reon 0^ an SopncoodTUr fncttm I9W md « femr 
thctan tAea beon aafJkirtno <d eztookxL Not* tb« 
k> * HL fntmeot b tnunor 

Fl(. ix N Couxtiaijr PcaUThruk Ho*pft*l, 49 
7c*7iof*fe. Pietore ta£ea *t tiax Of dbduufttraca bo^ 
pital AjnterawU w per ceol, ovnkf^tnf per crat, 
ead-to-od tpptwJtwi 11 per ceal, total 77 per ceat 
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Hf lY No< t Bjlrimii. Ptsmirtirub 44 

nanofaie. Hctni* tales beon ipfiicatkn ot esttwlre 
Lower tnfiaeat b poaterfar 
n*. x2. No. *. Balanwii. Pvmnrjrlnnb Eoqital, 44 
yceo c4 aye. Supraeoadyier (ractBie lower md ot tMg 
AUaaneal 44 pet crat, OTwriappiu* r; per onit, ad bxtd 
«Pf)c«ldDe 10 5 per oat, tt4aJ s> >5 ^ erst 

ihe five bosplulj fa ibown by ihe £oQo»fa| 


other BurgeoQi hu been demoutrated by ua Id 
thli group d cuet, but our renlu have oot beta 
unliorm aod if tha report fa to hit’c iDy v^ue It 
wBl coQcat oot only in the ohlbltioo d our tnO 
urea, but alao in the preacstadoo of expUontiocia 
of theae fiilurea. That we have been able to cib- 
ftn the reaulta reported by otheia ti ahown by 
the fact that 16 of theae 51 caaea have received a 
rating of irorn 90 to too per cent of anatomical 
rcitoratkin. Of theae caaea 7 were frocn Hoapdtal 
A in which wc mndatentl) found the beat re 
aulti, but there were also 3 f *<i from Hoapital 
B 4 from Ilospital C and s from Hoapitu D 
but ooce from Hospital E. 

In the limited time allowed for the m«klnir cf 
this siir\‘ey it has been impotdble to atodr til of 
the fact on contribntlng to onr reaulta, and 
we conBned our eSorta to an eatimtboo of the ana 
tomical restoratun at the time of the padait'a 
diacharge from the hospital, feellnr that tnfa offera 
the best index of the cC&dmcy of any method of 
cxtenikc or tractiocL 

In estimating the anatomical rcitoration of 
theae fractures of the long booes wc have aibs* 
trarfly given 50 per cent for altnement, tg per 
cent lor end to-<^ apposition, and deduct^ sg 
per cat for overlapping 

Ufling this rating we found the average 
guftt^mcal restoratioD in the hve hoapltala was 
70.g per cent The variadons In the lesolts in 


tables (Fig a) 
lkc{4talA < 


Under jo per oat 
p^ioo par ost 
K per amt 
70 - 80 per cat 
60 - 70 per cat 
p- 60 per cat 
IToder 50 per cat 
go -^00 per cat 
te- po per cal 
7 r>- 80 pci eat 
60 - T® per cat 

K to per cat 
la 50 per cat 
go-ioo per cat 
8 ^ po per cat 
70 - Bo pareat 
Co- TO per cat 
m- 6 © pet eat 
Uwkr 70 per cent 

r oo pet cot 
po per cat 
70 - 80 per cat 
60 - TO per cat 
m- 60 par cant 
Under jo par cot 


S! 


la tn ittenpt to find more «■,*“ 
(retm wU<± wooU bo oporetire In 
itltotkoa and winch would 
variable results, we have analywd (t) the age 
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the patients dividing tijcm into Itto groups, under 
i8 and oi-er iS, with the clos&ificaUon ol adult 
and CTomng bo^ (3) the character of fracture 
^iraJ oblique Uansixrse or comminuted (j) (he 
location of fracture mterlrodianlfiric and wb- 
trochantcnc, upper third of the femur middle 
third of the femur Icmrer third of the femor and 
sapracondjiar (4) the intmtU of time between 
the recript of the injury and the application 
the ertennon, osmg 13 houn a& the mmimum, 
(5) an estimation the effiocncy of application 
of the fatension acoirdmg to the prmoples oat 
lined by Russril, or of figure to maintain theae 
pniunpla subaeqoent to iu application and (6) 
the premature remov'al of the apparatus. 

It seemed reasonable to divide these factors 
into two groups first, those over which the sur 
geon had no control and second those over 
which be should ha\'e bad complete controi. 

The {actors over which the snxgton had no 
control and winch m our statistics aj^im to have 


definitd) bSucnced the results are (t) the age 
^ tlw patient (3) the type of the fracture and 
(3) the JocaUon of the fracture. 

The factors over which the surmm should have 
had cxwnpktt control were (i) toe time elapsmg 
between the receipt of the injury and the appU 
cation of extension (a) the ^aency of the tp* 

f thation of the apparatus and the success or 
aflorc to maintain toe pnndpla of Russell sub- 
a^uent to Its appbeation and (3) the premature 
r^ov^ of the apparatus before Bolidification of 
the calios. 

WCOVaOUASUt TACrcCRS 
Age Contrary to our eipcctations there was 
practically no difference in the anatomical re 
dnetion obtained in the growing (69 5 dct cent) 
and. in the adult (70 j per cent) bones. We wish 
to make clear that this does not refer to the end- 
results or the fancUoDal results but to the ana 
tomical reaUrration that existed at the (imp of the 
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dischaige from the hospital The repeated stale 
menu ^ Ashhortt, Speed, and otheti, that short 
ening « a rule may be dUregarded m cariy 
wid of PfeiG« that ne nrn'cr »aw a 
frtetore in the shaft of the fenur of a ch2<i that 
did not give a good result, applies to the final 
itrulu in all of thew fractures in growing bones 

w is a wide range in the ages of the padenU 
mduded in this study The vcmngcst was 4 years 
d age, HU fracture was ot the transverse type 
and was located m the middle third There was 
an overii^mg of a centimeters Excellent reduc 
tion was obtained- The oldest patient was 79 
years of Her fracture was also transverse in 
the third and had 4 centimeters ovner 

laptdng Excellent reduction was obtained 
in the growing bone group U , patients below 
the age of *8 years there were ao fractures. Six 


of these were under lO j*eari of age. There were 
la between the ages of 10 and 15 jeurs. Two 
cases were 16 years of a^ Fux of tic fractures 
were m the up^icT third, and 15 in the raiddie 
third. Ele^Tsn were l«ms\*erfie, 4 were com 
minuted 3 were oblique, and a vrcrc iroiraL 
The average tunc of Russell extenson in this 
growing group was 35.4 days. ITie a\exage stay 
m the horoitaJ was 49 daji. The final average per 
centage of anatomical r^ucUon was 69 s 
In the adult group there were 31 fractures. 
Thrtti were intertrochanteric, 4 in the upper third, 
16 in the middle 4 in the lower third and 4 were 
auprocondyiar According to the type of fr^ture, 
wc find 16 were comminuted, 9 were transverse 
and 6 were oblique. The average time in Russell 
cxtoaicrti for this group was 37 s days theaverage 
stay 10 the hospital, 6d i days, the finftl average 
percentage of anatomfcai reduetKm 70.3 
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Typt 0^ Fraditre The best rating obtained was 
m the ipira] fractures, rKXt the codmlnuted, then 
the obU^e, and the lowest ralmg rras in the trass- 
verae fracture (Fig i) 

^ptnl (aetsre, arerife tsttne 95 per cat of anatom Iral 
mloetlaD. 

Cooninated tnetsre, ama<« rstinf 79.5 per oat of 
^ ObhyM frtcU^ areisca rttin( 6 q r per ent of asa 

Traaama (aeXBTe, arnica ntiac a per e™* of 
redoctisA. 

In aaalvxing the t^pei of fractorei to this scries 
we find < were tpfaiJ jowcrocommlnated owere 
obhqoe aiKi *0 tians>-en»e. llie two spual frac 
tures (Hg i ^ si>d B) were m grorring bones and 
aceJlcpt reductKin was obuiaed 95 per cent 
The average percentage of reducticm /or the coiD- 
minuted gnxg) jD and jU) was 79 percent 
foe the oblique (Fig lE) bg-igpcr cent«tt>d for 
the traiis\'me 63-45 per cent (iTg il) 

LMcium ef Uu FraditTc- In thti group of 51 
fractures (Fig 4) a were intertrochanteric, o 
were In the upper tWd 3 In the middle third, 
and 4 were supiacandyiar Tbe best results were 
obtained In fractures of the lower third of the 
femur 96 per cent In the tntertrochantcnc frac 
tures, 80.3 per cent (Fig iCandD) the middle 
third of toe femur 70.97 per cent (Fig iQ and 
R) and m the tapTacondyiar fractu^ bi.41 per 
cent (FTg iW v Y Z) The lowest rating was 
obtained in fractures of the upper third a the 
bone. Note the wide dilTercoce In results ob- 
tained m fractures of the upper and lower 
thirds. ITie short upper fragment in fractures 
of the ttppo third often caiaed anterior an- 
gulation. EiceDcnt results w er e obtained In 
the intertrochantaic and lower third troes. In 
one of the supracondylar fractures tne distal 



fragment was anterior and perfect redoetke re- 
sulted. In the othoa, hcrwever the distal frag- 
menu were posterior and onntisficlcay raolts 
were obtained. 


cownoLLsau tactois 
In anaJyring the cooO’oilable causes of fafliiit 
to obtain and rtdnftloo we find thiw 

main factors wcTt opeTtUrB. The first of tbM 
was dela>’ed aOTilcadoo erf the appaiatos. By 
*lit« we mean tnat eadensloc was appbfd 
ttmn IS hours a/tCT the fracture occuetbL T» 
•ecrod factor was IrDproper applkatkm erf the 
pn^ples of Russefl s estensioo. Here the sp- 
poratos was not applied properiy or It was not 
maintained preperiy throughout the heaHng 

The third factor was prematuro removal of the ci 

toialcai. By this we mean that the atensian was 
lemn cd briore adequate cahui bad 
mstntsin rcdoctioo. PrematuTO ramoval ottm 
resulted in overlapping or angnladocL 


DETOaurnis 

As noted above we hai’C allotted 50 per ^ 
0 proper alinement of the fragments, *5 . 

o full end-to^ apporitioci, and ba%T dednet« 

rreriapplng orf the fragments (ITg 6 ) ^^ ^ 
St amount o£ overlapping wai 4 centimetEi^ 
.vetage being s centnnetera. Seven, 

ent,^ these cases were in growing booes and 1 

IT 36 per cent, In adult bones. 

ti studying the causes of faflore to 
iveriappli^ we that in £* 63 po . 

ractuies it was due to delayed 
ipporatui Improper application and rnaSn 
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Hg ri The direction oHoree*. (From BrlL J Surf 
1914—11 ) 

of the prmaples of Russell was reaponsible In 
26 3 per cent, and premature remo\'al of the ap- 
paratus In 21 05 per cent. The a\Tnige days m 
Russell s extension was 26 7 The results noted 
aberv^ show deaxl> the importance of early ex 

twid rin 

In 16 of the total of 51 fractures there was 
eitho fahuie to obtain end tc^end apiposlUon CFlg 
7) or to mnint filfi It after the fracture was reduced 
Sevw, or 35 par cent, were In growing bones and 
g or 27 per cent, in adult bones. 

In analyxmg the causes of failure to obtain 
end-to-end apposition we find again that dela>’ed 
appbcaUon of extension was the most important 
smgle factor accounting for 43 75 per cent of 
the cates improper applicaUon of the principle 
was second with a percentage of 33 35 per cent, 
and premature removal account^ for the re 
mainder or 18.75 cent Average time in Rus- 
sell 8 ertenaion was 24 days. 

Eighteen, or 39 2 per cent, of the cases of this 
senes present^ from 5 to 25 degrees of improper 
allneroent Six, or 30 per cent, were in growing 
bones and 12 or 36 per cent in adults. We have 
calculated the amount of improper allncment in 
degrees of angulation or deWadon of the frag 
ments from the normal weight bearing line. The 
average angulation was 14 degrees the dcviaUon 
10 degrees. In 15 there was some angulation 11 
pKJSterior and 4 antenor Ten cases showed some 
deviation, 6 being external and 4 internal 

In analjrmg the causes of the failure to obtain 
and TTnuntnin proper allncment (Fig 8) we find 
that delayed appliratioa account^ tor only 27 77 
per cent Improper application of the pnndpde 
was the main factor here and accounted for 61 ii 


Fig ij The ipreader u«d la Rustelli ipparaloi 
(FromllrlLj Surg^ ) 

per cent of the cases. Premature rmoval of the 
apparatus came lost with a [xrreentage of onlj 
11 II per cent of the cases. The a\-crage number 
of days in Russell s extension was 22 
In summarizing we find that dclajtd anpllca 
tion was the most Important factor m our failures 
to overcome omhpping and obtain end tcxnd 
apposition of the fragments. Improper appHca 
tion of the apparatus was b> far the most com 
moD cause of laQurc to obtain and maintain proper 
aUneisent 

It IS interestiDg to note that all of the factors 
mentioned art easil> o\tr co tn e by adhering strict 
ly to the prmdples laid down by Russell m his 
original paper The Russell method of extension 
In fractures of the femur b described by him as 
follows 

Tlie appmlm ihoiro In Mnre 9 anoUta In a tiing 
beneath the knee and horlzontu tni^Q on the leg The 
amngemt provides that the null on the leg be 
nomiaiJl/ roodiSed by the friction between the pralley* 
and cordx The ipedal appnratns required U as foUows 
I An ordinary head to-foot bar that can be shifted 
Uterally as required. Thb can be fitted to the ordinary 
four poster bed bot a more convenient way b to use two 
nprlghts, one at the head and one at the foot, sttortly 
lasb^ to the bedstead- The foot of the bed should be ele 
vated to Imnre cotmter-eitenikin by the weight of the 


s An arrangement to which msy be attached a couple 
of pulleys beyond the foot of the bed. These pulleys (I^ 
10} should be on a horixontal Ucte with the foot of the pa 
UctI when the leg is lying boniontally on the pHlow with 
the heel lust dear ol the bed. A convenient wood or Iron 
bracket can easily be m ade by the caix>entcr or the splint 
maker 

s Four block pulleys and suitable flcvibJe cord. 

AppDcatkai of the appaimtns. The use of sn anxslhetbt 
fa not required in chUdren. In nuiscnlsr adults wo have 
found spinal amathesia to be of the rreateet advantaire. — 
(Leo-Veal) 

I The 1» having been prqjared In the ordinary way 
b fitted with a spreader or dose to the sole of the 
foot by the method tlmllar to that usri in Buck 1 exten- 
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tkn, thm tn two tmportuit (Offenacn. (ii) 

tba Hjp c iu i b not orried tbm the knee' (b) Uio 

fprader u pnrrlckd wilb • polky A pMttcra ct Um 

Bmdff- wt ham /gaud acmakoi b i^crwa In 

Ficon t>. but Ua fwgitbl foton b that U Bart b* wMe 

csDoib (5 tnfhrt) to deflect the ttnpotec rvSadeoUy to 
peMnt tha imflecJl froa piomre. A llcbt bandiM onr 
ail treio tba roota of tbc toB to the knee, b 

V Th* apcUcatJon U tha p«Q*T* fFI* o) Flirt poOcf 
< b tied to the overhead bar in nich a poatkie that a *«r 
Ueal d i o CTJ^ from it aJiaQ meet the Uc below the 
koet PollcTr B asd D are to be attadaed aepaiat^ to 
tba bai brr^ the foot of tha bed paDe^ C b attaditd to 
tbi fpreader 

3. Tbe knee atisc b DOW placed besaath tha koea, which 
aB thb time haa bees lyiDa coenfortabtj oe a pUlow Tltf 
iUdc ahould ba broad aoa Mft a aeft rooch bath towri 
aaltahly folded anawen weQ. Tha cdcU of the »llnf are dow 
tecoxclT bed tocether with a earth vhlcb b tbes paaacd 
thioQch the pmleTi in tha folkrwiac OMSaer (a) op to 
pnllrj ^ Cbl to poUej B beyood the bed (c) to poQ^ C 
cn tiK ipreadar (dj to polle)' D (corrrpaaloa to B) 

4. The amc c Mi now ataada at tbe foot of t^ bed aad 

iJowIt appllct ectasatoo to tha W asd then the weiebt b 
attacbed He next takea a acf t pUlow and ad/oata It cols' 
fortahly tbe thJcb to p e r r eal fnrltatloaal ta(- 

Ch>C at the dta of the frictsrc. Cart tsort ba taken *>»«f 
the cfUiiw U raJl7 aoft, a ctrgimrm ftnJt b to have a too 
ham ud. tichtiy itulled pdkrw (or thb (nxpoae. Next be 
looha to the beeJ U moat not be t>Friih>c tba bed, asd be 
arrumajKtheraoft pillow beoeath the la aod the 

of Acules to prment It iron dotne as. Now tha paklcBt 
wCl be ahaolntely confortab^ aad rot of fni«^ cad bo^ 
(tadodisg thlfh modea) wiii caae to htn. Fionlly cnrefnl 
nMioreiDesta are taken f the bwB ertraii lty of tbe 
astenor uperlof rpine, the upper naixla of the fwt»^ 00 
eitbeaide 

Tlif oauii eitetLfi(»^ 'crdrtt required for adolbi 
U 8 poundi for iofopts aod older chOdmi K to 
4 pemnds. Tbe»e weightj it wHl be noticeiL tie 
dcKibled bv the pulley ureii^eineat DomlnJtUy 
but in fnetores It would eeem that there u coo- 
tklerable loodihcatun of the pull one way and 
another, and considerahle latitude within tbe 
range of effidency The truth *ecai» to be that a 
vm moderate pull ii adequate, proi-kled It b 
fairly conitant tod comforfabie. At the end <rf 
the third wsh Rimell ahrayi aeeki to reduce the 
wdghL The aurjeoo f duty will be to take the 
mm-TOrementi at leaat ev'ery morninj and eve- 
ning and adjoftt the pfUow* beneath the thigh and 
kg to that there b no backward sagging at the 
site of tmeture and the heel shall not be in con- 
tact with the bed. \ ay little b required of blm 
but whfle it b very little and very easy yet ft b 
absolut^ Indtspernahle and most be faithfully 
given. The method b far freon beirw fool proof 
and cannot and will not look after liaelf. Tno re 
litloo of the fragments should be checked by \ 
raya until reduenoa b obtained- 

Again quoting RoskO 

In tuj v tyi ny wbat oae baj tboi accmpfkbad, wa fiad 
tbe tblfb arc belox exteaded by the canbfoatiaa 


of two foTcea. It b IffmowlMe to attain tid* by a 
force actiax in a atrabnt hoc. Tbe (Fb. ii) wQ 

mka evldaflt the reiailTe actfcn cf the form eiqijcTt il . 

By lu.neliLk'ltnt a panOelofrui of form it b »)««> 

the m&Uant force whJ Ue b the One of the thbb. Afila, 

It wtQ be Doted timt we haw appareatiy do aw a aij g 
to Ktare asd p fraerva food almemenq as bad ■IImw'i-x 
Deed sera be ae«i In ffactorai treated b> thb way 

In Ms original report RoiseU itata that ope- 
nence has shown Uat the practice ptaenta di& 
cullka and pitfalls that have to be known and 
nconlxed and wbat at first appeared to be 
emeu d^eile in fiw iramig myfii qJ thc COrdl and 
the pulleys turned out to possas tinexpec te H 
poaimflitia, and b& in a very vahiaUe war a 
plains the auaa 01 some of the poor raults in 
thb seiia of coses. 

Tbe most frequent of all errors, accccding to 
Rus^ b that fewtb too high 0^ the bed. The 
heel ahould be almat^ but not quite, touchfw 
the bed. WTiesi tbe beel is too high a gr^ part ta 
the weight b employed in coontencting tbe 
wdght of the limb which, of coarse, suboseb 
tram the exteosian on the thigh mosdes. Upon 
evam tiling the paraUdogToiQ of forca one will 
deariv apprtdate that the horizoatiJ force b 
dtmtniih M u the bed b raised above the kvd 

of the bed. Russell feels that thb b&sbmavtxy 
commoc error In hb applkatkm of the ertadcc. 
Another influence upon the cffideiCT of tbe 
texiaioD asd the teducikaa of the ovenappbg b b 
the faulty directkn of the upward poll on tie 
knee. If Pulley A b wreogiy placed nearer b 
the bead of the bed than It innuld be tbe rearolt 
b an u pw a rd pmlJ which causa the borbontd 
pulley to poll against Imtad cf co-coeraiing with 
iL Tne position of polley A should be such as to 
increase the effect 01 the extension andthechanie 
of Its pcdtico frequently will make posdble t« 
complete reduction of the fragments, as in toe 
Kod^ splint. 

Aether ause of failure to over come ihort^ 
fog and ratontica ot tht normal Jmgth of the 
bone b the use of too much weight. Tnb b 
frequently seen in children. If aU tbe 
wbkh we have outlined, namdy. poaitko « i" 
leg and foot In relatioci to the b^ the pmti oo o| 
pulley A In relation to tbe knee joint, are w™ 
that the paralldogTam of forca Is as it should ^ 
but the weight b excesdvt, we wQl fiml 
pelvfa b puDed down on the Injured side so 
the potknt Ua very obfiqudy When Pf™ 
b pulled downward, the limb b bronghtto^ 
poaidon of ertretne abd ucti on- when s^t^^ 
the fragments will occur and there will w sncai 
enlng^ tbe limb. (Fig s8<i of Russdl • dUgr*®- 
P 500) 
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Finally, the most momentoxu, according to 
Russell, of the dilhcultles is the interposition of 
muscles, or the thrusting of a fragment through 
muscle, penostcum or ower fibrous tissue and its 
mcarccnition In such a wnj that the end of the 
fragment cannot be appos^ It fs this t>'pe of 
case which he ihlnLs requires immediate opera 
tion and open reduction 

Russell that there is onl> one kind of 

fault) alinement or angulation that Is llkcl> to 
complicate fractures when treated in this waj, 
and that is the gra\ntational backward saggmg 
at the site of the fracture- This he saj’s is due to 
the lack of the most ordmarj care, namel>, the 
omission 0! the pillow support to the under surface 
of the thigh braeath the fracture. In our cases 
we found that anterior angulation m the upper 
third has been almost as frequent as posterior 
angulation in the middle and lower thirds, and 
although Russell claims that outward or inward 
deviation a practically nem seen, we find that 
It has occurred too frequentlj m our ^up of 
cases. Our eipcrience has colnaded with that of 
Ridgely and Bongardt, that It U necessary to use 
more weight than Russell or Rj'an employ 
Twelve pounds of weight in adults is the mini 

CONCLUSIO-Sb 

From this statistical ttud> of a group of $1 
fractures of the femur treated m fiN-c difTerent 
hospitals wc feel that to obtain the marimum 
results from the Russell extension method in 
fractures of the femur one must 

1 Apply the extension at the carbest fiossible 
moment after the receipt of the injur) After 3 
hours the dBaenc> of the extension is opposed 
by the contraction of the muscles and the cITec 
tiveness of the extension decreases from hour to 
hour 

2 That the extension must be applied exactly 
as Russdl has prescribed 

3 That the position of the patient and c%*cr) 
detail of the apparatus must be meticulously re 
adjusted os soon as It becomes disarranged. In 
young children and in restless Individuals this 
may require almost an hourly inspection. This Is 
not peailiar to the Russell extension method, 
which is really a suspension apparatus for such 
care Is necessary in all method of suspenrfon 


used in the treatment of fractures. In our cipe- 
ncnce premature removal of the extension naa 
been one of the most serious faults. Although 
Russel] feels that 4 weeks is more than cnou^, 
it has not been so in our group of cases, and Lund 
reports that the average time of extension In hfs 
cases was la weeks. 

4 In speaking of the results In any method of 
treatment of fractures of the femur one must re- 
member that the t>’pe of the fracture and the rite 
of the fracture probably ha\*e more effect upon 
the anatomical restoration of the lerion than any 
method of treatment, and that the spiral, com 
minuted and oblique fractures In the mtertro- 
diantenc region or In the lower third of the femur 
always the highest percatatt of anatomical 
restoration- In a review of the Titeraturc of the 
Russell extension method it is surprising to find 
how many of the reported cases arc of these 
favorable types, 

SnUUAXY 

We ha\*t deliberately tried to awld the ex 
prcssion of personal opinions In this report, but 
Dr Scudder tells us that in so doing we have 
failed to understand the object of the symposium. 
Therefore, for an> critidsin which we may re- 
cciw for snowing same weakness that wc have 
condemned in others Dr Scudder must take the 
blame. 

W^c plan to continue the use of method in 
the Ireatmcnl of fractures of the femur in chil- 
dren beyond the age (4lh to 6th year) when 
Bryant s \TrtKaJ extension is not applicable, nrid 
in the fa\ orable Iv^ies of fractures La adults, Le., 
the ^iral, obhque comminuted, fractures occur 
nng about the trochanters and in the middle and 
lower thirds of the femur When we find that we 
are not succeeding we will quickly abandon this 
method for skeletal trnctioii. 

We will not attempt to use It In supracondylar 
fractures or m fractures of the upper thirt In 
muscular individuals. 

The unfavorable results which we have ob- 
tained should, wc feel, be credited to our failure 
to understand the principles of this method and 
to appreciate its limitations, and should not In 
anv way be considered as the Russell 

method of extension 
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PATHOLOGICAL FRACTURES 

R L. EXIA50N ILO FA-CS^ Pshadcubia 


A PATHOLOGICAL fracture ii one occarnng 
from m uuigTiificiint force acdog upon a 
bone already Treatened ^ It b 

often fpoimn of incorrectly at bong •pontaaetHU 
In origin whicb lmp]W>i ludden apparent caoae 
lea* occoTTcnce. Each M called qxmtaneoQt 
fracture however bat a definite pathological 
hatJt, Each patbdo^cal fractore, d^KOolng 
upon iti etiolo^ vai^ at to itt treatment 
and prognoiit. l^tlwloirical fractoret canted by 
benl^ or dironic coamtama have a /avcnbla 
prognont, at a rule, while those doe to nul^mancy 
and acute toppuratloa unproperly treated, have 
an imiav'ocable one. 


TABLX I — PDISONAX gtXIES 





rrroioov 

fracture itatatka on the whole are defident 
la complete analytical figu ret at to the reUtlva 
CBUtes of pathological fractore. hlany cases origi- 
nation at osteomyelitit, malignaocy. etc. are 
overfooied or not reported becanao of tie mafor 
intereat ol the edologkal diacaae. Statistic* rda 
live to tie loodeoce of dlieaae in cautmg ^tho- 
logical fractures vary too with the rlxe ana type 
of bospitaU. Speed states, for example, that at 
th* Cook Cemn^ Ecapital be sees a large nantber 
of pathological fractures doe to syphlla each year 
HI* is a much hkher figure tbu are those in 
PTKilW hospitala Until a much larffer Dumber of 
these cases ore arailable for study the ksowIedM 
of Mthologiral fractures wlli be largeJr lodivido^ 
bdc. Table I depicts a personally collected series 
from two hospitals. From this taries It will be 
noted that base t ue a cr a, benign and maLgont, 
occupy the moat Important rdle In the prodocUoa 


of pathological fractures. At the same dme It b 
onfortunste that the entire sab}ect of bone torntn 

is one which is so controvenbL Ofta the cQu- 
nosls must be made cm the 'V-raj film, frequmthr 
with uncertainty Indeed, the microsco nk : dke- 
Doals of a questwoable lesfoo, eves fn the htra 
of the best wtbologiits, b often a cUfficoU oo* 
to make. Coosldel^e strides, ho w em ue 
being made by the Committee on the Regfrtrr 
of Bone Sarcocna and othm and today moai 
more depeodahle figures are at hand than irtj 
the case when the writer presented this rohject 
three jears nga* 

Spe^ finds m&ligtiant diseas* to be the nnst 
common cause c^ pathological fracture. Thh b 
indirectly cemfinned by CbriitlaiiseD,wfao,anal^ 
Ing icoo cases of Lme turnon (dangudjog 
fmeturts for the moment) foond piB or pt J per 
cent, wtrt maJlgnant (\Variag) Jodging frem 
the personal senn and from the observxUm of 
others, it Is probably ^le safe to say that fccce 
tcnsori ( nifltigTY<>r >r ■isrf T^ntg n'i ajs the chleil osse 
of pothnlogkal fracture, fatfluannaluiy chaefes 
nutiftlcoal diatTirnnces thW and neon* 
tnphk changes fourth CTkble I) 


rw oD PTc t or eoat Drroi.viuiwT 
TI* Incidence of palholoafcal fracture b ftx^ 
to be greatest in the kmg bones connected with 
the trunk. The fannr apparently suffos most 
The hanxTus, dhla, and ra^us are the not ns^ 
often fractwrd. Tne statistics of otben tfprtai* 
mate the personal ones gfvtn below 

In i/fiUtlgn to the pure physical causes goro^ 
lug the bone InTolvcu, there u also an onatoouco- 
pathological combination tiutmakesforfrartuifr- 
ofte ioddeoce. Bone disease, which ^ 
patholo^col fracture, is found mat often m u* 
long bones than In the flat The cancelioo* pa 
tkms are frequently affected. Certain bow »- 
alcDS tend to appear tn the epfpbysenl pao^ 
rather t>mn b the shaft, and consequently m u*^ 

actfoo greatest near ttj^t, accentuates any fops 

upon the potentially weak part. c*. ,v- 

In an inenmpiete, perso^ series, « ™d t* 
bones meet affected In' pothologtol fncture w 
be aa shown In Table H. „ . .+k. 

Bone metastasli from organk ' 

ease may ocoir in flat or lo^ bone*. fW 
Mn seldom subjected to trauma, except by <sa^ 
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force whne long bones are subject to direct and 
indirect forces the latter include* torwon and 
weight bearing as well 05 muscle pla\ One seldom 
see* a pathological fracture of the skull Uium 
bones of the face carpus or tarsus 

In 13 055 fractures at the Unl\er*il\ Hospital 
up to August I 1932 the pathological madence 
was 0^3 per cent. 

AGE AVD snx 

Pathological fracture occur* most often Id the 
extremes of life and is determined largel> b> the 
disease which predisposes to the fracture. \u- 
tntwnal defects as nckets and scurvj for c.t 
ample occur m \outh likewise do bone c\*8ts 
giant cdl tumors and osteitis fibrosa ejatka. 
Sarcoma occurs In j'outh and earl) adult life 
more often than in the aged whfle carcinoma 
and neurotrophic or atrophic changes occur 
oftenest in late middle and ad\-anced life Acute 
infectious conditions occur in the first age period 
— I to 30 whereas the chronic infections do not 
discnmmate. These factors ore more intimatcl) 
referred to under their resnecU\-c headinp later 
It ma) be well to note at this time that the prog 
nosis as a rule is better m the younger patients 
than in the older ones One mi^t even aa\ that 
the jounger the patient and the earlier the disease 
(with but a few exceptions) the better the prog 
nosis, and the older the patient or the longer the 
pjcriod of the disease the more dubious Is the 
final hoped for result 

ClASSmCATION 

For reference purposes we have classified the 
fragility of bone* under three major headlng*. 
Fr^illt) 13 generally due to a local lesion a sys- 
temlc aSection, or an hereditary diathesis 

FragtlUy due to local leswns Bane c^sts The 
first under consideration Is local o’stic daease 
of bone Under this heading arc included osteitis 
fibrosa cystica (giant cell tumors bone c>’sts etc.) 
Blood or dentigerous cysts of the jaw hydatid 


Fig I left BonecvAl nrottrilUcjflka filirtnt wllh fnic 
lore lloj R veats oU ImJgniocaot fall Kocntgenocrim 
•hmratyptfsllcdon of a Urge JmnccjttJm-oIWng upper third 
of homenM. thnnjgh «hkh therrhaaorcurrrdapathokicicol 
fractorc The cyst ha» productil wore thinning of the cor 
tea liut ibom IllUe tctnlency In erpan^km of the lione 
The •pparent trabcruUtloiM are e\'kleflll>’ fraciuml por 
IbrfMof the thin Lxme ihHI It begiiu ai a medoUary pnic 
b oMfolvtk moally lingle lior* not invade the wfl 
parts, ijkI appears nearer the center nf the diaphysb than 
does Riant cell tumor which hugs the epiphjscal area. 

Fig » Pooe cyst with froclurc and union. Saraepattenl 
a^ In FJruit i years after fracture The \ mi shows 
ihe bone practicallv rrstoml to DomuL There w alighl 
deformity and some increased thlekeniwol ihecorter with 
sdoosbat the uteof the fraetort It b iDterestliuc to note 
that the healed fraelore site i% reach farther down the 
shaft of the bumenn than was the cyst ah yeori pre 
\-iooily 


TVBLF III — Cl-\SSlFIC.tTIOS 
a. (-ragniiy doe to bKalleslmi 
I Tumors 

Benign— eyiu (osleills fibrosa cystka) enchon- 
droma, thyroid 

MaligQant — carciiKHna, urroma hyTiemqih- 
roma eodotbeitoina muUfpk myTloma. 
a lofectlons 

\aite — Cali’i Ikrtbes, krehJers, Kuernmeil s 
Keinbfx-h s and Osgood Schlatter dbea«c. 

Chrnnk — tuberculosis, lyphna, Paget s, 

3 Chemical and preaurc causes. 

b Fragfllty due to general disease 
I Neuropathic 
a SenDity 

3 Osteoporosis of dbose 
A Osteomaladt rfckcts, scurvy etc 
J. Metabolic disturbances dtobetes, hyperparalhy 
roidlim. 

c Fragility doc to hercdlUry dbease 
i Oiteogeneifa imperfecta, 
s Cbteoickroib (marble bones) 

3. Oaueber’i splenomegaiy 

and actiDomyxosis cvits and codochondromata 
of the phalanges and mctacarpols ore likewise 
included by some (French Wanng) Primary 
cyiUi will be considered first Blood cysts are 
found m degenerating sarcoma (French) Ilyda 
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Fl« *A. FI*. jB. n*. 4- 

FI* i. U«taititk ordDoem. Woaca icd la brrut 

«ltli fOMilked boot tad tbe ^ dtcand wed t;*eanan 

ot Uw lotoQ before tbe frtetrue ocxnmd. A B tbow frunn fi «em tfiff 
the tfifkaltKaat tnomt Aboadiai caOn ts pnseal aad nfeo b aefld. CtJdntwa 
ei (be breut cweei fre q wBt meUetub to (be boiMe. It b t destractl « pnecM. 
KMtUy be^hminc tn tbe meAiibry re mI Mnit gTednanr looTMiaf bl die ud ontlOT 
to* the oxtex It mey nltlaittety «e«Lcn tbe ebtit to eOov peib:>laKkal fcocrtare. 
Camoomt of tbe my frrqtmhr cemee tbe oeteefytic type of metutub bit 

it may cutM tbe osteopfettk: type. 

n*. 4 OiteamkMreocna. K R.^fe(ne)r (Htb akbtoty of pels tad mfltiiK bi 
the left knrvr tk%b f« lo mcaibi. OeleoniycUU* Hi^proted beaoee of tbe denllcQ- 
\ ny pktui e aboved patbolackoJ frvtare di>*Tw»b oetncralc urcocuL \ leeoed 
pictiue taLea 7 weki later ahowed ■ mndeteleincreeae lo tbe ana of bo«e prodonliei 
about tbe petbofocieal fnctoie wltb an Evreoe ia Ibe »oft tbeae Igvo l reTMt abmt 
the Men Leaioo appaienUy U profreedn*. No aaleo. ^n uu e m pfe dbxpode T 
cotm Ottropemk Mmoia b a mallfOBiil dbeaar oaaaliy occarrb]* lo tbe brio 
boeea, moee frei:p*tBttT b tbe opper tfiaa and fewer feemr It oeton between tbe a*es 
of o and ao ycara. It b asaur an o et eolytbr proeeae. befbudne la tbe medaHaiy 
ca«l Of fmta tbe perfeeteom. It doca not canae cxpamloo of tbe boee hit cawa 
destructan. It rrade* tbe HQiuua dlm tbeoea. Wfaeo It b of perfeeteal orifln. It 
eiy frequently caaaee a perpeadkalaretHatfee of tbe new booe fonoatlen. TV 
ckatroetln cf booe \-riy frequent^ Irada to patboloffetl fractnre. 


tkl c>iU arc tmenremoo in Amnia but ma^ be 
prcicnt In Indltidoala who hitt Ut'ed In cotm 
trio where the dlsenjc U prevalent (RoMla, 
Armenia and the Eait) Such evati aflect the 
dlaph>'aes ol tbe kng boon ai a rale and coova t 
the ihiaft Into a thin walled tube which ondergoe* 
{ractnre as a resnit of ibght tranmn or mnacular 
action. The criitcTice of soch cjits would hardty 
be suspected nnlen there were known hjdatU 
fjjaeati* clscwhne, cspedaB) in the Uver C>ita 


< U« or dmUtetom cr-iu mav bt Ibc 
if fracture. Landob has pointed oat that cT* 
lue to echinococcus, cj’slicocos, actinomjTOsa 
hronlc oateoniTehtii of bacterial 
ult fat fninore. While fracture throo^ 
yata often cores soch cjsts (oiteota 
ystka) fractures resoltfaig from other 
\iU usually reqane open Kdoctioo and 
age. Treatment other than Im gy >ts 11 ati«^^ 
kp^ on the treatment of the caaativc uct« 
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Fl« 5 JlyperrwptiroQia. 0 K mJe 59 nrctcnlliiKm 
oW pautolof^cal fnctare of tlw left upper femar doe to 
h)Tcn>frirocu (mcUiUtk) Pilltfit operated upon 5 
ytar* pre\-km*ly for byperoephroma of the kWnn Three 
jTan later dc\'eloped pain In the left hip and airffered ■ 
palhotoptcal fracture One year later thh had apparently 
united and cauaed no trouble Patient admitted for a 
chordotoinjr to rellere pain Incident to metaataah |o the 
lumbar »plne \ ray examination of peK-li iboaed an old 
palbolopitcal fracture of the neck of the left femur the netk 
of the femur belu^r abaenl ar>d no union apparent Metaa- 
laik preaent InroUdn* upper femur ••'d lumbar 

^ne. llypemephroraafreqoefltl) cauaeaboncmeiaataKa. 
Tbe pnxeaa b nsoatly deilructh'e and U refj almllar to 
that found In metastatic cardewma. At llm^ bowex-er 
especially In the vertebrae It causes a coodentlnK type ol 
metastaju that may simulate proiUlic carcinoma Still at 
other tlmei, there are areas of rarefaction and condensa 
Uoo shosrinc a mixed tJT* of cell la the metastatic proceaa 



rit; 5 



Fig (WL 

Fig 0 Male, aged 3f, with a history of tKural^ paint 
in his arm and shoulder for 18 months previous. On janu 
ary 14, igu whOe steering a prall car be suddenly en>e- 
rlenccd a saarp pain and belplessneas in hb right arm. ids 
physician diagnosed a fracture and the \ ray examlziBllon 
revealed the above despctlbed ta a fracture tnrengb a bone 
cyst, myeloma or giant cell tumor The \ riy picture, A 
taken 3 nmths later shows extenshr absomtim of buoe 
arlth 00 regeneratkm and no union of the fracture. The 
diagnciib now was sarcoma or Ewing’s tumor or giant cel l 
tumor A cortical leskm diagnosed aa bone cyst waa dlt- 
corered In the shaft of the ulna of the tame Hmh other 
booei of the akeletoo were negatlyc lor tumor endeace. 
The lesion of the bureerus waa excised and a fibula trans- 

g lant resulted in an cjceD ent uniocL The roetitgenoRTam, 
was taken 3 years later ThemlcmscopfcaldiigDOsnwaa 
angjo-endo tbwrtoma. 



Flc 7A Fig. 7B 


Fig 7 hiulUple myelMoa. The patient, a woman aged 
4«, was receirfi^ \-fny treatment for multiple myeloma 
iQvoMngthcikulL Pathofogteal fracture of left femur fol 
lowed lew weeka later hy fracture of right femur while be- 
Ing tum^ in bed Union In both limbs. Patient fubte 
quentlr palhokelcal fracturci of iplae, left humerus 
»ad left femur colon occorrtQg In all tl* long bone frac 
tares. Sac rumhe d to bronchopneumonia. Multiple mye* 
loM is a malignant process, osuaDy oceuninp in ladl 
rddoala between 50 and 60 years of age. It InTolTes, more 
uequenlly the spine ribs, and sternum. It is an osteo- 
lytlc process, coenpJctcfv destroying the bone, beginning 
more or less in the medullary portions of the bone but may 
•ctBsfly begin in the cortex. Uhen It occurs £n the spfne, 
tW Is a wUtnlag and flaUcnlng of the vertebras due to 
the loss m strain in the vertetre, and stress and strain of 
thenjwdcs. Pat h ological fractures occur very freqocntly 
MnlUplo myekina must be differentiated from metasUtic 
oarciDoina and parathyroid disease. 
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Fv Patb'iiorki] /nctuv (hit to rMrVcttrt oMro- 
mieirtr* c< g wwi* dunikifi DUfruved he«in*tl*n by Fi* 9. Vvle e< feBi«T »ttk p«lWn^al 

llit tnt Ubccm and frunixrt rrwiltcd Condi ff»ctofe. Rcj 13 Yi»rt ftW- Mart liiti t» ^ 

tu fprowl t th»it and faoKd t«ix»d (rjictore \nipo- n-»^wt «» «WT<a, \.-/arftiupfaatico.apgW*tilk 

UIWB t'rt'tnalJj nrffonaed \ raj pictim »t»w a (f»c wtdu Um pmret jJmrmWrd fnctmr ^ 

ftire <rf the wntnaJ neck of the batntTO rarefied ibowaanobOonf fncctBrtuUJchJSrtioocrftbeinidcD*« 

■ret ahich ertead (or a coouderaUe (Ortance down th* niper tUrda erf ibe r^bt fenv TIm petfaatniB i* » 
madgUaiT ft cy oj tbe booe V kr» fiaii* oaiteoajriltJa Uikiracd aod tbrre i* « IrrafoJarftT « 

ib>vrac but ili^t ractuQ t the Lo/eokau pracm. It b notiUMo} tbebcoeb tbernkatctf tb«Dartanl«iothe 
hnporaUet mai as eartj \ nj diajqwiboJ acat (wiw- aewe pMwmeUtk 

mjehua aa it takes aboat Ui 4 4an to raase caftRs 

aojbnnt ( jusuJy oae re fucb a dbyonsb- Cm — -» 

bouki oetrr wait for pnnri \-nj rv^ern befon mak 
tbs dBjteou eUsicaJly 
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Ffe It S«rcold. J C » mile. ScHpltallMd for tlw 
trratmmt of miUjrfuint hjpcrteiwica. No compUInU 
rrfettble to tbe haodi tod fcrrt, ihoupb Uwrn were twolkn, 
dlokaJl) urgROitJnR iroyL \ rtf asimlnitkm ifiowed 
leskm lov-oInOK tlie phAlio^ metioirpalA, tod meU 
UtulIj cbkS) raieficthm. Dttermli of lamnd made. 
Four Dwntiia later re-examloatloe of the hand* ihowed an 
inproN'cnerit la llte appearaace e%'tdeaced bv a rrcaldbca 
lion e»p«ii]ly in t}w« area* pre^•fcJal^y ibowia^ (he irreat 
e«t de^ldbcatkia. I'atholofftcal fracture of the prodmal 



phalanx of Uie left riofT finKtTe\idcflt at thK time Patient 
cam to aotnp«> Milrvqumtly PatholoRlcal rxarebuti >n 
of Uvae rmwcO frixTi aiTnrlrf bow* It tv^plcal of «arri>kl 
Sarcoid U a krw ^de lubemlou* [afecllon Involvnw; 
otalnly the booe* of the hand ind ferL, e^perially the 
phalaagrn. It ma) Im'oire the cortex and metlolla. It b 
oemvuy for thh corulitlun to be cUTemtbted from \ aw* 
or lyrlnsnmjrella aad po»«Ihh rmallpox. The pnxn^ b 
uwallyln twendiof tbephauncetand Inx-ade* the Joint*. 
It li a deatenctlw procwv 



y 





Fig OiteochoDdrltbJuTenalbfeiDorb girl aced ii 
in June began liropiog In August an X ray ciaraiiatfon 
wa* report^ neiatlvt. Vo pain. In De cem ber 4 month* 
later wMIe waJJdng on a level parement, the Uiob fare 
way with rcHiitant alight pain. A ray at thb time revved 
an cpiphyieal ■eparetion with dlapfayica] booe vacaoQxa' 


tlon,A.Left Diagooili otteocbondiitb. Roentgenogram D 
tak« 1 year later ibowi perfect union at wellu recovery 
from the Infltminttory condition. Note Examination of 
the firil (Aupuit) X-ray film reported negative revealed a 
“tUppIng epiphyib with vacuolixation or moth-eaten ap- 
pcaraoce and ibaorptfcm of the dltphyaeal border " 
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tiecnrtawtiklit»eTefywVT«[Bt*et NotJ the iiboqjtnm 
with which th« tuimr lU^ te lu eppa porthn, the* Is- 
«1if«rnm hi benign chnneter Thm u t CrKtve throajib 
ibt head ol the m(h oetacupal, eniendy (ran tlmpby «t 
dmc Farther note the peeaa or a abawyiia to the olaa 
on^te the ndial tamer 

ng S Giaat ceQ tamer CQalod aad X-rtr tm^rea- 
tloQ wu glut ceU tamer TU* wu eenJbmed at epentkn 
t moathi UlB aad the earfty wi« tfIM with boM ehJpa 
Twt> year* tfo the partmf (A wklk aad tojennl 

tha lower ken feamr X-ray oambiatkoa abeved a frwc 
tore, pathntogfcnJ b aatore, throasb tlw htnrr caodrkr ol 
the lower keit frrmi Giant cell tomar b OMally BO|[tc. 
bet may be mnhipta and b a benign Ictioti It occera hi 
tha ndi ol th duafayaea and in the e^phraea, moat ollrn 
between the tfea ca *o and ye yean The lower eid of the 
radha, tfim, aad fibola are tha oeoal dtea of Ihb keaioe. 
It u a medaBaiy oatcohrtlc keakoo which g reat cndaalJy 
aad upaidj the bone It b (recrtteotly foerad entirely 
acodent teeeDdajyloapnlhokaglcmllrnctare. Tbaprorem 
apaadi the cortn aad doea not tnrada tha Ktft tianen. 

ChendreMft ar mkffnJrvma C hr oo dr otmta d( 
bone are benign thougb tbo«e cotmected aritli aoft 
Uanes ma> develop Into dtODdrotarcomnU. 
They osuallv form at an epbbyMal tlac and 
extend datally — expanding widely u they grow 
(French) The phalangca are the coounoDeft aite 
but the lower end of the fcmtir the great trochan* 
ter and 'W®' ^ ^ hamenit, may abo be 

afi'cctcd. TtLongh anally found in the long booea, 
Babcxick ftates that they may locate ilmt the 
hip }alnt, the neck of the acapula and about ti» 
glen^ fona. They are liow in growth, frequently 
moltiple, and may be peripheral or central. Un 
le« excised, the booe la giadoally deatrojrd and 
a pathological fracture rtnolta There ta no pre 



FT*. 4\ Flf. 4B Flf 5 

Fig 14 Cunt ceU tumor o( tbt lower radhm. Mak o 
yean old. ahik recarla* ndwiherapy had to be fpUnted 
mdefinitriy hole atrophy of dicote of phalaagea. Ilad 


Fig 6. PalhDloglcalfractTimoftheDetkafbcahfcBan 
doe to Chaivot'i jofeta Male aged 5J ymrt. SQghdy 
painful twellliif foe ooe year No trasma. tiaMag on 
ardTml. X-ny ahowi FvUexe of u old fiactuie el tha 
Dcrk of rwch lemor wUh mark^ onward i fla i lw cBt of 
the ahaft Tte arrUhola are ahalkow and tart&iL The 
hc^ of fo&ar b flattened and abo them rurfacti* 
Thoe fractme* aertr onhe. The \ ny aj ptanaca of 

Charcot a Jototb on* b which there am c uaiHrT a Mr hypw 

trapUc and atrophic changee wWi looae body faDilkw 
The df atnrthwchanita and hy pai trop hic chum 
of proportka to tha cuaceenfort of tha paticBt. TUapeoc 
em. cipetlaDT wbe* h tareivta tha joint Icada to a 
pathelctkciJ iractBra of tha nnl of the fonr 


dflectMo u to lex or ir exttpt that the lesm 
doe* not aKaOy occur liter middle life. Whathe 
coodidoQ Is brouAt to the attention of a suipco 
only tiler a pewologictJ fracture has mcoitH 
it b oeemary in the larger long bones to 
the enchendronia pri or to fanmofaflitatJon Wux 
unkn will taka piece. Shortening may resnit in 
until bones, u the phtlanges. 

OsiaJij ibma cyilica. By fir the greatest 
number oi palbologictl frtetura doe to erstt 
doetse oi bone it the result of ostdU* fibroo 
cyitka. About this term tnd several olhe n ccp- 
Doting the nme condition (oiteitfa fibrott, nbr^ 
cytti, booe cysts, cystic disease of bone, nl^ 
cystic dheue of bones, von RecillnghtiBen^di*' 
ease, etc.) lies a ctxttin tmount of 
Geschfckter and Copeland have recentl y etuinea 
the titaatlon somewhat. They hare 
400 cases of bone hnoois of the gisnl cfD b'^ 
iDclodmg giant cell tumor osteitis fibr«a, toli^ 
booe 171* tnd tie of the opinko t^l ti* 
tre one arwl the tame condition fn dlcomt 
and all doe to trsumt. Tbe conditkai occ^ 
nxjst often In youth tnd tt the raettphy»e*l it 
gions of the long boocs, chiefly the 
lanuT rfhb arwl radios. A frartore 
Ytolenea is freqacntly the first tati ^ 
trouble. The X-rty findings tre 

(FTg i) Tbe fracture Is not very painful tsoncn 
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Flc 17 A, United pilbo- 
loffkal frictore ei fitck of 
fnnur doe to oftewiaUctL 
Fcraifc tged jj j«r». Frac 
torcd bip when <5 jtai» old 
iDd fcmor wben ig jT*r» 
of »jTe ConcavT corlrt U 
thkt \ ray film ihowi »n 
oVd united fracture of the neck 
of the tciuar with con««ment 
deformfly of the blp joint 
There U nuricd decieaie In 
deotjty and a ton of the nor 
oul bone trabecuUtlons u 
compared with the oppoiite 
femur D The shaft dbtal to 
the trocbantcTi shoirs bowiOR 
with thkkeoing of the cortex 
00 Its entire aspect erl 
dently the reinU of faulty 
weight bearing In an oitm- 
porotk bone. 
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Fig I&. Rsjthitis. a p 
male cMld, »g nMnths old, 
with a patholo^cal fnctorc 
of the aWt 0/ the left femur 
doe to rkketa. Normal ddiv 
eiy bottle fed baby no axl 
liver oQ or Tiofterol UNalkinf; 
delayed uotfl age of x because 
of a chiWooL present at birth, 
Injxired left limb from trrvlal 
trauma at play N. ray film 
showed (ypi^ signs of rickets. 
Treated by l o sp iaaakm. Bit 
ants method. Go^ nnkn In 
I mooth. ' 
ebarn s 
heallii( rickets in both lower 
eitremitJea. Tills is a defi 
deocy disease of the bone. 
The process fi osteolytic fn 
type mvolves multiple booei. 
It is usually seen in chfidm 
after the age of 4 mootbs and 
IS supposed to be doe to vita 


min defickocy It la a ben^ 
process whkh heals by rqpua 

tkin of the iet and rltamlna ^\^len fra ctm a occur ibQr 



nsuaHy o ccur near the epfphyacal Hoe where the (Rlcketi) 
bone a weakest dne to the oatedd dsaoe. The X-ny 
appcaiancea in a typical aettve case ahowi dbappearmnee 
at tha center of osnocatlon in the epipfaysea, widenlne and 
cupping of the dkpfayaeal aid which capands with & en* 
lancd epipbyaa Mteoid sone at the ends of the diapfayaes 
and dbappeannee of the zone of temporary caldficadoo. 


Ffe IQ. Hypetparatbyroldbm. The pbotograph Is that 
of the fowCT extremity of a young man, from whom on 
thro occailocii a puathyroid adcioma was reiooretL 
The patient has had coontleu fractures over his entire 
•*”**“V X-iay film shows the pronounced widfr- 
•P^ decaidficatloei and oftthnes a pa&tockal fracture. 
Tm patient did not hare a recent fracture at the time of 
thrae: 
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Fuc n«. nB 

Ft( » ^ ratholoml fnctoxn 0/ rlfbt 

fesu ud boM i Uip dae t o«irae«Mt0 anfirr 
fem ^ TDooih crid firl ou rvim BMb nflnnj 
mmlArtT \ otra tbm ddivmhv ol loUi 

bwr (Ttremtin dor to mnlu^ imnurr* 0^ u>r lemon 
*ad (filer -UJ tbr booe* itw« tbe (csmbird drcrtan In 
boar denaCT* danctniiik at ortrofcaora impeWecU It 
■ IB (Mtrot^ pracTM rt-kleacvd br decmrrd dnsltr at 
ibe boen. (biamoR J tbe corto. ud mhipir fractam. 
Tbf fracmcre* ultr with COB *idmbie extcTD*] mllotlom 
tV» Tbnc tvrm had bm oa orufr rtDCc od milk andrr 
the itpemfna at chiidrrv finite prtvio %u tf>adm l» «foc 
rlth UK fnetom I tbe borpka] tbr tmtarat conabtrd 
crfoeanfe^oiec codlncToH hrhqlhcnpjand trartkm B, 
Sbetnn raootbi after tstroan uratimL BothtarJuba 
bad DO btnhrr fnetare lor ^ )ean \ rwy Glm abowv 
praeljcaljj- oormaf Iowtt eilmaKift The driormUk* 
UTt tfimppearrd Iberr b little or do oKkocr of the prr 
rloo* fractum Nat tha marked iDcmae to bnordrinltj' 


rk » 

n* » Ganchpt dbmae. Fftnale »*niQyttr».« 
ebamed oief a porVd of 4 yw» dnnn* rtkb firt pi*" 
lociaf fmetom tmirt M the « of 5 _c« ™ 
b^apfuiiard «dth a f iJt t aj i ef iIk nmrr rifiit UUi a M*l 
IhrWifetirer Sal^brtcO' ■»*» Teetam Xm^ 
Doab. GawbcTi dtfeaw \t lie aim of 6 nao. »d » 
renof Beck of rirtl fmuT aalWactorT «do* ' 11^*5 
of 7 child aijila palhoiqflcaJ hacTwe of ^ 
therirtlfeTDarahflcaalkfa*. LiilotialMlacWT^Ma^ 
aideraUe bteraJ bo*In* fofWrd Ihii Irijmj CMd 
treated bjr diet and InateroJ darintt thb pcrico Ftmw 
td the k/t homenu t ajee of 8, jmod tado*. '1 
there b conaldeTahk anlrrloc bera bx of left ^ 

tbe rkthl Je« »hidi b borUt lia tie left 
aDlmnr Lortw of tbe fanar \ ray twBet cf tbe ia * 
»bow dlffai* areaj of raiefictlcm and areai erf pc*** 
dnsily Uk l<*ioe tocreadott ileadily ThebtodeaJe** 


mmrmnntgd ahhoogb mth little cremHing uhI 
muoD occora osualit with • reiultxTtt core of tbe 
cyibc condition. Foflow op rrporti hait abowu, 
however that at leaat m aocae caacs of fneture, 
imdiatKm has ghm tbe raost lasting com. prob- 
abl\ becaose of parts of tbe oit having escaped 
the conlive Inmma of tbe fractore 
JLfefaifa/ic currinoaij (Fig 3 \ and B) Car 
cmooia of bone b metastati^ or tbe result of 
Invmaion from an overfying turaoc It b wejl 
bum that camDocna, especonv of tbe breast 
tends to prodoce booe metastasea. Caremoma 
of tbe stomacb mav also ghr nte to arremdarv 
dqxaiU In tbe bones. U anng foond that oieUa- 
tTiyl* to booes pc cun Td in S3 cases (4,6 per cent) 


of I 144 autopa«* upon cancerous patients- ^ 

lie y cun 34 (64 per ml) toc 

the breast primarilv Tbe first signs cf maufiiu 
disease mav be ostcoporoab croaioti, and 
lure aJlbougfa pain frequenU' cabs attenu M 
iU conditloo Usualb more than om ^ “ 
im-olved. Unliie sarcoma, tbe bc®e ^ “ 
rarelv larre enough to coeninaDd stte pM^ _^ 
the gr u wlh b slow A moth-eaten or 
wood” appearance with a coropensaW 

osteltM resollv Tbe commoiisitcs for mettst^ 

with fracture are tbe femur humena ^ 

atemum. Harvdie\ (Sjwed) In 3^ 

dnoraa of beme, doe to meUsUsb from cs^^ 

ofthebrenst found the booe IncWenct uWl<^ 
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IIandle> states that in carcuioraa union Is the 
rule. Pancoast estimates that union occurs in 
probably 40 per cent ol these cases with or with 
out radiation 

The prognosis, of course, is \'eo poor, as with 
other malignant bone affections, uie loi^ lesion 
causing the fracture is onl> an inddentai part of 
the gwicrallied mahgrumcj The prognosis is 
similar to that in sarcoma of which Ewmg re- 
marks The surgical treatment of bone tumors is 
highly unsatisfactory Amputation is seldom 
indicated from a curatlv’c point of mcw os it 
may be mdicated in early cases of sarcoma It 
may be performed, for the patient s benefit to 
shorten his hospltahaation and to free him from 
malodorous dressings disabillly and pain 

Sarcoma (Fig 4) Sarcoma of bone Is usually 
primary and of the osteogcidc type- Pathological 
iractures occur and union after fractures Is pos- 
sible, but rare (Babcock) Waring has seen union 
occur, but Dloodgood has seen only one case in 
whi^ union occurred and one other questionable 
case. Panccast hat no cose of union in his ffles 
Pfahler recalls no case with resultant union- 
Meyerding (see Waring) onoly-ring rog cases of 
sarcoma inroUang bone found the different ty^ies 
to be as follows 


Cum 


Mtirf cdkd mcoms 51 

OtteoaTtomA 19 

QioDdiuarcoma 17 

Round ctU (4 

nbrovarcoms 8 
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Wanng classified sarcoma of bones into peri- 
osteal sarcoma end endosteal or central sarcoma. 
The first should not be confused with parosteal 
sarcoma which is sometimes termed penoeeous 
fibrosarcoma. This latter is not a true bone tu 
mor, but lies adjacent to bone and may by pres- 
sure affect bone without invadmg It 
Periosteal sarcoma Is more common than endos- 
teal The metaphyses of long bones Is the com- 
monest site. Seventy two per cent (Babcock) in 
\oIve the lower extremity and 8a per cent of 
these occur near the knee. The shoulder girdle 
IS next in frequency The humerus is usually 
attacked above the deltoid tubercle the scapula 
m Its glenoid cavity or spbe and the ciavide 
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in its outer one half Other bones ma\ be in 
volvcd, but arc seldom fractured The fact that 
the lower epiphyseal end of the femur and upper 
epiphysis of the tibia arc the last to ossify may 
explain the predilection for this area (Babcock) 
Trauma Is said to precede 50 per cent of ca.«cs 
of osteogenic sarcoma and the tumor to de\-dop 
within 1 month after injury in 30 per cent of 
cases. The bones concerned In the formation of 
the knee joint and shoulder girdle likewise nxeiit 
a large share of trauma in the young among whom 
it most often appears. Strangely enough the lower 
end of the radius (though often injured) is rarcli 
affected and there is no record of the distal end 
of the ulna c\cr being iniolvcd 
^^alcs are affected in the proportion of 3 to 1 
though females predominate during the first dec 
ade of life Sarcoma of bone occurs chiefly in 
childhood before the age of 20 years and is rather 
rare after the age of 40, except where it is see 
ondary to Paget s disease. According to Codman 
(Bab<ick) 14 per cent of all patients with Paget s 
disease die of osteogenic sarcorna 
Tbe \ ray picture of the lesion is generally 
characteristic. There is a fusiform swelling or 
spindle contour at the end of the bone. The 

C . or cpipby’sis is not invaded The periostetun 
roes markedly elesTiied with a thickened Up- 
ping' of its margin. In j 8 per cent there may be 
noted fanlike radiations which give it the so- 
called sun rays ' appearance. Expansion of the 
shaft rarely takes pbcc. The spindle mass Is 
caused by penclraUon of the bone by the tumor 
and the formation of a mass around the shaft. 

Treatment is more hopeless when a pathological 
fracture occurs than otherwise. By the time the 
surgeon secs the case the resulting trauma to the 
tissues has opened the blood and l^Tuphatic \-es- 
scls thus prcdisposmg to metastasis. The mixed 
toxins of Coley, irradiation end amputation, are 
reported to ha\‘C cured some cases of sarcoma 
but rarely 80 when fracture occurs. Coses thought 
to be cured of thcir local lesion bs irradiation 
generally die later from metastasis By the tune 
the bone is ini'oKTd sufficiently to n^t in frac 
turn, dissemination has cither begun or occurs 
with the Injury to the tissue at the lime of frac 
lure. 

The wntcr has successfully treated 2 cases by 
amputation One was in the distal portion of the 
femur and one in the tfbla Both diagnoses were 
proved by the microscope. One case is all\ c at the 
end of 18 years and the other at the termination 
of 12 years There is no doubt that amputation 
IS of \’alue only when the condition He" just begun 
and when it Is distally located A high amputation 
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may then be loccearful. Coiej ha* rec en tly re 
parted s cues of the endotbelkma type frith cp- 
paxcntly successful cores by opentlw and tM 
use of Coley's fluid. One patient was srell 3 
yean Uter and the second 4H yean after Colw 
and Sharp state that frsctnrQ tbroogh osteogenK 
sarcoma shortens life espectancy 60 per cent. 

Statatks sboir (Esrii^ that i^early aH osteo- 
genic sarcomata pitTve fatal aifd wtfle recovery 
seems to hart occurred in rare cases “this for 
tunate outcome b the meager frtdt of large Dum- 
bera of useless amputations." Hofrertr ampnta 
tton in many mstarices has Its idN-antages. It 
sboftois the hospitalization of the patient. It 
rebe\Ts the ptatient of an tneapadtating, often 
painful frequently ulcerating, foi smelling leskm 
requiring painful drcsshiBi. Forthermoft, after 
stu± opcratMQs patients hart been known to live 
frith comparatirt comfort for many months de 
spite the presence of vlscmal metastasii 0(^S>) 
at the time of operatiocL 

Endalkditma (Figs, s A and B) An endo- 
thelioma IS a tumor on^oatlng from eodotbellom 
and reaemhUng both sarcoma and camooma. It 
fonns about 7 per cent (Babcock) of the sarco- 
mata of bona. 

It affects the long bones more often than the 
flat The most common sites are the tlhfs> flbola, 
homerus, ulna and the femur Other small bones 
of the feet nbi, wnebr* etc. may be affected 
In the Utter locatimu it must be ddferendated 
from multiple myelomata. The tumor widely 
mrtU'cs the shaft of the long bones or starts in 
multiple areas. The tissue itself b soft mushy 
and whittih gray While it destrojs bone a re 
generatirt process Ifkewbo takes place at the 
panosteal borders. \ aiioni Uyers are formed In 
the course of tune giving the roentgenogram the 
peculiar appearance termed onion lay^ (Bab- 
cock) 

The drscase frequently folloTs trauma and b 
usually one of youth, 50 per cent of the cases 
occurring before the age of 1 5 years. Because of 
the pain, limitation of moti^ slight fever and 
leucDcyloab, it may be mbtnken for oiteom^tb. 
The joint b aeldom involved and pathofogical 
fracture o cc un late. 

Metastasb na the blood or lympbatk stream 
occurs with great rapidity in the longs, skull 
various bones liver spleen, and regional lymph 
nodes. 

The prognosa b very poor as death generally 
occur s m from 6 months to 3 years. The dbeose 
b very sensith'e to irradbtion. 

Treatment comitts of InunohOtmtiori and pos- 
sibly irradbtion. Union may occur as tempoiaiy 


improvement or retrogresoon pSii* vidi 
raolotheftpy If the condition occurs in an Q 
trtmity aru is recognlxed before metutiib taka 
pbcc, amputation ^ our opmion tboold be dw 

Ilrfcmepinma — wniaj^allc (Fig. 6) Hjper 
nephroma b now corridered to a muHgi^ 
adenoma or adenoUpoma of the kidney It o ccu r s 
gen er a lly in young girb and In adult mm, The 
condition b citreiray malignan t and metatbat 
occurs via the blood stream to the In'o' hmgs, 
and bcoea. The bones moat often affected are 
the tknll, humerus, and femur Cues hare bea 
recently reported by hfazzini, MocEecimic, and 
by Broater Rapid l e cmiojc e generally fcikrw 
extirpaticai of the origiaal tumor Endriivi cr 
ampntation, when patbologiical fracture ocean, 
offers no b(^ of cure. Doth osuaHv oemrs fa 
from a mcoths to 2 jeais. Radfotfienpy tnd 
Coley's fluid may be toed. The progno ris li 
more grave than that of a patbologicaJ faUais 
duo to soreceno. 

Thr elJ -mrtajiaic, Bloodgood states t ^ t he 
maicrity of these lesioas are metastases tnm s 
mal^^nut sdenoma of the th^Tokl gbod il- 
tboogh other authorities conjdda the e c c drtk B 
rMn-maligQnnt. Dlumer his analyzed the re- 
pccted cases and finds that 38 pff cent occar fa 
the bones of the face and eanlum, 16 “ 

the vertebrae, and only 15 per cent in the kng 
benes-'ience fracture b compiratiTely me. 

ifjJ/i/f# myxiema 7 A and B) Uyoo- 

mata. In compaiboo with the singte benign cn^ 
loana of bone, are multiple maligaant, and sub- 
ject to metastases. Fortunately the ccodlbm 
is rare (Uaring) The bones most cer mtr^ 
affected are tl^ riba, ttcrmira, ^■e^tebr*, cimn^ 
fllom, and (very rarely) the long bcces cf tM 
upper extremity Often the first s^tnptogi a p*™ 
In one of the areas most affected. As the (W^ 
prepesses metastases take place In othe r bcca- 
\V 1 icn the spinal cohunn b affected the 
on the ccod may r esemble that cf s ipam 
tumor Pathoiogiral fracture b sddo m seen » 
the flat booes are oftencst iPTbircd._Ai gintt_ 
sometiinea prese n t Males, 

4 and fioy«« tnost 


loses. Treatment b directed to 

sedatim, and attending 

does 0^ pro\Td by the case Qimtiatrd o 

leading to pathokig^ iracture are lubcttwu 
tnfn the acute and Sunnic. 
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Icute tn/edtons (¥15 8) Acute osteo- 

myelitis ma> fonn a localUcd abscess OK’ing 
a large portion of a bone and lead to fracture. 
As a rule hoTTe\*cr more extcn5i\-e destruction 
tales place with a resultant penostcitls necrosis, 
sequestrum formation, and pathological fracture. 
The first two decades of life (male* particularl>) 
are probabl> more often affected than an> other 
The condition is sometimes erroneousl} diagnosed 
rheumatism subdeltoid bursitis, etc. This Is 
understandable when \ rays talcn at the be 
ginning of pain maj be negativ'e for bony pathol 
ogy Ihe treatment is essentlall> that of an in 
fected compound fracture, namely adequate 
drainage plus immobfliaation WTien such cases 
come to tne surgeon earij the prognosis is good 
In neglected cases, non union ma> occur, par 
ticulady when improper splinting has been ap- 
plied. Union is the rule in pathological fractures 
due to acute osteomyelitis where earl> drainage 
has been secured Eicessi\T callus Is often acen. 

Chrcnutnfecticns — j>^Aj/»5(Fig 10) SjphfliUc 
disease of bone per se\i seldom a cause of patho- 
lomcal fracture Such fractures though, occur 
faW often in patients wit h cerebrospinal 8 )^ 5111115 . 

Tne local aflecUon of bones is g cner ali) a peri 
ostdta which results in a thickened cortex and 
osteosclerosis. Nodular sweliings maj occur os 
in saber ^htn, SubpenosteoJ ^uminata ma> 
destroy Ixme and weaken it suffiaently to cause 
pathological fracture. This is particularly true 
where an ulceration or infection is engrafted upon 
a secondary osteomj’elitis. Constant has re- 
ported pathological fractures of the femur due 
to syphilitic osteom) elitis. Silhol has reported a 
Kimltur case with recurrence. Achard and Walter 
have made a study of clavicular fractures in 
s)’phflitics. Figure 10 shows a personal case. 

Ckrrmic tnjedxons — tuberculous ostcomy'dttis 
These affections ore often seen In the pha lan geal 
tarsal, and carpal bones of children as strumous 
dactylitis. There is a locallred fusiform swelling 
of a phnlanT or mctacarpol bone, caused by a 
tuber^ous caseous process that breaks through 
the cortex. In adults, a diffuse tiuckenlng from 
pcriosteitis and the formation of a central se 
queatrum occurs. With necrosis, a pathological 
fracture may take place. 

The disease atta^ long bones in the region of 
the epiphyses. The short long bone* are usually 
affected nearer the thoft center The femur 
tibia, humerus, and bones of the forearm are the 
ones most often fractured. The ribs may be 
Invaded by extension, Lenormant has reported 
pathologtcil fractures of ribs m tuberculous ostei- 
ds. 


In America the condition Is on the wane, due 
no doubt to better milk laws Innumerable cases 
of tuben^ous ostcomj’cHtls still occur in Turke), 
the Balkans, and southern Russia, where the 
majont) of cows are affected with bovdae tuber 
culosts. The condition occurred most often be 
fore the age of clphteen 

Chrome in/edions — ostalis tuberailosa cystica 
muUtpiei (sarcoid) (Fig 11 A and II) In this 
dlsca^ tubercle bacillus is the etiological factor 
It manUesls itself in U'pical skin letions or In 
t>'plcal bone lesions^ or in both All the lesions 
are painless, Emaciabon and weakness are pro- 
nounced The bone lesions arc limited to the 
hands and feet, chlefl) in the phalanges but they 
dooccur in the metatarsals and metacarpali. The 
\ ra> changes consist of a slowly progressing 
alteration in the trabecular formation of the bone, 
followed b) actual bone destruction, other cen- 
tral or corucal or both. In another type the le- 
sions begin as punched out anas sometimes cx 
tending entirely through the phalanges. Com- 
plete destruction is most Ukely to occur in the 
lenninal phalanges. The disease is a chrome one 
and the lubertlc bacillus is not alwa)’s found nor 
IS caseation citt present 

Sufliaent information Is wanting upon which 
to make an> statement as to the Incidence of 
union m pathological fracture In this condition 

Chronic injrdwm — Popet s ducate laA 
and B) Paget’s disease Isa condition of umcnown 
origin and itt) likcl) due to an infectious process. 
It IS a chronic, progrcssiv’c, and symmetrical 
disease affecting chiefl) the long bones, skull and 
spiDC- Early hjTiernrmia bone absorption and 
softening lake puux. These changca are followed 
by bemibg, thickening sclerosis and a tendency 
to aarcomatous change. 

According to Ba^»ck the marrow first be- 
comes luscular and the bone, rarefied and par 
Ually decalcified bends under pressure. Later 
eicessi\*c bone formation occurs with caldfication 
and sclerosis. It is during this latter stage that 
pathological fracture is most apt to occur 

The curved legs, bowed knees kyphotic spine, 
and anthropoid carriage attest the progrwa of 
this incurable disease. The femur and humerus 
arc the bones most liable to fracture. The frac 
ture line itself is characteristic, and generally Is 
clear cut, transverse or of the “step type.' 
Union occurs Ijut is alow and prolonged Immobd 
izatioQ Is required. Excessive callus fa the rule. 

The progress fa favorable as far as eventual 
union is concerned, but it fa grave inasmuch as 
14 per cent (Codman) of the patients die of a 
sea5ndary oeteogemc sarcoma. “If there were 
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DOQ union of a fracture in a boot, evidently an pcaitmce of periosteal tarcoma.” A dooUe fnc 
example of Paget ■ daense I should be ^otpldous tuie of the mandible predoposed an inrpacifd 
of sccoadaiy sarcoma and amputate at once molar bos been described by Crich. 
(Bloodgood) The pr es ence of osteogenk tareoina FrogUUr dot la tenml dunst 
In later life Is almost presumptive evidence (Bab- (Fig i6) Th&e are certain ifTectn* 

cock) of Paget a disease. R^rrcnt fracture* are the central nervTJtJs sjrsten in which pithoJo^j 
apt to follow fractures occur The moat mmmnfi are taba 

During the progress of the general disease the dociolb, paresis, sj-ringocoelia, ipfna Ufida, bemi- 
skull becomes extremely thl^ and the Intra plegio, and Infantile parahais. 
cranul space decreases. As a result, severe bead lire exact cause of premspoddoD to fractnres 
ache cerebral pressure symptoms and mental In these condlUcos Is not as yet known, ho 
deterioration taie place. In the dderiy, soften- doubt there are several. It Is known that hjary 

mg of the fractured ends may develop into aar to a ntrva supplying a part causes trophic da- 

coma. turbonces. An atrophic booe readily fra ct i i ret 

N o cure for Paget ■ disease has been discovered- Alhson and Brooks have shown that bone slrcpby 
Paralb>Told thjTOKi caldum theram' and ir of disuse b a quantitative rather than a traallti 
radiation have Ixen tried with lodiflcrent and Uve chemical change. The chemical contuloents 
variable results. As the conditiOQ b often ushered of the bone making for strength and riistjdtr 

in with a sliAt fcirr dull achmg pains, and arc deficient The bone b fragile and it breaLs 

byperpiasia of bcxiea it b not mtlmt hope that casQy Other accessory factors, such as kai cf 

some one may >et dbcover an Infectious agent pain and scnsatJcio weak, atrooluc mosoilitaie 
to be ill cause and a subsequent cure re^t and hypoplasia of booe tnav play a part 

FrepUti dn* U) t^nUon of tpipkyual areas hmret^kk — tabes dmalis i»d fart sis T he 
(Fig 8 A and D) Tne following canidlUoas laJl greatest number of pathological fractnres b 
Into thb catewrv syphilitic potieriti occur* In tabedc* and fa P»«- 

Ofteochondntis deformans Juveallb core re iww According to Speed “the nervou s 
rolls In pathological separatioo of the epiphysis also has on booe an Influence which prediipcs^ 
of the head of the femur (slipping cpiphyib) and fracture*. Neurotrophic infloeoce* in iBanltift 
produces deformity and ihortedw o^eas de in paralyses, and porticulArly In tabes te 
tected and treated earty Immobllatko in a ccoafdercd. In the Cook Cotmty Hosptal thm 
Whitman cast and prevention of too early weight a« each year is to 15 case* of patholoriQUMc 
bearing afterward suffice for a cure. Theprogno- ture or fracture dislocation In tabetic*. Tb eysit 
ib U good usually near the Jofntij acccanpanled by iu° a 

The ilippuig tlbial tuberde described by Osgood booe change of a rarefying or hyper trep^ 
and Schlatter and seen most often In rapidly acter of typical Charcot joints, and are quite 
rrowing^male adolescents, mbht well be grouped iaa. Some polients present three to five fracturo 
here TTic coodllion fa readily recognlxed if on* at the same lime.” 

fa on the look out for It Cotton b of the belief that “fractures mtstima 

Kochla s disew, Kuemmell s disease and are hardly spontaneous they depend 00 
Krinboch 1 disease rnight be classed a* patholoei- ordinate but powerful mnsde actfcm (u 
cal fractures If we consider trauma as the etfo- tures due to feats of strength) for coottaryto 
logK factor common statement, the bone* of ta beoa 

Local prexsun (Fig 14) Local pressure on to be heavy and hard rather than atrof*^ 
bone may lead to nc cro sb and subsequent patbo* Pathological fracture* In parctici nsaa ll y 
logical fracture. Some of these causes are Pres- late in the disease when th ese pa t^ U 
sure upon a contiguous tumor pressure i^n ridden and thdr paral>ied cxtrmlw ^ . 

ribs, itemum, or vertebne, pressure from a tight atrophic stage. False claims (froBm)^ 
mcfrcling wire or mctalhc band The treatment handling by attendants may be made. Tbe 

CDUibt* of removal of tbe cause when such fa b proboblv most often affected 

poaslble. A personal case b recorded In which the clavicle may also be affected. Tte dogDcao^^ 

^cture was due to pressure necroab resulting portly upon the hbtocy phyifcJ 

from the applicalloQ of a Paihom-^Iartin bona or sptoal W assennann test, and the 

in another hoepital Garr has reported a ahnilar Treatment co ns b ls of proper 

case Kilgore and Chamberioln have reported active anllsyphlliUc treatment, ^ 

“Cbrcaarcrana of aoft ports causing pathological doees of lodl^ (Babcock) and 

fracture of tbe femur and giving an \ ray ap- Ingsincasesofa “ mixed infectlcai o« > 



ELIASON PATHOLOGICAL FRACTURFS 


517 


The pro^osis b pood as a whole particularly 
where the diieaM Is local Speed agrees that most 
tabclKS even with Charcot’s joints, heal though 
w\th deformed, but ne\crthelcss functfordng, 
jomts 

A — ryrtngomrdta Fractures in this 

condition ore us^ls observed in the upper cx 
treimUcs while tabes which simulates it some- 
what generally causes fractures In the lower hmbs. 
The patient msN not recall odn traumatic cause, 
being insensible to pain Schalucr reports a 
baLer who fractured his arm during c^nar> 
kneading of dough The patient fell no pain, but 
the crepuation and shape of hu arm attracted hb 
attention A patient of Bernhardt’s also sustained 
a fracture of the ulna while at wort but continued 
to break stones. The next da} be e\-en earned 
water before consulting a donor Scbleslnger 
reports a woman who heard a crackling sound 
while turmng a bed cover She then found that 
she had fractured both bones of her forearm. 
Schultzer finds cunoush that the nght wde Is 
seldom a0ecled and the lower citremiuei rarcl> 

The fractures ate apt to occur onl> in the late 
sta^ of syringoraelia. Kortnall^ the> heal quite 
raptdl} or may require a long time and pseudo- 
arthroses ma> form The callus maj be normal 
in amount or tuperfluout. It is the opinion of 
SchulUer that beause of the loss of pain and mus- 
cle sense the patient may not be aware that he Is 
subjecting lus muscles to an> eicessiie strain 
Simflar iMtanccs ore seen in normal mdiidduals 
performing feats of strength ’ Recent articles 
regarding pathological fracturo occumng In this 
condition ha>T been published by Koch and 
others, 

Nejtmpcibk — spina btjida Pathological free 
tures In the lower extr e m ity hair been noted In 
cases of spina bifida. Its occurrence Is not com 
moD Its cause is attributed to bone atrophy os a 
result of the involvement of the lower spinal 
nerves m the meningocele. It may, however, be 
doe to atrophy of msuse where the lower limbs 
are paralj’wsd, V^ere the neurotrophic condiUon 
has affected the growth of the bone, h>’poplasia 
of bone rather than atrophy mav occur An 8 
year old boy under our present care fliustrates 
this. 

Nacrcpalhtc — hempiepa Fractures due to 
bone atrophy and disuse usually occur in elderly 
hcmiplegtcs. Often they are berihidden, though a 
defensive movement m cm ambulatory case may 
resvdt in fractures. The site of fracture is usually 
the anatomical neck or upper shaft of the femur 
Occasionally the humerus suffers. Experience has 
taught us that the usual treatment of the past 


(plaster cast) u often inadvisable As a genera) 
rule, the Russell apparatus is the most satisfac 
tor> treatment for fractures of the femur It 
isbrat to keep the patient in semi Fowler position 
The reasons that hax'e led us to adopt this form 
of treatment art The frequent occurrence of 
hypostatic congestion and pneumonia, and dccu 
bolus in cases treated with a plaster cast, difficult 
nursing care dclaj'cd or non union in man} cases, 
regardless of the fonn of immobilization and 
economical and functional considerations. 
The patient Is elder!} and bedridden The cx 
IreTnits is parali’zed and funcUonlcts, with or 
without union \\Tiy then restore lx»n} alinc- 
menl in a paralyzed extrcmilj at the cost of life 
from complications^ The time will come ^.hen 
useless Umbs wfll be amputated 
^ciirapathic — infantUc pcralysss In cither in 
fanlile spinal paralysis or the cerebral paralysis of 
children the growth of the bones m the affected 
extremit} does not keep pace with the normal 
Side. Bone h>'popla£ia and a retanlatloD of bone 
growth ma\ accompan> bon) and muscular 
ttUoph) W^ard mentiotB bone atroph} follow 
ing po)}om}‘tiili5. Ilassin and his associates ha\*e 
reported a number of cases. The miesUon is un 
settled as to whether the lack of regcneralite 
power of Ixtne in cases of paral}"^ is due to disme 
or trophk disturbances. Tutxu found expert 
menlaJK that nerve trunk lesions haNXs no effect 
on the fonnaUou of callus. Oihcni ha\-c reported 
differenU} Allison and Brooks show the effects 
of disuse m the production of bone atroph} 
Tumpm and McNecly bavT reccnti\ reported 2 
c ases of fractures in prfiomychtis. 

Dela\ed union ana refracturcs are apt to occur 
Ofleoporons dJ dtsitst Osteoporosis of disuse is 
essentially bone atrophy due to prolonged im- 
mobilization or insuffiaent motion In a part, Bone 
tlnbflily is apparently due to primer nutrition 
BuppU^ b> on adequate drculauon or Imbuc 
respiration. When cither of the latter is inter 
feral with, decaldfication results. H>’pomotiiity 
decreases tissue respiration This condition » 
frequcntl} obsmTd in extremities that hzve been 
overunmobilized or have not functioned brause 
of paralysis. It is encountered in the extreimtiea 
of hcffllplegics, infantile paralytics, deltoid mus- 
culospu^ ana circumflex paralysis etc. 

The prognosis is good if there is no accompany 
ing nerve paralysis, though in the aged eenffc 
chimgea, etc, must be remembered As a role, 
early mobilization, diathermy baking massage 
and passive motions bring a good rcsidt. An un- 
usual case 15 that of a voung mnn (distal end of 
fifth metacarpal) who dc\Tloped a pathological 
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fracture of hli fifth metacaipil u a reaolt of pro- 
longed immobflfiatJon of the rriut (and potsbly 
from nm-e prmore) while bdnK civ'cn ndlo- 
tbertpr for * giaat cell tumor of the Jowef end of 
the radJua. 

OUtomalaao. (Fig 8 A and B ) Orteomalada 
is an abnormal trftenlng of the aldetal ^'xtan. 
It affecta adulB primarily So called fuvenile 
osteotnalnaa as a rule b osteogenesii imperiecta, 
with which It b often confuied. In America, 
ofteomalacta occurs most often In Uctadog 
women and is fairly common among those 
(Italian and Austrian) who are often pregnant, 
ha\T a poor diet, and locHe their }-oung for i to s 
years believing pregnancy can be av^^ thereby 

I\ar and tacitrw orteomalada was observed 
v«r> often among the Central Powers during the 
great war HlazwuU (Peking China) that 

oitcooialada ta aeen more ^eo In Tn/fht^ Raah 
cur and Northern China than in any otbCTcoon- 
tnes. In the Utter place there are at least 40^000 
to 50,000 casei, Qortly famd la the trplJUkU of 
Shinri and Shorn, ta the middle belt of Eaitsa 
and hi Manchuria. It b occasionally foond in 
boUted cases all o%-er the Repablk of China. 
Hurtw or atinauon ovteomalaoa, u it U also 
called b due to a Icsig cootmoed Improperly ba) 
anced diet. Lack of rreah foodi contalalog vita 
mini and absorbable calebun baa been found to 
be the cause. Recently we have observed this 
coodidciD In a 38 year dd female dietidan who, 
throoA Tolnntary dietary restnetJon to m«kg 
beiself thin to rocceeded that her tissues were 
those of a case of ricketa She was nearly 6 feet 
tall and weighed only roo pounds. Shewasdevold 
of subcutaneous adipose tissue and the otteooa 
system was quite poroua 'The fracture sustained 
was an Intracnptmar one of the femur with pmc 
bcallynopein She has made an excellent recov 
cry through Immobilisation diet, and eigosteroL 

The coodibon when doe to famiDe affects 
naturally both sexes and all ages. The dlagoosb 
b generally made by \-ny When the daeaie 
has p io grt ised for a long time befcoe fracture 
bowing of the femora ana pdvic deformity may 
be physicalJy observable. The roentgenogram of 
the fractured and other bocea reveob oileopoio- 
fis. Hie degree of bone porosity \'anea witii the 
fts« or e e i CTty of the dbenie. The bones are 
)«( 4 ^ng in caldum and the blood content of cal 
aum may be aa low as 5 to 6 mHUgiams (MUb 
and Fen^ Bending of the long bones b often 
noted. It b due to wdght bearing and bowstring 
muscle action. 

The prognosis b favorable although onkm may 
be debyed If metaboUc needs are not appredatea 


and refracture may occur for the satrHi reason. la 
addIticQ to fanmoblUnrioo, treatment iboold be 
directed to the causative factor In the case cf 
famine otteoaaladn, a anrma? diet thmkl fm- 
medately be given- It should be rdaferetd ky 
articles that can quickly up the deSekst 
booe regeneration. Food products rich h tib- 
mlns C and D ihonld be gtren. Thw coiit cf 
milk, codlner olL egg >‘olk, orange and ksuB 
luke, apples, and winaw. 

Admmbtratlon of parathyroid (Colhn) may be 
given a trial. New catefum, eaaDy amorhabk, 
must be supplied by dieL Codhro’ dl, vsateroi, 
crgostcrol nltiavk^ rays, or sunshine, lid b 
better c^cium absorption and depoaitloo. lube 
tating or p r eg na nt womgi It may be advbabb to 
tennmate beta tioQ or pregnancy and hiime£atdy 
institete the caldum-iuCTeasing treatment cut 
lined. The fetus in ottromidtd* taffea wUi the 
mother Osteoporosis and a tnxamt 

of caldnm in the Hood and trmVglr^l enrd are 
generally found. Maxwefl, without termini ric| 
pregnancy has bem abls to treat an cipci . 'taBt 
mother one her during natalko and nenns^ 
delivtr her of a nonnal child. He use* dJef, cod- 
Urer oQ, aitd irradiated ogosteroL 

due to stamtkai or uDdafeedleg 
been rqjorted by Simon, Steiner Hahn sad by 

JiaMO (Fig 18) Rickett b obserptd aOt 
often In InfanU, but it may perabt to uklamct. 
It b doe to the lack o/vitandnD Negro (ifldiei 
are probably most often affected. It fa a bj^ 
vitaffilnods due to a poor diet on the ^ 
mother or an im pr oper baby fonnula. In fausnb 
the fontanellea d^y in dosing A rtcMtic mm? 
Is often present- The cpiphyM and Joiab 
lai^ Curving of the long booes lesclts. iV 

bones are defclent la calciam and pbojpbofisw 

often contain an abDoimal pre^otionatB 
of magnesium and sulphur The bcoes 
twrwD w they are soft. Fractures are imto 
tboso in osteoffmesb Imperfects TV VW 
reveals, however, cur^ epipiiysb m ad^tkn « 

bone porosity Multfple fractures and rec^ 

fractures occur when the cooditkn a 

nlmd or vigorously treated 

under proper treatment Exce^re calha a 

treatiwnt consbts 0/ 
doo and attention to diet aod 
menu. If the bahy b still nursin* it rfwow w 
taken from the brwut and placed 
fonnula. Omn« Juice, - 

vlosteroi, etcTihonld be added SciBo*^ 
demonstrated that ariUmfDosa retards the 


peepff 
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mation of callus. WTien a\TiIlable Bunahinc and 
ultiaMolct irradiation arc cxlrcmelj beneficial 
Scurvy ma> attend the condition as it did a recent 
one of our own 

Scirrbulus Scur\'> ma\ occur at any age and In 
either sex. It is a hypovitaminosis and occurs 
when the diet i* lacking m vitamin C Imperfect 
osteogenesis results. Wasting dlarrhcea, mocosal 
hemorrhages, penosteal proUferation and osteo- 
porosis ore manifestations of the condition 

WhQc it may occur among sailors hunter*, and 
explorers who c-tist largelj upon canned or dried 
foods pathological fractures occur most often in 
infants and the >*oung The skull nbs, coslo- 
chondml junctions and long bones are mainly 
affected the disease Fractures occur, as a 
rule in the thigh, leg and upper extremitj The 
diagnosis is made phj'sicall} and by the V ray 
In the latter subpenoateal hjemorrfaagci with 
proUferation or penosteal elevation Is generallj 
ohsen’cd At treatment Is conUnued thepofosit> 
of bone decreases and new layers of periosteum 
are noted 

The prognosis is very good Treatment other 
than proper ipUnting consists of 8ufjpl>mg vita 
min C which is found in oranges, lemons, apples 
and bananas. As the majont) of fractures occur 
in infants or the v’ery young practicallj speaking 
the treatment concsts of the adminlstratioD of 
orange juice in adequate quantities. 

ildabolu dtUurbcnct: — Diabda Pathological 
fractures occur among diabetic patients very 
rarely It is questionable whether the fracture is n 
result of the metabobc disease or to associated 
disuse and atrophy 

ifftaholic atsJurbarKes — hypcrparaikyfVtJiTfn^ 
Hyperplasia and also adenomatous changes of the 
rauathyroid glands cause generalieed osteoporosis. 
Pathological fractures may rwult 
Compere has recently analyzed is cases of 
hyperparathyroidism md tiding one of hb own, 
Fn-e (4a per cent) of these developed fractures. 
Three (33M per cent) had had multiple fractures 
when reported A recent personal case has had 
multiple fractures (Fig 19) On three occasions 
a peralhyroHl adenoma was removed and the 
result was pronounced improvement each time a* 
regards hedth and hypercalcaemia. It is interest 
ing to note that this patient has had many dozens 
of fractures and has lost exactly 3 feet In stature. 
Fifty eight per cent of Compere s collected cases 
were fei^ea. The average age was 37 years, the 
youngest being 7 and 14 years old and the ddest 
Sj) years of age. The majonty of them had been 
dia^osed as osteitis Ubroaa. Eight of Comperes 
collected cases had an adenoma of the parathy 
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roid gland Another was not operated upon but 
had bflatcml palpable tumors (Duken s Case 2) 
The ca-ies of Bo>d MUgram and Stearns had 
cystic adenomata. Wilder s cases had undergone 
malignant degeneratioiL The personal case 
proved to have a c>sllc adenoma of a parathj 
rold The blood calaum Is Increased and chemical 
studies of the unne and fctces show an excessive 
output of caldum In addition to extreme gen 
craltzed osteoporosis h^potonlatj of musdesand 
c>'stlc degeneration of bones occur Deformities 
arc common 

The prognosis in the past has been hopeless 
but recent operative interference has results in 
marked improvemcnL Without operation (para 
thjToldcctomj) the fractures unite slowlj and 
tend to recur 

In addition to immobilization and extirpation 
of the diseased parathyroid glands, the treatment 
should be directed toward better caldum deposi 
tion. Before operation and after operation the 
absorption of caldum and phosphorus maj be 
roatemll) benefited by the administration of 
irradiated ergoslcrol or codJlvtr on hdiotherapy, 
and diet Future study and literature regarding 
this bjtertsUng subject will eventuaJIv danfv 
the situation 

FragSUy due te keredxicry dueou Osteotcnais 
tmperfeda (Hg to) Osteogenesis Imperfkta is 
claimed to be an inherited diathesis of Iwne fragH 
ity as many as 9 individuals being tffectwi In four 
generations. Multiple fractures occur more often 
in early life, almost eiclusivel) before the thulieih 
year 


Its cUologj Is little known and its terms are 
many The various names confusing iKk condi 
tion are idiopathic osteopsalhjTosu, fnigilitas 
ossium, idiopathic fragilitas ossium, bntUc 
bones with blue sdera bntUe bones, congenital 
rickets, juvenile osteomalacia, osteogenesis im 
perfecla congenita, ostco^esis imperfecta re 
tarda, osteogenesis Imperfecta, hereditary mes- 
enchymic bipoplosia. 

Patients suffering with this disease frequently 
havT fractures from trivoal traumata or muscular 
action. Cases are on record where fractures have 
occurred in ulero end during passage through the 
birth canal The latter should be remembered be 
cause of the medicolegal aspects. Usually 
thouA multiple fractures take place after blrtiu 
The \ ray reveals (except In the postadolescent 
a«) extreme bone porosity and frequently many 
pmotographs have to be taken to secure a fair 
roentgenogram of the pathology These patients 
frequently have blue sdcnc The long ^nes of 
the extremities and the ribs are mainly affected 
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In tbo pce-ftdolescent suje tbe Iracture lines 
have a peculiar appearance and they teem to 
retolt from a cnimjjing or bending action, with 
frequently an attempt to telescope on one torface. 
TTiis peculiarity fa probably due to the fact that 
the bone fa to decalcified as to be actually tof 
tened. The bowstring action of the powerfol 
flexor and ertoisor muscles or torsLoo fa then 
sufficient to crumple the softened bones. Despite 
tbe low calaum content of the bone, fractures heal 
qiiickl\ and with abundant calloL The blood cal* 
aum and phosphcna are osttally normal or above 
normal as in hypeiparathjToidism. 

The immediate prognoM fa good but reanrent 
fractures and premature death often resolL 

We ha\-e had occaskn to observe or treat some 
8 cases of this condition. In one instance multi- 
ple fractures occurred In twins it months old. In 
one family under observation the condition has 
been present for fotrr generations — a later report 
wiU follow 

Otieosdeniu teftaaluaJt. Osteosderoais gen- 
eralisata has bcra descrfbed by several wrttas. 
In this condition all tlv booes seem to be ab- 
nomully bard or sderobc. It ri spoken of as 
maibla bones. The bones are o%Wcaldfied Qn 
comparison to osteogenesis imp erfecta) and are 
entity lackjog in eiastiaty IV fructiire Uoe fa 
often very straight (trias\'erte) or stepUke tod 
resembles tbe breaking of limestone or marblo. 
This condition occun most often In tbe young 
Tbe edolo^ n not known but it has been con- 
sidered to oe tbe result of a hypervitaminona. 
The ray picttire is pathoguomanlc, as the 
bones are rmealed to be extremely opaque. 

The fmnii-flftff prognosis fa go^ No dUlciil* 
ties are encounter^ as a rule regarding union, 
though it may be slightly delayed Tbe uldmate 
prognosis fa guarded beattse recurrences are tbo 
rule. Tbe tendency to fracture nsoally dlsappeaia 
after tbe age of 30 years (Babcock) Meniu has 
recently reported a 

GcmJkt^s j^CTrtrtrofv In ^jlenoaiegaly doe 
to Gaucher's disease (at least) rarefactko od bone 
takes place. Pmcti^y all <~n«»w which have 
recently been subjected to "'w ray eiammiticios 
have shown bone changes. Tbe osteoporosis may 
be so great as to result in pathological fracture. 
The lower ends of tbe femur to be ofteoest 
Involved. 

Wdt a al have recently reported 6 cases of this 
dfacase, 50 per cent of whiffi developed petbo- 
logical fractures. The patients co^lain ot pains 
in the booet, tUffness, and limp. Tne loog booes 
of the lower and upper extremity are chiefly 
affected. In addition to the ipleiwcoegily the 
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symptoms nay pstaccnyelit tf and be 

operated opca fcr the same u was the experioM 
of iloacbcowiu. The diagnosis fa insdc by tbe 
blo^ findiiM^ lacysy punctort ind \-ray ° 
amlnaUoo (^ si) . 

The prognosis fa not cced. Spikncctomy b» 
aided a number of cases m rdie\'Uig the 
bcmoiThagic dlathcifa, and burdenscane 
of organ, but It ifuisini to be determined ou* 
carallTe the procedure fa. , , , ^ 

FrariJiSy du4 U cAtmUcI imiaSion in 
The aWptkn of certain chemicals In to W 

mnylead tobooydepcaitsof tbemetalandt^ 
to necrosis. So called "fiagllitas .^ttnis^ 

match dippers has been reported bf 
According to him, tbe boict of ^ 
tain an excess of pbosphooc acid which 
with the pre-cifatog leutial pboaphate to f<vg^ 
alkhtly add salt and thereby cai» cice*'^ 
brtttlcnetf of the bones, be., „ 

Pearl worketi’ dfaeaae fa (l 5 a ^ “ 

ostotfa from cbemkal i^tatloo. T^«^ 
that anenlc and pyrogaDte “dd prodntt «i 
owifying pericateltfa. Patbologtcal 
to the destnictloo of bone by 
been recorded by Martland •» 

tallied was of the upper fe mtir to s^ 
painted watch dials with luminescent 

treotment conifatt cd 
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generally good as to union, but poor os to com 
pbcation 

analysis of iraoN l\ pathological fractdres 
Non union of \Tirious grades to eices5i\T unkm 
ma> occur in dilTercnt t>7Jes of pathological froc 
ture or In the same disease 

TTie \U 5 t majont> of pathological fracture* 
unite. Table 1 \ shows that union maj occur in 
89 per cent of the dilTcrent diseases and ao per 
cent ma> ha\-c eicessn’C callus production 
Dela>‘ed union (but union ne\*crtheless) ma^ 
take place In 70 per cent In onl\ 16 per cent is 
non union the rule, though Bloodgood is aware of 
Its occurrence in sarcoma hj’pemephroma and 
endothelioma Ten per cent of thu latter group 
are placed in the bttle known class as InsufTiaent 
data on reported cases make this rvecessarj The 
pseudo fnulures described bj Milkman* probabI> 
should be included In the abo\*e. 

SUiUtAR\ 

In fractures through benign tumors union is the 
rule. In cj-ats the fracture episode usuall) result* 
m a cure of the c^'stlc condition 
In malignant tumors union often occurs 
Hawlej states that m carcinoma union a the 
rule, llloodgood states that in metastatic cord 
noma union rarely takes place In Pancoast's 
expcnence 40 per cent of patholomcal fracture* 
due to cardnoma unite — with or without irradia 

UinL>)u.LA. rwttk) (n£tirc An J R«n(«tDoi 


lion In sarcoma Bloodgood states that union is 
almost unheard of 3 doubtful cases in his rqwrl 
of 33 examples. There has been union in a single 
case of endothelioma Pancoasl also PfahJer, 
report no union in their experiences The pa 
timts usual!) die in bed of tneir mclnstases the 
fracture bdnglnadental Union is known to ha\T 
occurred in malignant m\*eloma cases 

Primary bone tumors ha\‘c an inddcncc of frnc 
lure in 33 7 per cent of cases (Colc> and Sharp) 
In acute and subacute inflammatori condition 
uruon is the general end result, if the infection has 
carl) and adequate surgical treatmenL In neg 
Icctcd ca.*cs cspcciall) in adults non union may 
occur 

In chronic inflammator) conditions union Is the 
rule with eicessivT callus formation 

In fractures occurring In general disease, union 
i5dcb\ed or absent depending upon the course of 
the general disease In nekets, osteomalacia and 
•cun'), proper treatment results in union — osteo- 
malacaa frcquenlK heals with excessii'e provi 
sional callus 

Eight) nine per cent of causatl't conditions 
are known to ha\t union occur, in most of which 
union 1* the rule 

I Uke Uibepportulty to (hank Dr H K Pu>rDUtu>d 
hb DqBrtiDent at the Uairmlty of Praaryfvwala Ho*- 
plul tiwi *j»o Dr DurvDJe HoJtMt twi bU Deraftraenl at 
tbe rblUddphia Ceaoal liospitai for the dau furnished 
by them in tb* preparaUea of tbb artide. I with also tn 
thaak Dr Eastne Peodmrms who baa *0 klrrily writleo 
tbe \ r*> dootptlofts io tbe Jestuds, 
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FK^CTURES OF THE PEUIS 

\ SmntAJt\ or Tizatvent ooj RusTL-n Attxixed in One Hundred ant) Eichtt Fm Cim 
LLO\T) \OL.WD MJX, r ^.C5 FAiRnnA 

CRW Smtwm, Tcnaa** Oal. Ina nJ l4.&n< C»^nj 

H E.\RLE COVWTXT.. iLD FJ\ CS, FianiiD Uas^ 

T ■|*,ij m I n»^hii 


T hree %Taii ago Wt reported before the 
Soigical Section of lie Amcrkao ^ledkal 
\i5oaauon a lerie* of us fracture* of the 
IjelvTi, ihcje ca*e3 hi\-ing be« treated by n* 
during tbe period from Januan i 1910 to JqI> 


j^jS. 

We DOW present for tout consideraikia ibi* 
sene* togetber wjtbaaadditlooal 6ocaseseDCP(m 
tered and treated between Joh 1 1918 and Jal> 
I 1931 this coQSDtuUng a total of 185 consecu- 
tne cases treated in an 1 1 j'car period. 

TABLE X — AN^TOmCAl DtSTRCBUTlOW 

US a«tii 

Ma cf Ena tf it 

S apenor ranms of pctu 14 

bJcoor nsm ^ pebti oj t; 

bascnornmui of 4 t 

la/encr mnot cf aclmim ti 

AceubaJam 19 iS 

SrpanuoB of frspb/^ rt 

DcsHite BOO iBtc trpantioe 1 

Bihteal pet ic {nctBies 5 

Fnctare of uenm wuh tseodated tnctom of 
pirfrt* 19 

Fndsn oi hw'har Qt^rt wob atwdsled fne 
mm of peirit it 

ItoUied fncture* of tbe ts b ei o dti of i 

Dooble rertkal fnctore of pehii iMelaaicoe) 4 

It will be *e<n troni TaUe I that I'crv few of the 
fractures m iha lene* of cases were i&igje. 

The ages of patients ranged from 2 to 81 >'eaia, 
with a general average of 36 j-eara. Tbe average 
ftaj m the hospital was 53 di\x There woe 141 
male puUents and 44 females. In to cases 
fractuiet were the result of rodusUm acodenta 
and 56 of oi-fllan acodenU. Of the latter 75 per 
cent were the result of aolomobfle and atotorcj^ 
acodents. It ts Interesting to note that fractures 
of tbe pelvis far wococn durmg the first three iNai* 
coi cred bj this sene*, that is, from 19*0 to 1013 
constituted ool) 10 p>er cent of tbe total dr'ulan 
acodents and that since 1023 fracture* of the pd- 
vu in sromen amount to almost 50 per cent of tbe 
total cWlian case*. Oirr 70 per cent of these 
fractures of the peh-is fcn women srere receh-cd in 
automobile aemomts, and as far as we are able to 
Judge, iQcb fr act u re* were caused by trauma of 
definitely lets severity than that prodneing neb 
fractures in men. 


It is bnpoasible to tfivide the seventr of the 
cases in tbu series with rrgard to tune lot. Ho* 
ever m reviewing the chtLian and mdastml lai- 
dent* we feel that, while the serentv cf mjmr n 
each t\'pe of was about equal, the orim 
as a class were worse tbm the mdostiul 
accidents. Scventy-fi\-e of tbe civil tans returned 
to their fonaerdutv and tbe remainder are earn- 
ing a UxeShood at some gainful occu p ation. Tbe 
number of da^a lost from srerk ai-oaged 140, the 
IndiistTial acodents losing an aiengc of 134 day*, 
and the aidhan aeddent* rttnmiis^ to work m sa 
av-tiagcof i3odavs this difference m lost rime at 
attrOratc largelv to the proosioos cf the Coen- 
pensatxm Law 

Siity-four cf the industrlil acodefiti were o*^ 
pheated with ether fractnm or severe bJbi^ 
the aoft strocture*. Tbe tmcooifiiiaied a« ird 
24 ci the complicated returned to foil dntv 
sHthout any permanent daaHUrs while the 
ronjining case* KM dlsabQi^ rangiog fran i5 
per cent to total disaMBty In no case was tie 
pHvic fracture the onh cause of daaHhtv ts there 
were severe associated mjuries m everr instance- 
HoweNTT most cf the (E»bled patient* art earn- 
ujg a Ihtlihood todar at scene lighter cccopil^ 

Complkatko* In these c**e*, hated in their 
order cf fr eq u ency were a* foDoas bkwd 
unne cxtnpentooeal bsemitomata ptupeV 
toneal niptui e of the blaiider rupture cf 
urethra intrapoitoneal rupture of the budig 
laceration of the penneum cootusioo aro rufCcff 
of the kidney' ui}ary to tbe rectum 
the femur dittlocirion cf the hip 
spsoe macell a nrops fracture*. In 3 <» the J _ 

185 ca*e» Wood was found tn the u^ «t^ 

a6 patients had tustained rupiture of the buroff 
8 Intrapentoneal and i3 oiUiperiloneal. tw' 
paticnU had either *e\-ere Uceralion or com<W 
ifivtfiOQ of the deep urethra. In 5* 

*c%Tte case* the apparent tendenev to tbe 

doD of renal and \-eiicaI calculi wa* very 
dutfa^ the convalescent poiod. , 

There wa* a total of 30 death* 
m tbe i8s case*- ^Ttieteen W 
wiOJn 34 hour* forioaing a d pris ri ^^l i ,.i. nW 

had aevere a-ociated inpnie* whkh arrt retedrt 
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Sutpcfttkm arKl traction Appllrd In cue of fracture of tbe pefvhi. 


oa ncccssanl) fatal, and the most of them were 
pmctKStll) moribund on admission to hospital 
TTrt remaming r I patients died os follows 3 with 
m 48 hours 3 within p hour* a within 3 da\'» 

I wiUun 4 day* 1 withm 3a da)-*, i within 4 
months. The causes of these deaths \iried as fol 
lows shock pneumonia, rupture of intestines 
Intia abdominal httmorrhage, pulmonar> era 
bolisra intrnpelvic and Intra-abdomlnal hicmor 
rhage rupture of rectum rupture of the bladder 
and urethra multiple fractures of the pieUd* and 
spine and general septJcicmIa. 

Siru» the publfcatfon of the pre\*ious series we 
have had a number of inquiries from obstetricians 
as to the effect on normal delivxry of various free 
turcs of the pelvis. It so happens that m our 
series we have observed very few pregnancies sub- 
aequent to injury In one case it was ne ce ssary to 
perform a aesareon section because of impair 
meat of the pdvic outlet- Therapeutic aborton 
was perfonned on two patlenta one of whom be- 
came pregnant 2*^ months and one 33^ months 
after mjury One patient whwn we regarded as 
having only fair results has borne two children 
sincemjury The first ddivxry which occ a rred 
about 2 years after injury was of the breech type 
the second delivery i }4 years later, was eccom- 
pliihed by version and extraction. The padent 
stood both deliveries in a most excellent way We 
believe that if pregnancy occurs within c months 
following a severe fracture of the pelvis them 
peutic abortion is indicated- Pregnandes occur 
ring at later dates should be handled as indicated 


b> the condition of the pelvic nog In certain 
cases caaarcan section will be indicated in raan> 
others we feci that nomal deliveiy can be ac 
compilshed 

On)> about 55 per cent of the total senes of pa 
dents bad what we regard as good anatomical 
position when dochnrged, but we are sure from 
our ol»cr\'adon, that excellent funclioDal results 
are frequent in cases In which good anatomfcal 
position is b> no means secured Open reduction 
for correction of displacement of bony fragments 
was done in onl> 2 cases, and then onl} to rclic\x 
pressure of the displaced fragment on the rectum 
and bloddcr It is our opinion that what appears 
to be a poor position 01 the fragment* is by no 
means a constant cause for per&tent pam and 
dlsabilit) We ha\T frequently observed that in 
cases In which there was marked displacement of 
fragments there was less pab and less disability 
than in others In which excellent pontlorx wa* se- 
cured. This at times Is difficult to explain. 

We are still of the opinion that a ftondardiied 
method of treatment by use of the overhead pel 
VIC suspension frame rrith traction on the lower 
eitremitie* presented in our previous paper, will 
yield cxallent results In a higher proportion of 
cases than any other metlmd 

On admission to hospital complete X ray ex 
amlnatlon is made of every patient, and in cases 
of aevxre shock this is done by the use of a port 
able machine at the bedside. Careful and pains- 
taking physical examination is then made to deter 
mine as qukkly as possible the extent of soft part 
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injurin. If gnm blood b reported In llie unuc ol the patient, but not cnoo^h to ndr tk 

an immediate attempt n made to determine the paticat comnlctd} from the bed WejtitJ med 
aoorce whether from urethr* bladder or kkiiic> for leg tiactfco N-an from 4 to 8 pound*, dq^al- 
Thb, of coone caJb for coniidcrable judgment log 00 the aiie of the patient ana the type of tk 
and It not alwaya easy aa great barm may be done fncUire. Caaea In wluch there b Im-oh-onent d 
bv mjudidoua Inatnimentatlofu the pcatenor ring or tacn>fliac diilocadoo retpirt 

If IntrapentoDcal ruptort of the bladder oc nxwe weight It ma> be Decea aa ry to apply non 
other intra-abdominal voceral leaion la auapccted weight on one aide than the other depenamg co 
bpoiotomy fa performed as aoon ai the cooditkai the prea ence of crverrldrag 
of the patient will allow If eitraperitoneal mp- Leg traction fa uaed m all t\’pea of fnetme c< 
ture ot the bladder b so^iected great care b the peh-a except in thoK ihcrimig an bofaled 
taken m operating to prevent entrance Into the fracture of the anteriof-euperior or anterior-in- 
pentoDcal caWly If the leak)D a m a poallloQ to fenor apfaes of the crext of the Qjom. la thcK 
allow of suture, immcdbte cloture b dme U not, caaea only the hammock tuspensun b used, tap- 
verv careful drainage both b) Inrbmn and b> planented by flexioo of the knees obtained by tie 
catheter b praetk^ In cases ihowing groai oae of pHlowa. Flexloa in theae cases ihouM be 
lesion of the posterior urethra Immediate pertneal about a » to 30 degree angle at the hips, 
urethrotomy b performed and whenever pottible A spreader b used m certain cases to prcreit 
tbe urethral leslm ta sutured. Drainage should be too great a lateral preature. Lateral presHne of 
practiced in every case of groaa Injury to the blad- the hammock may at bmes cause an oTcriafffai 
der with ntra\'uatIon, but we are definitely of at the poinli of fracture unlcsa it b offict iy tie 
the opmion that hgmatomau without urinary IntelligTOt use of the ipTtader The ilc^ d 
ertraN-aalkm should not be drained unlcsa sec lateral preature can ea^y be governed 
ondary infectioo should occur It b unnecesmry mbinf or lowering of the wood ipreader T* 
to »t\ that the treatment of these \'eiicel and tpreader should be the oset width of the^ 
urethral injunet should include careful obterva dividual 1 pelvis, within the canvai sling The 
ikm for weeks or months after the original laiory oaa of the spreader should be routbe tnatiDat 
Foilowlng careful examination beatment except in In which a separaticn cf th e 
of complicatioca, the patient is placed in bed and phjab b present. In such cases a high ri 
treatment of the fracture begun with an oNeshead lateral presaurt b necea sa ry and b 
pel\ic au^wnslon frame sospenslon bemg ob- the use of the hamm ock 'rithoot the 
tamed bv a can%-ea sling or hsmrrw^ whioi ex Themrthod of trenUnentdesertbedgivesanip 
teneb from the upper third of the thighs to the degree of ease and comfort to the patknt |r«tl7 
lower dorsal region. Thb hammock teta na an almpUfies nurriog care, prevents a certam 
imroobilixing factor becauae of the lateral com- of moscular atro^N allows for Improvttldrcttn- 
presdoo acum on the pelvic girdle the force be lion throughout the privb, and 
mg appraxhuatch ecru^ to the body wrigbt Tlua accesa for care and drealngi when the loft P*™ 
force n condnoally in aetkio and, aa rriaxabon have been lojured. In the simple 
of the mindes takes place, there tt a constant ten cases it b rarely necoaery to i dm i n i^ an a^ 
dency for the di^iUced fragmenti to fall hito Ihetk In apphcstloo of the cryerbeto pdvic nta* 
their natural podtkm. Generally marked relief and tractioo 

of pom b noticeable wi thin the first few hours We believe that thes e fracture* 
following the appltcatloo of the peMc hammock, treated by traction and stBpenikci 

Suspension b supplemented m every case by period erf at least 41 days. At the end atw 
traction on the legs and thighs, with about 15 to the hammnrk b removed and the paoeti 
so degrees orf abdoctloo of tLe thighs at the hq*. lowed to move about in bed for anot» . 
Abdoetkm relieve* the marked spasm of ^e pelvic belt is applied immedbtw^^ ^ 
strong adductors of the thighs and peMa, pre removal of the hammock. At the ^ . . 

\-enta trbsnring of the tiugha, tends to pull the *e\Tnth or dghth week the pa^t b adoww ^ 
fragments badt mto place and pro'enta the of bed and begins weight bearing wiin 
limited abdnctkm that b so commonly observed cnitcfae*. , , t. 

followiiig thoe injuries. Gradual Increase of weight bearing »» 

The anxrant of weight on the hammock snspen mined by the amount of callus fciMW®.^ ^ 
ikm b regulated by the weight of the body area by N-rays and by the comfort rfJ^P® _jjjg 

which the hammnek supporta. It b our aim to wofht bearing b increased. In certun^ ^ 
use snffidait weight almost to counterbalance the formarion haa definitely been na«a*“ 
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creased vrtight bcttrinc U allowed but this meth 
od IS resorted to onl\ To carefulh selected cose*. 

As cotwalesccncc proceeds, dallN hot tub baths 
and local heat arc used Patients are kept under 
close obsenation at the orthopetln: out clinic until 
full return to dut\ is permitted I\c feel that a 
most Important point In the sccunnp of results Is 
the keeping of these patients under close obsenn 
Iron for a long picriod 

Judgment ^ould be used in forcing these men 
back to wort- In our carlj erpenence wc were 
inclined to return them to work a* earl) as possi 
ble but we frequentlj found that after a few dn\w 
at wort lhc\ were Inclined to de\*clop muscular 
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spasm of the back and thighs which necessitated 
return to bed with consequent lowering of morale 
\Vc attempt at all times to assure the patient that 
he has excellent prospects of rcco\tT\ and that 
the long pcrioil of treatment in bed Is not Iwcausc 
of the expectation of a i>ermanenl divibllns but 
to enable the fractures to lie Immoblli/ed long 
enough for union to take place 

Uc consider that dose co-opcratlon Iwlwcen 
the general surgeon and the ortnojwdlsl » ncccs- 
sar) In order to secure the l>e8l results in thc*c 
cases the general surgeon handling complicalions 
of the soft parts and the orthopedist that pari of 
the work foiling under his jurisdiction 
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FR.\NK D DICKSON it 

F rom the >*ear 1768 when Perdv'al Pott 
gR\*e to medical literature hU classical 
descnptioo of that fracture of the ankle 
whjch ftill bears his name down to the present 
da> fractures of Uus region ba\*e continue to be 
a surreal problem of ex-er increasing interest It 
IS this fact that has gi%*en me courage to con 
tribute some obsemitions on the management of 
one of these fractures the so called posterior mar 
gjnal fracture of the lower articular surface of the 
tibia- If additional incentix-c \sw needed It is 
the connetion that notwithstanding the wealth 
of literature ax-ailablc on the treatment of frnc 
lures of the ankle, the results generall) obtamed 
fall far short of what thej should be this is par 
tfcularly true of posterior marginal fractures. 
TesUmony to this Is borne bj the number of poor 
late results seen when anj considerable numbwof 



FW I PofttoiQt fnctnre ibowlng potterfar 

tod isteul dltpIactTTigot of Ihe foot 


kx-dis CiTT 

fractures of the ankle are checked up after the 
lapse of scx-trol >‘ears. Of the 15 posterior mar 
gmaUractures in this senes 5 or 33 ' ^ per cent 
were old fractures with maJposiUon and dis- 
abl]it> 

roslertor marginal fractures comprise about 
19 per cent of all fractures of the anUe joint 
according to Ashhursl and ro per cent accorting 
to Speed and other WTiten. 5 n a senes of pj 
fractures inx-oUmg the ankle joint teen In our 
clinic IS or 16 i per cent were nosterior marginal 
fracture*. The lesion (Fig 1) Is one in whum we 
hax-e a fracture of the internal malleolus with the 
fracture line extending across the postenor sur 
face of the tibia In such a wa> as to off a 
part or the whole of the posterior margin of the 
lower articular surface of the tibia and a fracture 
of the lower end of the fibula, usuaU> low down- 
Tbe defonmt> which results is a lateral displace 
roent of the foot and a posterior dislocation of the 
onkje. Such an mjurj Is in rcaUt> a bimalleolar 
fracture corapheated bj the splitting off of the 
posterior part of the lower articular surface of 
the tibia- It should be mentioned that a posterior 
marginal fracture ma> occm- without displace- 
ment of the ankle CFlg 3) 

The susplaon that a bimalleolar fracture Is 
complicated by a postenor marginal fracture 
should be aroused by two signs whi^ Cotton hw 
emphasked (i) prominence of tbe anterior 
margin of the tibia which, however is less as a 
rule than In complete dislocation of the ankle, 
(a) the marked instablUty of the ankle and con 
uent tendency for deformitj to recur after 
uction- A properly made roentgenogram 
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ihcnld dear np uy doobt as to the character of 
the Injury and kad to properly planned treat 
meat Apparently however. In a auipriilng num 
her of cases althon^ the blnalleolar fractoro b 
recogrrbed and the deformity corrected, the poate 
rior marginal fracture b owlooited or the Ira- 
portance of c omp ktely reducing the poaterior 
daplacrtoent of tne anlde and acctuately restor 
ing the con to nr of the lower articular ittrface of 
the tibia b not appreciated. If thb b not done 
after the fractme bntb limitatioQ of ankle flexion 
and extentioQ remalna, a painful ankle lesolta 
whkh very definitely Interfeiea with function awH 
a permanent (fisabfb^ b estahlbbed. ;i^ thb 
fracture u In all ankle fractures accurate re 
docUoQ b csaoitial to a satiafactOTy functioDal 
result dlnlcaJ erldcnce all points toward the 
coodnsioo that ghm a good anatomical ledrcdoo 
tla fanctkmal result fa rarely unsatisfactory 


TatATiasfT 

We have separated the cases of poster w aar 
ginal fracture seen in our dink bto thr ee 

I Fractures seen Immediately followun or 
within a few hours of the injury 

1 Fractures teen after a lapse of •e\'OSi oivi 
up to ae^‘e^al weeks without r^octlon- 

3 Fractures seen after several mootla Of jtsft 

with malpoaitkm 

The fractures seen shortly after the 
of the injury will as a rule, present w 
difl&cnltv b redoctho H a correct dugooM^ 

been made CFlg 3) t^ gcoa^ « ^ 

anjotbesia, the knee should be flexed, to jtJai 
the tendo achlllts. and the pcsterlcr psrt « J* 
foot atroogb' adducted and bverw ^ ^ 
■nUff in moderate eqnbua. Since 
and the marginal fragment are 
fibubaod b fracture of the ankle di*pl*^ 
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ImpooiUe to inHamce Um postkm ol the db- 
pliced tiblal fragment ftod galntitn the antmor 
pocitiOQ of the foot- The difficulty in redoong the 
fragment b probably due to organlzio^ prot^u* 
fitlmg op of the ipace between tbe tlbca and the 
fragment and to adhexuni whkfa have formed 
between tbe dupUced fragment or fragmenta and 
the mrounding toft parta. In these ofdo^ cases, 
if satgfactor^ redoedon cannot be secured by 
manipulation, reduclioo by operation must he 
resorted to of tome form of non-operatii-e manage 
mcit emploved which will succeKfuHy overcome 
tbe disp la cement W e ha\ei operated upon •e^•eTal 
cases in our dlnlc m some we h3\'e dmpfy re- 
duced the postenoT dhplicemoit and put the 
marginal fragment in relatlao with the tibia. In 
othm m which the fragment was large aod the 
ankic seemed onftable following reductiotL we 
hai-e held the fragment In place ^th a beef bone 
screw (Fig s) Ttte results been satufactory 
if Dot perfect in all cases operated upon. 

We ba\'e also used a non-operutlvc t>'pe of 
treatment m these retirtant cases whkh, allhoogh 
Dot sufficiently tested to allasr poalthr eooa^ 
skrm to be drawn \'et seenui sroithwhUe deaafb- 
ing In this non-operatlre procedure the leg b 
encased m a plaater cast from above the knee to 
the ends of the toes, the cast bemg hem\'{]} padded 
about the lower end of tbe tibia. The front of the 
cast a then rementd from tbe ends of the toes to 
tbe iei'd of the lower end of the tibia onlr a 
postenor shell being lefL A Klrschner wire ts inen 
poned through tbe astragalos and, twing an m-er 
Dead pniUey direct traction b made upinird or in 
realltv foiVard, on tbe foot (Fig 6) Counter 
tractiem b supplied b> tbe p c es e D ce of the cast 
against the lower cod of the tibia. Such traction 
is allowed to remain 3 weeks. In 3 cases in which 
thb method has bea used it was found quite 
efficient (Fig 7) It would seem thit thb method 
might be appf^ble in fresh fractures hi which 
there Is a tCDdency toward cU^tlacaneot after 
reduclioo as shown In tbe roentgeoofpam. In 
describing tbb method of direct ti^tm traction. 


piacemait of the astragalos deepeniiig d 
tbe lower tibial articolir tofice remla in fan- 
pingement of the lowtt cad of tbe u ptnu 
the posterior sopenor surface of the sstrigalai, 
UmltatioD of fleiMo and extenston of tlw mtv, 
and a painful mint In dealing with this dtuatkia 
a reconstnictioo tvpe of operation b 
and the results In our experience, while ntis* 
fsdorv so far as improrement of fuactioo It ci»- 
ccj netl, still lea\-e much to be desired. Two types 
of openticin have been used In our dtnk. In cae 
case, ibnxi^ two lateral Incbkms an osteotcoiT 
of tne fibula was performed and the reiiftlni 
structures around the lotemal tod exterail msb 
IcdU were loosened until the astragalus cooid be 
dbplsctd forward. The projecting posterioc mar 
gin of the tibb was then resected until it ceaied 
to tmpfnn on the superior surface of the astng 
alas. T« result was improved functjcu to s 
satisfactory extent but still with much lEnhiGrT 
In t cases the rcsutlng stiuctures were loosowd 
up and the astragalus brought forward as in tbe 
preceding case but instead rf resecting the paste 
riot margin of the artkaiUr surface, a wedge of 
bone was itmcned comspoadmg to tbe oco* 
calloa, so far as we could estimate it, and tbe 
nor mal ecstour of the lower tibial articular sar 
face restored appraximateli Tbe results b these 
a were better than id the first case, In cor 
fyfnl-jij probably doe to the fact that a more 
no rmal recoDstructiaD of the losrer arlicoiar sar 
face of the UbCi was secured- In a certain pro- 
portion of old eaaea with extreme drfen^ 
arthrodesb of the ankle should be tbe eperati* 
of choice. and-trsiONS 

From our experience with postcri cff °mg ipsi 
fractures, we draw the following «®cMoco 
I Posterior mairmal fractures of the sntJ^ 
If not properly redoced cam the certslotv fl» 
resulting In marked disabilitv , 

a Immediate reduction of both rf* 
and postmor daplacciDent ihould be carried^ 
arid tbe res^t checked bj roentgeoogranM even- 


no cialm of originabty b made as It has prohablv few da\a for at least 10 davs. . 

been used by others m reducing thb ffispiace- 3. If adequate reduction cannot be secraco^ 

ment bot has not come to our attentioiL maiupulatkm direct skelctaJ traetko or reoucD® 

In tbe old fractures with roal union we hav-e, by operation must be resorted to. 
ev-en If poatenor dbplacement Has been largely 4 hlalpositioo In poftenor maigm*l tr»w ^ 
ci irre c tea, a filling in of the space between tlw may be Improved by some form of recoMtrot^ 
tibia and the dliplaced fragment with caDos opcratioolmt impahment of function . . 

which produces a deepening of tbe lower articular 5 If there b any question of the , 

Kiltce aJ the tiUa from before hac± (Fig 8 ) ncoraimctlaa type of operation trtnrooeso 
Tbe combination of even slight posterior d»- the ankle should be performed 
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COMPOUND rRACTURES OF THE LONG HONES 
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D uring the past 15 J'cars in this Gtnic, 
certain definite surgical pnndple* hax'c 
been routinei\ adhered to in the treatment 
of compound fractura and thu paper comprises a 
revdew of the results of 304 compound fractures of 
the long bones. These form^ part of 7,069 
fractures received bj cmplojees of the Carnegie 
Steel Companj from 1917 to 1933 and of this 
number 3,440 34 per cent were compound 
fractures, Tliji high percentage of compound 
fractures is mdicative of the severe crushing t>'pe 
of trauma causing the injurv The 304 cases re 
viewed here comprise the compound long bone 
fractures which came under our care during this 
penod 

These fractures were almost entirely austained 
by direct violence and most of them showed cx 
tensive mutflation of the soft tissues. They were 
mainlj in men cmplo>'ed in mines, steel miJls or 
raflwa>** Injured b> falls of slate crushed bv falh 
Ing piles of steel or traumatued bj coming In 
forcible contact with moving freight cars. 

The majont> of these tractures came Into the 
hands of some member of this Gbuc within 10 
hours of the time the fracture was austained 
about 5 per cent were treated in other hospitals, 
following the pnnaples outlined here and Irons- 
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ferred under our care as soon as thev had rc 
covered from their shock 

The following pnnaples arc followed on all com 
pound fractures regardless of lhar sevxntv 

1 The wound associated with a compoutHl 
fracture is looked upon as just as silmng an 
eme r gen c\ os an acute abdominal condition and 
at least tffbndcment Is carried out with as short 
a lapse of time os possible. The limb is shaved 
the skin cleansed with soap ether and alcohol 
the crushed lifeless flesh Is conservativclv excised 
and the wound flushed out with Dakin s solution 
Vosdlne gaute protects the wound margins. 

2 Ca^l tubes are put In place In the wound 
and over the wound immcdiatcl> following the 
dfbndcmeDtr the hrob is elevated and Dakin s 
solution U used to imgate the wound sufliaenUv 
often to keep it saturated Usual!} 3 drams of 
the solution Id each tube are required every a 
hours. The dressing is changed evTr> second (fa\ 

3 At the lime of operation when the \ ra\ 
plates are seen and also the wound itself with its 
associated bone Injur} a decision is reached os to 
the best and safest line of treatment to follow m 
an effort to obtain as good a reduction of the 
fracture as possible Reduction ma\ entail the 
curetting of the bone ends and approximation of 
the fragments with immediate apphcalion of a 
Sherman steel plate or screws the application of 
ikcletal traction Kirschner wires adhesive 
traction with a proper splint or simpl} support 
with molded plaster coaptation splints. %e 
treatment dedded upon is earned out at the same 
time as the d£bndcment is done. 

4 The wound Is left open It mav happen that 
to apply Internal fixation the wound mav have to 
be enJaiged and then it is permissible to dose the 
wound tor a short distance bat on} attempt at 
complete dosure is disastrous and imnecessor} In 
almost all cases the wound will have dosed before 
the bone Is sufifiaently strong to bear weight and 
the unfortunate sequence of cellulitis. o3teom>-e- 
litfa, and possibly amputabon should be suffident 
to deter one from dosing a compound fracture 
when nothmg Is gained by so doing 

5 The plate or screw if such is applied is 
removed as soon os’ union has tatfn place in the 
bone unless the wound has already healed over it 

w 


PriDtetTbeion tW Sodrty 9I Fjiilttn PSyridaaa, BttoB. Afcfl tj 
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Fif * F% 3. n*. 4. n*. }. 

Fix. t P Anteropottcrior vWw id canpomd frtctim oa id m fari o c 

Fix- 3 3 / P Liitnl rfev ot tnCtoTcd fcornr en ■ JiriMm tbowiof fnctvr 

•Jttendbf dwn to kan Jrfat. 

FV 4 Cue 3, J r SirrviiiC uttcnrwatcrW rirv el frwat 4H mwth* tfctr 
4djXU^0B 

Fix i Cue 3 J T Stortox ktqil vhw of ffgar 4K taarttia titer n i flUa to a. 


\\ e cuiiMt xtrw loo gmphatJcilly the oecenity 
for u munediAte tdeqokte d^bridemesl tod eariy 
iQxdtQtioa of Cant] Dakhi technique to these 
Toundi. The d^detDOit tbouJd conilit of n 
oKival of aB fottjgD bodies, blood dot tlcsues 
tiuckt) im pr e gT iat^ with din aod dead or dying 
moacle faflda,»kin or periosteiun the rentonj bv 
aharp duMcctioa of the wound edge tmtll a heaJthy 
Weeding luriacc it obtained, the ezploratloo 
cleaniing and free drainage ^ all ca\idea. To 
adse satnfxctorOy the mutilated tiuue in an 
eltelll^^T cnnhmg wound requires a geoeral 
ancitbetk and co^derable pebence shield be 



Flf. d- Cuej. J r Sbcwfaf ccmpwrad wwmd after 
libxrafdBX TUmch xn/u ned. 


to mahe wit of leaving the wrod 
abaofutdy dean- A dela^td dftrldenietit or coe 
done hnmedJy, may lead to Infection. 

These compound fractoies are divided fatt 

three daasea depo>diDg open the liae of the ftsnh 

Ing wound and the portion of the bone frtgtneaO 
(16, 17) Appropriilc well defined treat^t b 
begun wi thin a few minutes of the tfane c f 
bj a capable nngetm located at each 
plant The area around the wound « 
cleansed with ether and aJcohol, a Diim dre***^ 

b applied and a well fitting ipfiBt put in pbce 11 

an excellent manner and the man b then sra 
one 0 / the ceotral hospitals with o * 
lapse of lime as poirible. The man b kept to w 
hoapiial until almost complete fn«tl«^ 
turned so that be may be under our ctntrw 
guidance and r^ve the “fr™i 

•» 

of theac three dlvblooM of comp<^ 
case reports are Indoded at the 

dI\4aloc. These were the 5 bit W of ^*”5 
under our care at W cstera Pcnnsylvaiiis Haptu 

before this data was conjpQcd. limited 

A In citenii%e compound, 
fractures b whkh it b s 

fragineits latfafacto^ and h^ thm 
St^ plate, the wound b deaned and tbortwgtoy 
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excised as described and skeletal traction, tongs. 
Kirschner vrire or other forms of skin or skeletal 
traction is applied and the wound is Irrigated 
thoroughlj Tdth Dakin’s solution In this doss 
also we shall consider the fractures ^hlch though 
compound are in good position and require onl> 
the application of lateral coaptation splints after 
the diorWeraent has been done 

CvsE I J B t6 yrtn okk Injured Mirth j*! 1030, «t 
4 45 p 11 irtcn fttk of itcd btiini fell on kft knerr ku 
ilroott corapletfly tevtrlru? the kj; He wi» treated for 
■bock, i wts ipplM and the man woi aent to 

boapIUL fjcamlnatkm rrveoJed rooderate ihock, tremcn 
dou5 destruction of aoft tluiie and booe Tbe llbii and 
GbuU wer e both badly comminated. Ijf;ht bourt after 
accident woond wa^ IhorooRhly ckaorf under elhy 
lene anxitheila and frapmenU of bone were pat in 
between the ead> of the llbU. Lateral tpllnU were appUrd 
and Cure! Dakin treatment Instituted On April 17 
1Q30. it va« seen that the comminuted fra^pnenU were ao 
■mall that they wtTuid not unite to main fragments and 
they wer e rawnred- The original length of leg was pre 
aerred by insertion of Klrachner srires through os cakb 
and ap^J^ying traetkm On ilay Jj 1930, wires were 
removed from ot caida. On June r? 1930, sequestrectomy 
of tibia was done. Os August Sj 1930, entire bealtog 
toft parti bad takes place bot thm was a iM b >dh sepora 
tkxi of fragmesti of tibia. There bad bees ao much soft 
tiuoe destruetkro that it was felt that more healthy tlsvuc 
would be oeeeiary over the tibUl crest to ooui^ the 
base graft which «uld have to be put in place. Therefore 
between ^tember 30, 1930, and October >S 1930 a targe 
pedicle skin flap was trvisferred from the ri(^t leg to 
replace the thin scar over tbe Mt tiblal crest Tbe man 
was aOowed up on crutches ai>d sent borne until time for 
bone graft He returned in AprB 1931 at which time 
a tlhlmg booe graft was done with union resulting 
He bu good raotkm and fair ankle nvwloo at the 
present urue 


Case a NK G 30 yean old, Mgro iolured May 7. 
1930, at JO IS p-m. Lril leg was crushed between steel 
bams. Dakin dressing and Tboma^ splint were appllnl 
ai>d be was transferred to the hospital Examination dh 
closed a compocDd, comminuted fracture In upper third of 
left tibia and fibula estensl\-e laceration eitending over 
knee mi outer iMe of leg laceration 1 Inch In length 
oTcrlonerpartoflrg At i »a m. under strlnalanTstbe^la 
dfbridement was carried out Carrel Dakin technique was 
Instltnted arwl a Stdnmann pin was In^ertetl through the 
os calcis, and a it pound weight was attached, with leg in 
Thomas splint Junfc id wounds were almost healed u> 
chloraxme ointment sras applied Instead of Dakin solu 
tkm Fibrous oakm sras present lateral splints were 
applied and patient sras encouraged to bear srelght from 
July I to July 10, srhen be sras dischargetl Returned for 
ph3aIotberapy until September d 1030, when he sras sent 
to work. 

Caie 3- j B N ra) prloU and photnpraphsi 45 
>-cart ola ‘^lav sras injured Ma> ir ii)to, at 4 15 a m 
when steel bujm " ran mer left thigh The sround sras 
cleansed a sedalK-e givm. a splint sras applied at mUI 
atsd tbe man sras sent to liestcm Pennsyl'^l* Ilospllal 
Framlnation resraled csoslderably shocked hut emudoos 
patient TWiues of left thigh srere crushed apart over the 
losrer tsro-ihlrds of the thigh, tbe bone sras badly com 
minuted and diiplacrd. The femoral artery sras exposes! 
fortinchea. At 9 ajn. after treatnsent foe sonck patients 
thlgn sras thoroughly cleansed under spinal amratbesla, 
skelelal triclkm sras t|^lled to the losrer end of tbe femur 
a Thomas splint was put Iapb«“«l » Carrel lubes srm 
distribgted about the srouiki On ^lay temperature 
had risen to 104 degrm, 15 additional Carrel tubn srere 
lasertesi and ihrougb and ihroogh Irrigation sras esUh 
Hshesi Tempexatore dropped to 100 degrrci. Prwsure 
pads were used to press 
the fragmenu Into posl 
tloa G>^ onion sras pm* 
ent and skeletal traction 
srasremoved June 17 Ad 
beslve trtcliou was con 
tinned until July 10. The 


r\m 




Fig 7 Fig 8 Fig 9 

Fk 7 Case 6 J Z. Anteroposterior sriew of left leg 
OQ tdcniaalaci. Compound comminated fracture of tibia 
and flbsda. 

FIr a. Cjueb J Z. Anleiopoateriorvkir of li^tlef 00 
adm&iioo. Compoand, comndnoted fracture of tlMa and 


Fig. 10 Fig II 

Fk. 9. Case 6 J Z Rkht tibia and fibula. Primary 
plating done a few botui after the accidenL 

10. Caae6,J Z. Left tibia and fibula Primary 
plating doue a few hours alter the Inlaiy 

Fk XI 6 J Z. Shosring both bones of both legs, 
fimuy amicd and srith plates removed. 


fibula. 
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Flf It FI*, uj- FTt- M- fT*. 15. 

Ft( I Ca« 4, If K vWw at atmpcmo d, eommfaauttd fmtgit b/ tihh 

before redrKtioo. 

Flf ij. CtK 9, IL R. AaterofMUcrior ^kw d (rtmnd tllak uid fboV- More 
rednctko. 

Flf L 4 C 4«9 it C UtmlvWtfurprtauTphtiBf.dtm diTvefterb^ny 
Fi* Cue^iM AfltenpMcrior rkv utfT priflivy pUibf. 


Urfc nw aree «u menjecottoOr deu od Jolr it ud 
5 Unte Tbencfa fnfu eere pot ua pbct. Tn (kis wn 
estirdr hrekd br Aifnt 5 Tratooeat vu beftm 
with ilonoe Smiit 2(to wu tCKbufed on 

4i bwtnxtkxM to retom to «o^ 

immedatehr On* mrti ihorteatOf bed bm conpenMled 
by lift on «i)oe Tbcre ru 60 da^ L« raoUon ioKBre 
C4*E 4 J T ifed J7 yeer*. ttref »otbEr Atowa-m. 
on Jaamr 14, igj ■ »trd boore" ru orer Ua riitlil 
foot and W| The akio n« abavra cka.Bred vftb etber 
DaHn I codtpren wn tppOed. a Cabot apBnt waamt lo 
pJacc at the nlU hoapful. and tba mao vu aent to ncatarn 
Penujy li tole Hoapf tal ElaattnaOoa aboard a coeipoand 
bactnre of tbe rl!^t £b«k with Ucxntkn a lia:M la 
loftb ^nt abort tbe aokla Mot There vu a afanpla 
freettm d tb« fint aad aecooa etmeifociB booea. All free 
tuica vere hi good poaitki At 11 moo oa Jascauy 14 
dAddoneiit c/^tbe fu vu dona oader novocafn i per reaU 
(Jaater coeptatkro lulati wre appOrd, and tba Iff »u 
derated hi Cabot apoot On Ftbe na iy ly, tba veood vu 
cuufiletefy buled aod pfaytiotbeiapy vu beftm vltb tbe 
Mottoc aesajt nacbuie. Fcbtmiy 7 00 iortber 
aUhty frao hectored fibok vu noted but there v*a ceo- 
ildcraUc dbcoBifart from tbe fractua of tbe remetform 
booea vatH bk trtm ie vorb Jsa 7 411 

Cxac 5 IL C aged j 6 yeaia, booueeper iojored 
Srptembo I 103 t 1 a m falliof don 1 ale& 
recdrlns a cBjujaamd, rranmlrnited fnetare d left tiUa 
«rwt fibola. He vu brou^t to tbe be^tal tmioediatdy 
EumiMtkti aboved a nife piece of boot protnidhig 
freu a voand f H on tba outer knrer tbird m 

♦ n-fa X ray fihaa aboared coemnhnited fracture at Jnoc 
tkn of low and vrtriHta tUrd of left tibia aad fibola aad 
rfn-ple fr«f t M Pi» of Intersal aad utermal maJlanH. Patient 
vu f to opentlof room at 343 p m- dfbchlanaot of 
tbe vnuial affoal aoKftbola, but it vu foemd Ioh 


poulble to redsca the fractm tbrauih tbb vtcid n la 
ladsieo vu nnda mr Lha creat ef tba tlUa ThevaBw 
vu cartfaOy Uocied cf! aad ibnea ud benea kadef 
vHh aon-touch leehaique. The boaa hagiaesci vere 
deaaed vltb corette au DaUni aobtion and f amyd 
bet ve ea tbe main franieDtai tbas prooiaa the cafkal 

knfthdboac. A atrtH plate cenid oot beap^kd oatefU 

tba cofasdnilka] preaeoL Tbe open dre vo«*d vat par 
tUIy ckaed vbile tbe ranpoond vmad vaa kft vlfr 

opoi. Carrel- Dalln teeimkiw vu befUD and tbe k( *«* 

enemaed fai later*] plattre ipUsta fti October 10 b« 
vooad* ver* uiir^ beak<x Op boranbg 3 tre atnnt 
with Bmaxt mrlilni- vu flarted Ibcujfh <»iy 
onion vu peraeaL Patiert cnnld not donldex thaf^ 
On Decamber i patfenl vu valkinB t* dcoUe kf 
vUh aild of cane — good auloa aad aila to deaddet kj^ 
•lUitly Ob Dec M Bber *1 he vailed quhe vrf 1™ 
aiaUty to doniflex foot 50 per cent and ha b*d roD to* 
mDlion. lie returned I voet lanoaiy t, ~°** 

cm^dete retara of doniAerkn of foot prevnt by irteury 
and padevt watilof atearSly 

B Primary plUtni (4) tlte openi^lii 

the abln Is at lea at i 5 lochc* l£»5 ttHd tbe frti" 
menu are not bi pod tioo nji tabic for wod 

direct atUck is made opm the booc unmediitejF 
tbe enda carttled and pat Id good 

Shenaaa vanadlora atcel pdate applied the vv^ 
left open and Carrel Diim treatment ■ppwj' 
In tbw cases the s a c n i tri ntfiring the 
the booe are of inch len^ that tb^ go Into 

prtrtimal cortei only and except in rare caset 
not p> through the medullary canal and tran»* 
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Fig. i6 Hg 17 FIs iS- 

Fig 16 Cue 10 G G GsmpotrDcl Pott afnctuTt before mlactkm 
Fig 17 Cue 10 G G Auteropottenor rlew of fractnre after Ireronlbte rttluction 
and ap^katlcQ of a ^te. 

Flc 18 CaM 10, G C Lateral view o( fracture after bnmrdUtc reductiofi and 
applicatioo of plate 


the Other stde WTien It is necessai) to eflga|»e a 
loose fragment on the opposite side of the medul 
larj canal or when a transfinon screw tiooe U 
used to hold the fragmenti of a compound spiral 
fracture in place then It is quite permissible to 
send the screw through the canal Lateral molded 
plaster splints are applied in such a wa) that the 
wound maj be dressed without disturbing the 
supporting splinU. The edges oi the {^ter 
spunU about the open wound arc protected with 
oiled alL to prcN-ent the irrigating fluid from 
deitrojTng the cast- It is rare that UaLin s solu- 
tion softens a cast suffidentlj in the course of 
treatment that it Is necessar> to bufld a second 
pair of spUnls. Dakinkation is continued until the 
wound Is only a small abrasion, then chloraxene 
ointinent, zinc oxide or other mild protectiiT b 
applied until the wound is entirely healed 
Casx 6. J Z. (see rDcalgeoogrEms) tged u year*, vu 
injured Ajwil 18 1918, *t i-in-, by falUire S5 
■Blaring on a hard surface. Dreatlra were ap^ed arlth 
CaSot spUnta at mlTJ bospftal and the man wu aent Id 
tVestem Penmyivank HospllaL ETimlnitian ahowed a 
moderately shocked with cxtenalre coenpoaod 

fractures of both booes of both legs, aimpie fracture of 
both 0* cakb and dblocatloD of left ankle. On AprO iS, 
at 53» pjn-, after treatment for shock, both kgs were 
thoroughly cleaned of mutilated tissue onder ethyiene 
anesthesia and fonr sarw Shrrman plates were ipplkd 
to each tibia. The wotinda were left open and Carrel 
Dakin treatment was instituted. The dolocstkm of the 
left ankle was reduced. On June 16 191S, both plates were 
removed and the screw hoks curetted. On Angost so, 
1918 firm mikm was present and patknt was arilkliig 


with double Irg ImcLS. On March ai. >979 both legs were 
entirely beakd and patknt was dlscnaiTM to light work. 
Patknt left wort and retarded 00 Febraary a tgjo, when 
a pedkie flap was put la place o\‘er the crest of the left 
tibia. It was Later neensarr to fuse both 0* cakls astrega 
told folsta. There is still socoe pain prraesl in left o* 
calda-astneafoid ioiat 

Cue? il D aged jS >TaTa. On March n 1930 at 
7 JO ajn. patient s nghl foitana was caught betarten a 
crank arm and beam. The wound was denned splint 
appfied and be wassrnt to boapLlalimmedblely Exaim 
nathn rereskd a compound, commlsuted fracture of the 
right radius with considerable dfsplacenient a simple 
fracture of the right ulju with angulation 'Ihe wound was 
dArided at 11*35 »-ni- under ethylene anxithesla, the 
ulnar annlation straightened and the fractures of the 
radius Tuaerd in rood posilioD and held by one screw 
Anlcro^teiior paster iphata were applied and Car^ 
Dakjn treatment was isititutcd. On April sp 1930, good 
onion was hi both bones. The wound healed and Morton 
Smart treatment waa begun. Patknt aras discharged to 
D^l work 00 ilay 13 jgjo with full motion present la 
wrist and elbow 

Caie 8 P P., aged 60 years. May 17 1930 waistruck 
on the left kg by a flying piece of machioeiy as the result 
of an explosion. Two open wounds over the left tibia 
were denned, Cabot spUnt waa appUed at the miTI hos- 
pital and man sent to dly hospital. Examination showed 
compound fractures of the Idt tibia and fibula at June 
tion of the upper and mlddk thirds and at the Jimctim of 
the middle and lower thirds. Each coenpound wound 
waa about the size of a w cent piece Tte lower fracture 
of the tibia was commlnated Msn waa in modCTte 
■hock. Under ether ansstixsia, 4 hours after the aeddent, 
dfbridement of the wounds was done and a four acrew 
Sbetman plate waa applied to the upper fragmenta ■nd 
two transhzkm screwahm the lower fragmentamacellent 
posititni. Lateral plaster qdints were applied and Carrel 
Dakin technkpic ccenmenced, with kg elated in a Cabot 
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•ecflodwT pu!^ vu don- 
*■ S C. 3«nOi*^^5wdgDe 14 dan 

SSfr-tii" cp« 6 « ttd tfUbU 
*df«Baaa irva nmedto 

•»* rmmwL OoJ^ 1 . 

^tuSS^id.*,? ^rv2*“*5^ frtrtm voadn 
MorttD ^it niacUw waacoeiKS!^ OoAmrih 

? w 1-1- a*nt w wSea 


W tihb a*d fiiatia with ctBmfcta lattMi 

J* Wfhtn a kjp tatramtlaJKte 

cr&^»lttad„B*ficu Thoaboraantritaa^SdSlt 

and Rptacemeat U tk 

w« dco* nndo qioal ^ , __ < ^ ., 

Si.“S?jy^ tndCaxial?DaUa 

Cafrx^afl at- T«apmtn« oens wwt aboNCtooiWno. 
Complftt dm^Uioo nttmnad b foot Cto ItMair kl 
«yt afiioo «u pfoent ttd pku *ta icmrwL O 
*w^ 5 . «M* wu aWw entot^r kaW tk 

patlast «aa waiiln* Ha waa to k dklm it d ta 4»ji 

C (6) HIM tie cpa 

«wmd B tltt mt of a 50 cent prore cc fc* tad il 
ha* been dedded that the fractiire could be am 
aecnratdy irpiactd b> a dnect attack and »p- 
pltotkc oi a piate than by extenawo, tkn if 
brfcltinent erf the wwiod b carryd om (md® local 
aniitbetJe, Carrel Dakin technique b Inatitutiii, 
and an open redncticc done later Noeoctin, i 
per cent, b injected into the itin maijua of the 
»ouad and pmr» to be tuffitjent anettbeiic to 
aDow a thcetnuh dftirideiDent erf toch a kull 
The dattfcn ei adniitf np an infeetba 
by the Injection w the DcrvocainD neilltiliJe wkfl] 

U b done within the fint 8 houn after the injiiy 
Tbb aeremda r y plating may be dene freen 10 to 15 
day* after the tojaiv. the time beinj dedded hr 
the lempcrttnr* wnfch mart havT bea ncnsal 
lot a or j dajf, and br the condjlion of the cpra 
wound, which moat have either healed or be 
mlcroeccpicalJy dean, Tlje Hmh naat have re- 
turned (0 afrnfint Dcnsal the insh bnr 
healed, and the cedeoia and ecchjmcafi aubddedi 
The piate b not tpnDed lhroo*h the epen vooai 
but a freah Incfaioc t* made, away from the vtnad, 
the aldn marptna carefully Uoied the pUK *p- 
piled with non-tooch technJqoo and the Jkio 
cloaed o^•eT It. In other wcrdi, it b treated « » 
■tnpie fracture. In thb aerie*, 71 ct*o woe 
»ea»darlly plated and in +8 per cent, It wt* on- 
necemry to later remove tbs plate. 


Y”Sf??L_'E' ''I*^ •«= wlU. . UU h. b«l .1^ lncnnit»*uJ 

pt^ ^ fllnh 4 tk WMl^ paddoft nj 


eotatu. A ik , 

wq ^ wai I rft cpetL and the 
^*“ 3 "* y* ifl*IU(ed Lattiil pktUr to&atx were 

»w >d^d»y tM^erttara oertr nw to SS^ handled 
*“ netkwd onto the 
k* waj«ittie^h*«lad oa Aatuk td, loiL Phrabthsiunr 

k the fotm of Uartoo ftnert tratiMBt vu 
SepWabtr c$ tgu. Cod tmtei bad k tk 

tflaii. Man wu ^ren traatnimt to lyptfik DkiMBd 
ttwort/oNcFTmlwr 4,1931 *tlh the pkto tllll b pket 


eanied tnt arid cf bca» kavortd bf • 

Cancf-Dakla to t-» ^ 


fTja tmwa t «-n OOTtod Cat 

two rnpujij nf^ wtmnda. Owka to tha hd that tki* 
**» yf koi ihortialnf k tibia, i»Aa wM i**! to WkO 
PeokTl’raak Qo^uJ oa D«i»heT 1 I9*3- Eia iw* 
tk* raraaled two hkilbr lawy^nrl wwa^ * “ww 
part of left Itf TemDendtra w« ncenBl CB da y 
a dm l wto] an cfHD mfnrtion vat dooa and 4 
Svftnaa plats ns aoplWd to tUa tad ^*»tfc» » 
was irVead Caml-Daak tnatavnt vat « j v ll i * i l ** 
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cofDpound wouthI* untQ beaUns toob place Jaaunn a 
19 ?^ Patient made on UDO CQlful conralcaCTivcc except 
for a geoeral jermatitb o[ whole body due to a >cd ItUil) 
to pl<TO add which had been a»ed hi preparing bh les 
February II igjp, patient was walking ^th brace appbed 
to lef good gnii^ March 19, >929, be wax diachargn] 
with 80 degree* knee motloQ and plate *5in hi place. 

Cajte n G G aged i 3 year*, wai bjored January 30, 
1919 ^ bebg cnnlied between battery machine and o\eti 
door The rl^t thigh wax bleedmg prtrfuKljr from two 
ponctare woonda These were cleansed, packed arith 
Dakin ■ gaoze, Thomas splint applbd, and the man was 
transf erred to Western Pennsylvania Hospital. Examhia 
tioQ showed the whole thigh enubed prmetare wounds on 
antericr and porterwr part of right thigh. The dfalal 
fragment of femur was displaced badtward with iK 
bc^ o\'enidinc A Thomas soGnt with Buck s extension 
was applied aft« bimedlate dwldement of both wounds, 
under novocab 1 per cent. Cartel Dakb treatroent was 
applied b the two compound srounds. Oo Febrttary i* 
1929, temperature had been normal for t days, and as 
ebs^ redactioQ was not sstlsfactory tinder soloal 
anjnthcsla an open reduction of the femur was done 
sway from the coenpoand fracture wounds. A 6 screw 
Sherman plate was apnUed and the wound was dosed 
The leg sras put op b ^omas sptbt b 4; degrees dezkm. 
There was no postoperative temperatare rise On Fd>- 
maiy 17 1920 knee motloa was commenced by Mtlent 
elevatbf and lowering the Pierson attachment to Thoenaa 
splbt through 43 derr^ Hair line redoetkn of frag 
meats was shown by v ray 61 m. On AprB t? 1919 6m 
■ : cloeed. The 


onbet was noted and both wounds were • 


Sber n aa plate had not been pr o p er ly tempered and broke 
at the site of fractare. On Usr x 1919 patient was 
watting with caliper ^ilbt Onilsytc 1910 the broken 
plate was removed and the wound was doted tightly On 
Jolyio 1919 the patient was disdtarged to Ggfat work with 
is degrees motion b knee. 

Gut It L. T- aged tj years, sras bjured Jannary 14, 
1919 by slipping mto a He reedved a wound 00 the 
tdt btw W which was cleaned, a qiQnt was tppQed at 
the mill and the man was sent to Western Pen^Iranl* 
HospttaL Examination dbdosed a contpound. com- 
mboted fracture of the bwer third of the Idt tibia with 
a wound the size of a 10 cent piece. Tbe boocs were not 
b contact. Hie leg was {daced b Cabot sphut after a 
dfljridement was done under oovocab, i per cent, on 
admitibn. On Jamtaiy 15. 19x9 wba rwellbg bad 
subsided and tempentnre bad bra oonnal for t days, an 
open reduetbn was done at a pedst away from the wound. 
A 4 sc rew Sbennan ranadhan steel pbte was applied 
The leg was put up b Lsteral coaptauon tplbta, (bTrch 
Dakb treatment was carried out 00 the open around, 
with the leg derated b a Cabot ipOnL On March is 
19*9, he was recdvlng pbysbthenm. and 6rm nnkn 
pnraL OperatWe wound cad hfalco oy prhnaiy bten 
ooQ and original wound healed t weeks afta operation. On 
March II 19*9, be was waiting b a leg brtca. On March 
i 6 1910 be VIS dbeharged and on April x&, 1919 be 
retuinea to went 

Cus 14. B G aged rj yeari. On ApiB jo, 1931 at 
7 ajn. patient w»* mushed by a sted "buggy'* recarbr 
multipie b^zilcs to the left le^ Hb woundswere cleaned 
and a Thomas qdbt wu appUed at the mlD em ergen cy 
hospital. Tbe mm was then tra nsferr ed to the Western 
Penniyfranla HospItaL Ezambatkxi revealed a sK inch 
laceratbo on the Inner side of the idt thijh the tinues 
were crushed and tom b the left popliteti mace. The 
middle third of the left tbfa shoved a L t jsm'Kiu i ' M l wound the 
tlxe of a 15 cent piece cm the lateral smtace. The distal 



Fig ji Photograph of co mpound comminuted fracture 
of tibU, shovbg an citensirc wound partlaily closed 
SbeiniaQ plate Id i^ce Uteral nUster iplbtj applwd In 
such a way that the wound could be drciKd without re 
n»o\-lng the spHaL Carrel tubes which entered every part 
of the wound are not shown. 

fragment was di^)laced backward and there sras no con 
tact of mriacts. Kahn itnctkm 4-F At 1 1 noon 00 \prll jo, 
uodei spbal anwitbesla dxhridement of the bcrralitm 
and wound was done and the bceratloo about the knee 
waa closed. Tbe fractured bone ends srerc rrpbccd as 
accurately as possible and Carrel Datin treatment com 
menced on the open wound. On May 7 1931 another 
attempt was maoe at dosed reduction ^t cneck \ ray 
pictures showed that a rrihiricotly accurate reductiou had 
not been oblabed. On Miy 14 1931 temperature was 
Donnal for s days and an open reduction was done with 
non touch technique about laches away from the 
compound wound and the operaUve wound was dosed 
tightly over th* 4 screw plate Carrel Ditio titatment 
was cosibued to open wound and to crushed ares b 
popQteal space. Tb^ was do rise b temp era ture alter 
eeeratloo. On June 30, 193J good unkc was found with 
pbte b place The woima healed. Thiersch grafts were 
(rat b place m-tr the microscopfcaHy rtean area b the 
popGteal space On July to, 7931. active motloe with 
treatnunt by ^lorton Smart ns begun. On 

August t7 1931 the man was walking wlthoal a leg brace 
or cane and was discharged to work on October > 1931 

Case rs. \\ aged 43 ywa, was blared August 31 
1931. wben t steel beam TcH 00 hb right ler at mill 
hospital wound was deaned gauze saturated with Dakb s 
was awlied to the wound and a Cabot splbt applied. 
F.tamfnation revealed a compound OKnmbnted fracture 
of tbe lower half of the right tfbia and 6bab with frag 
ments b poor podtioa. Tbe wound was thoroughly 
cadsed and dcansed under norocab x per cent and Carrel 
Dakb technique waa begun 3 boon after bjury On 
September lo after temperature had been normal for 3 
days and ecchymotls h^ subsided an open reduction 
was done at a part away from tbe compound fracture 
wound, A 4 screw Sherman stoel plate was appB^ and 
fhe operative bdsioo was dosed. On November 5, 1931 
firm union was present Treatment was begun with the 
Morton Smart m a chin e, Tbe campound fractare wound 
healed. The man was greatly troubled with psoriaiii. On 
November *0, xo3i the man was w mTHng with a 
I« braw tppikd and 75 per cent motion sras noted b 
knee Rankle. December 19, 1931 for th# laist week 
there has been a slight serous discharge from tbe operative 
wound and ibee It was necessary to remove some 
onhoids. It was dedded also to remove the plate. This 
waa done and the screw holes were curetted. Carrel 
Dakb treatment was bstltated, and the wound sras 
enraietdy dooed, with free motion b knee and ■nWU 00 
discharge from hospital on Jannary *9 1931. 

Armamenlanum iu) To obtain good resulta In 
reducing and plating fractures, one must treat the 



536 


SURCERV oYNKa)LOQ\ AND OBSTETRICS 


•oft tioue* and bona with grat ropect other 
wise the contosed tusoes wul more rcadQy xuc 
cumb to Infection Much can be accocnplithcd by 
ha\'ing the proper equipment with wht± readfly 
and easflv to reduce these fracturei, with thie 
mlntm nm of trauma. To accompitiah thh one 
should ha\'e avaBahle Lane bone bolding forcepa 
Lambotte bone and plate-holding forceps Low 
man bone dampa booe stKls Smitb-Petenen 
forceps Berg forcepa Stllk Sherman bone drflL 
and a wide I'aneti Sherman i-anadjorn steel 
piatci and acrewv In certain instances, a Berg 
Ixvie traction clamp ts an essential hutnement, as 
with it a fracture \trv difficult to redact, b 
slipped mto place casfb arkd without trauma. A 
prepared and stable (is r^) Daklo ■ aolutloo 
is the most important single item In the whole 
armamentanum of the treatment of compoond 
fractures The solution used in the treatment of 
these cases and referred to aben-e as Dakin s 
sofutloo a a 045 to as per cent sodium hypo- 
chlorite in hjpotonic saline, this being a noo- 
toxk, non-caustic, tod ocn Initatlng solutioD 
which has a high bactencidal power In addldoo 
the solN-est prccerdes dezoanscrated by this fluid 
its ahllity to amof%'e and wash awi) neaotk 
tissue, old blood etc aids materially in cleaning 
the wound A coomterclal product by the trade 
name of 'H>Tlorite, the acthe Ingredient of 
wiuch IS sodium hipochlorite 4.05 per cent, b the 
sohitMQ used in tnu cHn(i- for the of Da 

kin I sohidocL Se\-eo puts of sterile water are 
mixed a ith one part of Hydodte to obtain the 
proper solution This b made op daity and 
dtrabon h unnecessary If the solatlon b too 
caustic it IS possible that It m^t absorb fresh 
ctlltB, forming In fractures and Clay Murray (i i) 
asserts that tnb has happened in some cases of 
compound fracture* under his care, but certainly 
in thb large loics there has been no rctardatiao 
of the forma ti on of call endue to the irrigating fluid. 

Tbe dangers of non-unkm, oilecmyeUtb, 
cdluhtb, and aepticrob hare been atresaed by 
many writers when any observatkms are made 
regarding the ad\-bablllty of cmenly reducing and 
plating ccmp»mid fractures. In tbe early da>a of 
the war the British Armj applied many ateel 
plates In treatlng.cDmpound fractures, anel it was 
later neccenry to prohibit such practice. Tbe 
reason for the untoward results leading to the 
aboUdoo of the plates was that dfbrldemeot was 
not carried out, nor was tbe Carrel-Dakia teeb- 
oique for the treatment of wounds knowiL With- 
out tbe benefits of dfbridemont or the knowledge 


of the Canel-Dakln techoigoe, rimTlir reaJu 
would baie been obtained in fhate ntr* but it 
b the cccnboutioo of these two fr o ce daj q 
that eradicates tbe great danger b c nn mrpnH 
fractures — mfectlon. hlany wnten both m the 
United States and abroad haTe based their jodg- 
mcot on the open reductiou or pbtina of com- 
poond fracturei on the results obtained during the 
early daja of the war and not oo the resold ob- 
tain^ throogh tbe application of knowledge btff 
desrlcped A Sherman wn/Sam steel phte or 
screw was applied In this series of cases when It 
was felt that such would gHe more tccurile sp- 
position of the fragments than could be secured 
in any other wa> ho hesitancy (10) wu feh fa 
anplydog a plate to the bone but rather a feeUfig 
of securit) knerwing that the chance cf the booe 
becoming displaced was reduced to a minfaTmui 
and that the more accurate the contact cf the 
fragments, the leas the chance of Doo-unfan. 
There were no instances of septksnnb, no ciia 
of frank osleomjelitls, and no deaths due to 
infectioo In thb series. Two patienU only cf tk 
ento* series died i from poeumooia 5 
following ID open reduclkm of a fractnrro tiba 
the other from shock foDowing a booe graft a 
the radius, 6 racoths after hb oripuaJ 
but r an ampulatko was oooe oa a tftm, 
platrf s weelu previonsly This was necemiy 
doe to tbe cateniice iratrtna of the soft part 
■nrf blond rcsseb, with mas«i\T dotroctfao of the 
bone, and not due to tn> infectioo- lo 
ftinlfw the amputatioo would have been dc« 
Immedbtcfy and, as ft bter proved, lia ru ue 
procedure which should have been earned^ 
r*» oJttr tim kWrerf wtd eitt easa 
wwi tm tkt mUj mma ami nUrtads rtf* t*** 


ftmditm, , , , u . 

IncidnuM 0f dmmxc o^fxln In this . 

dbebjuring ^ui was stfll present at the lUe 
fracturei or operation 4 mcoths after 
was assumed that chronic cetdtb was prt*n 
Thi, fmjuMUr comlilited ct oofr • 

.dJ tbe liiiig up npl JlT ^ 

• wqixatjtttoniy ww done wal the doeaed 
was rrmmed- , tj rm 

Thete were >i cue, at dmgk: cyeld* 1 ° f 
cue, of canpouod wl^ 

Jected to daridement oa kjt ^ 

with Dtifa I Klndoo, and 

wdktjiw Seventeen pwtient, devek^wd cn^ 
SSSTo IS 4 cue. which hnd been 

S»Sd utd C d which • plitc W htee 

month. liter Injniy to ■ ‘ tl P°' “““ ™ 
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TABLE L — CimONIC OSTEITIS IN COItTOUND 
FRACTURES 


Openly mlttctd md phted 
Primary platlnj 
^ecnndfljy pUtmg 
Combined per cent 
Opetjy rednetd 
Not plated 
Not openly reduced 
Trartion 
SpUnrinx 

Combined per cent 


C»vt CKleiih IVt «•» 

S8 9 IS 5 

7* t> 8 4 

tt 6 

35 3 Bo 

S3 to ig t 

8 g 13 13 3 

*5 7 


caisM and in 15 7 per cent of the cases treated 
by traction or fplmting These all etmtually 
healed 

Inadence oj non ttnton Non union was as- 
sumed to be present in this senes, if the fractured 
bone was not firtnlj united 6 months following the 
mjury (Table 11 ) 

In these g eases of non union only one case had 
any evidence of syphilis and as 14 per cent of these 
Injured men do ha\T a positlN-e Wossermann it is 
felt that syTihilis plav"^ no part in the foOure of 
the bones to unite. All of these non unions were 
treatri by bone grafts with subsequent union 
eicept the mnn who died of shock on the day of 
his operatiocL 

To be absolutely fair, one must point out that 
the most severely comminuted fractures could 
not be plated and this fact probably raised the 
percentage of chrome osteitis and non union m 
the unplated fractures, owing to the fact that 
these two conditions more often develop m badly 
comminuted compound fractures. 

Remold of plat&s It has been our custom to 
remove the steel plates from compound fractures 
as soon as union has occurred U lKnw*cr, the 
wound heals with the plate in place and it is not 
troubling the patient the plate is not removed- In 
this senes of 58 primary platings, the plate was 
left t3» m 7 cases (i3 per cent) In 71 cases of 
secondary platings, the plate was left in place In 
34 patients (48 per cent) In simple fractures In 
our hospital the plate is rarely removed but re 
mftinH untouched in at least 95 per cent of the 
cases. 

In a review of these hoepital records for this 15 
year period (1917-1932) certam gradual changes 
were noticed In the method of treating compound 
fractures. One of the most noticeable was fact 
that traction with moleskin adhesive has largely 
been supplanted by the surer traction of tongs 
or wires. This is especially true In compound 
fractures m which the irrigating fluid serves to 
loosen the adhesive too frequently The length of 
complete immobility has also bera greatly short 


TABLE IL — NON UNION IN COilPOUND 
FRVCTURES 


Openly reduced tod pbted 
PriMnr pUtioB 
Scconury pUtloB 
Uopbtcd fractures 
Opened 
Tnctlon 
SpGntlzis 


Nee-atln OnUMU 
C*v« rrt rT»t 


58 

71 

*S 

5a 

98 


3 

4 4 


ened and activT motion and graduated muscular 
eienasc with the Morton Smart (15) machine, 
is begun c\tn before there is \ ray e^^dencc 
of callus and whai manlpulaLion shows only a 
fibrous union to be present 

Diathermy has been dropped as a means of 
stimulating fracture union, whereas, 8 years ago 
It was felt to be essential to rapid repair 

In this icnes the open wound of the compound 
fracture was so extensive that 34 of the had 
full thickness sUn grafts put in place to dose the 
wound with the minimum of scar espedaJly when 
the scar was ctvtt the ubial crest, where the blo^ 
supply is poor and ulctrailon is prone to de\-elop 
In cxtcnsi\*ely scarred wounds ow ununiled 
bones pedide skin flaps were rouUncl\ put in 
place bdore grafting In order that the increased 
Wood supply of the surrounding tissues would 
more certainly nourish the graft 

Any attempt at a review of the literature (i, 3, 
5 7, 9) written on this subject during the past 10 
yTors would be foolish in the extrerae as a wide 
variety of men working under divers conditions 
ad\ ocatc many different methods of managemenL 
The trend b the past few years has undoubtedly 
been toward the more accurate apposition ob- 
tatoed by openly reducing these compound 
fractures when necessary This, combmed with 
the Carrd Dakin method of wound sterilization, 
not as a treatment after infection has set m but 
as a prophyians as soon as the bjury is incurred 
gives the surest and safest method of h^dllng 
compound fractures 

Dr W ONeill Sherman orgamted and super 
vised the method of treatment of almost all of 
these patients, and it is with his gracious per 
mission that I am rep or ting these cases. To 
Dr Sherman and to Dr T Huber Wagner, who 
also operated on many 01 these cases, I wish to 
ex pre ss my sincere thnnkn, 

SUMUART 

I A senes of 304 cases of compound fractures 
of the long bones of whkh 139 were openly re 
doced and plated 
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1 Tbc CtrreJ-DilIn (echakico woj laed In *11 
cajc* to ke«p the iroond d«*n *nd healthy and 
in additUD accuratdy to afnxoe the Inigmentt 
an open mlaction and plating vru done when 
oecagry 

5 The p ef coj tage ol caiei of Doa-onJon and 
chrooic oWdtii in tie unpUted frecttrre* ini* 
greater than In tie Inctain whkh had been 
plated 

4. This senes ihoirs that the accurate open 
reduction and plating cd a compound fracture In 
additkin to the use of the Carrel-Dahin method of 
wound steriUzatkiQ to the wide open wound tends 
toward rapid nntrm wlthoat in/cc^n, rather than 
toward iniectKo non-unioo septkwmia, amputa 
tion or death- 
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CONFERENCE ON TRAUMATIC SURGERY 


INDUSTRIAL MEDICINE AND TR^VUMATIC SURGERY 

FRANkLDs n ilARTTI ILD^ Cinc,\co 

tXrrCar O&cTtl, Afik mn C<iIWt« tt Su i gw M 


T he Board on Indualiial Mediane andTrnu 
maUc Soigcry bad lU gcnois dunng the 
Great War Traditions and theories were 
ruthlessly cast aside It was necessary to eiccute 
tasks expeditiously and cflidently and with the 
greatest economy of management, money, and 
man power It was adiTintageous to the go\*em 
ment to de\’elop every facility that would preser\'C 
health Hence a committee on industrial mcdldne 
was orgamred by the Medical Section of the Coun 
dl of National Defense 

In a word tha program demonstrated as nettr 
before that the employer and the employee could 
accomplish most if they worked barmomoosly 
The great leaders of Industy of labor and of m 
torance composed their differences, to the great 
benefit d all concerned This war experience was 
a prog en itor of the Board under whose auspices 
Uu o^etence is being held 
In 1923, Dr Daniel Z Dunott convinced the 
Association of Raflway Executives that railway 
employees would receive the most cfBocnt care 
in ho^tals approved by the American CoUot 
of Surgeons. Forthwith by proclamation to the 
railroads this assoaation suggested that the em- 


ploiTes of railroads so far as possible and prac 
Ucable, should be treated in appro\*ed hospitals. 

At the orgamiation meeting 01 this Board held 
dunng the Montreal Clinical Congress In 1926 an 
important first pnnaplc was recognized The 
leaders of mdustn , of labor, of the insurance and 
indemnity companies, and of compensation com 
missions must hannonizc their Interests, And It 
IS an outstanding slogan of the College that if we 
can coiw-incc the heads of these groups we will be 
insured of the full unqualified co-op^Uon of as 
fistants and associates. This pnnaplc h sympa 
thetically endorsed by your chairman Dr Besley 
The r^ work Is alrody under wa\ \\ e have 
held our conferences eaw year, and by corre 
spondence we art in touch with everyone inter 
ested m the progressrve work of this Boarf 
During the past year two medical men ha>*e se- 
cured hral hand imonnatlon from the four groups 
with whom we must deal 
Up to this time we ha\'e been a fact finding 
orgainzatiom It b our purpose to plan for the 
future. And we must all co-operate If we are to be 
of aid and if we are to solve the problems of Indus- 
trial medldne and traumatic surgery 


SUMMARY OF A SURVEY OF MEDICAL AND SURGICAL SERVICE 
IN INDUSTRY IN NORTHWTESTERN UNITED STATES 

Z. W ^TIXIAUSON M-D Chicacd 


ATAHIS report is based on a survey of 375 Indus- 
I tries of voiioos types In the central and east 
cm sections of t^ United States, the ma 
jority of which maintain a payroll of five hundred 
or more employees. Approidmately three quar 
tera of a mililon people are employed fn these 375 
Industries, 178 compemes (47 per cent) carry 
thoT own compensation insurance, 166 (44 per 
cent) are insured by indemnity companies 31 
(9 per cent) operate under the state fund or have 


rejected the compensation act and ore subject to 
the common law 

The following summary Is based on the appli- 
cation of the Minimum Standard for Industrial 
Medicine and Tranmatlc Surgery as formulated 
by the CoUcm 

I If edxcat staff Industries have evolved van 
01a plans for the care of Injuries inoured dunng 
empk^ent of the 375 industnes reported, 58 
plants engage one or more full time physicians 
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wnH mtintalD complete dispami> fadhtla 
bave port time pb>iiri*rn and opemte a fiiat aiM 
loocn foe the^care o{ inloncs aM minor IQnesa, 
while i6i haw phyridani only on dH with Imuted 
or no faoHtfea in the plant foe medical care. 

Planti which employ full time or at leaat hall 
time phyrioans rwxlve the benefiti of active 
niedictl rupervieian and a more extended medical 
aemcc, Rich ai pre-employment and periodic 
physical examtaatJopi. dlagaaci, and a aento In 
pjTventhT roedidue. The fAyndan is entnaied 
with the admin bt ration oi the depart menL 

Where the indtatiy rehea r^ton the icfvicea of a 
physician who is on call only there ts httlc or do 
ttudical Ripervisjon. The rcdiartioQ of employ 
ment thla year has chan^ the status of many 
phyooans from a part mne to a caB basis and 
unfc such conditioQS the nurse mtzst assume more 
respoosibihty in providing relief and in deddtng 
wtuch cases should be scot to the pfaysfoan for 
treat nvBL Injunei referred to a phytiefan are 
usually treated in his ofBce, so the plant operales 
foe long periods of time sdtbcmt a visit by 
physician. He b out of touch with the pcrwonel 
and bis only interest and respoosIbfUty Ilea in the 
care of the orrawemaJ patient who Is referred to 
him. Thb type of arganuatkm of the medkal 
service is too remote to be eScieot. 

8 llemb<ri]nt^iktmt^ialtu^ ThereaulrC' 
mesti for memogship on the medioU atan. u 
stated m paragnph 2 of the iDnimcna Stxthsud 
for Indu^rial MetSdna and Tramnatic Surgery 
are fulhDed by the a^jpeioted physicians in almost 
all the industries vlailed. In two plants where no 
medkal director b enraloyed, the conifition had 
arisen that non-medical practitkoera were author 
ited to treat compersatlon cases outdde the plant 
dbpensaxy 

j. ChnKulTKw^ ilany Irkustnes bave a weH 
orgnnlied and complete record lystem. It waa 
found, however in dbpenairiea of a Urge 
nnmbeT of ioduftiies which employ an indemnity 
company to car^ the compensatioQ iosmocc 
the clinlol rtcocdi coQiist only of reports of casea 
treated in the (Bspensaiy The employer b 
wholly dependent upon the carrier for the reporta 
of cases treated in tne surgeon s o&ce or hos^tal 
TTiese records may be Deeded for reference in yean 
to come pfffasp* affer a. rhjf>g w <n fnmra nci* mtn 
panics has be« made therefore, records of aQ 
cases should be filed in the office or dispensary of 
the induitrf 

4. Easpiials Where the opcratioai of the in- 
dustries are ceatmllxed ooe or more leading hos- 
pitals located conveniently to the plant are deslg 
Dated for the care of accfclent cases. Thb type rf 


industry uses only a small number of 
and the most of these are on the approied &of 
the CoQegc. 

Compemies which have a dcctn trained per 
sonneh such as pubOc uUliUea, ttsmUy ipec^ 
that the injured employee be taten to tli nearwt 
hospilaL 'Hte result cd thb arrongetmt b that 
a iatge number of fnsUtutiotis b used tod (he 
choice b made on the basb of pruiimlty to the 
scene of aeddent rather than upon the rating of 
thehespiuL 

A^de from location, the seketke of noo* 
approved hospitab may be made by the enployee 
who b not infonned, by the physidan who to 


not discriminate or by the ooe who pan the a 
pe na es because the rates may be lower lodiBtrKJ 
should know more about the merits of an q>- 
nroved hospital and the r eai oc is for the sutemeni 
in the hliniimnn Standard that aB patlenti reoair 
log bospltallaikin shaD be sent to Mppnma a- 
MtlUithxu. 

5 ifeJUeJ nparisw! Only the larger indto- 
tiies with physidani on a part thne oc full ttoe 
bash have ananged foe medicaJ supervi^ of 
plant Riifi mthwi ind health of cmplcn'ees. Fhcb 
which bave the hiiards of occnpaoonal dbease 
are the most active in carrying eml rigid mesjOT 
In sonltaiy fn s pe ctfcm and periodic e ramlmfto 
of eauplojw who are eaposed to these 
There are problmns arbing far ccaaec^ »y> 
the handBng and settletneat of ocruMlloiau^ 
eases which aothoriiles sUta are mwi nwit (fifr 
aiU to solve than adjuslment cciDpena« to- 
Inrfca. Many ccsnjwnies, especially w 
ooes, which tave opeialea under diiectico « t* 
compensatioo law lor » years, hare 
eflerdlvB pTograms in the prerenticc of , 

the care of ininriea to the extent th at * 
time and ctnnpeniattal therefore bare beta re- 
duced extendvTdy Wlthm some of ^ 
panics there arc certjun occnpatkaal 

ioSls dWi, which are creadni new an^ 

cult rituatkoa. The aflected trades are kio^ 

to the roerflcal pTofcMkm for aabtance and a sere- 

tion of these problems. 

t. Scope of wudicol tenia 

centage of industries included fn tlui . 

taidraedkal treatment beycid the 

furies and emergent and ndnor mom 

poDsary ^ fadHtie* mfidept to — ^ tk 


tk 

'show 


Krykt Tb. 

tSto Jat HI (64.1 “f 

provide pre-titiployTi»t jHinto' 

while ns 6®-^ P®" periodic ersu^ 
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tions of all or certain groups of workers, joq com 
panics (77 j per cent) have some form of benefit 
l>lan in opmuon, sudi as (i) a mutual aid asso- 
dation mamtain(^ bj the ctnplojTCs alone or on 
a coniributoTj basis. The benefits are rrcdcly 
cash allowance* for a slated period paj-ablc (or 
k>» of ume due to Ulncss and non -compensable 


m|uries. Ordj a small percentage of these assoda 
tlons provide the doctor s services, (a) A relief 
plan maintained b\ the compan\ (3) A group 
insurance plan which provides benefits for total 
dlsabihty and death, and in a small number of 
cases an allowance is pro^nded also for Alness and 
non-industrial Injuries, 


1932 SURVE\S OF MEDICAL SERMCE IN 1 NDUSTR\ 

it N NTrtfQUIST it D., Cracw» 


D LRIIsG the past jear sun,*c\'B have been 
made of the medical dqMrtments or 
•cprices of \’aned mduitncs at selected 
points m most of the b ruled Slates The purpose 
oi these sun 6%% as directed bv the Boara on 
Industrial Meione and Traumatic Surgery Is 
to get the facta in regard to such medical serxdce, 
to ad\-ance the effiaeDO of the ser^nct and to 
promote a belter working co-operatwn between 
Industr) and the medical proleanon- 
Tbe iun’e>'3 included 346 indusmes, represent 
ing a total of one miUioo sixty two thousaud em 
ployees or an ai'eroge of four thousand «nplo>*ecs 
cacL Thirty -six pet cent of the total emnkn*ec» 
involved had payroii deductions to provide com 
plele medKaJ arid hospital semce on some con- 
tract arroncement and in 6 per cent the families 
were included in this service Sevent\ five per 
cent of the industries vmted had phystcuns diner 
on a port time or full time bans and 70 per cent 

f ive pre-employment ph>’sical rramina lions. 

urther orgat^Uon for the provision of medical 
tcrv’ice appears to be Inevitable If the 36 per cent 
of employees mentioned wish to be rood 

Kaily on some groi^ insurance basis, would It not 
be possible ana advisable to Imk up the doctor in 
some form of harmomous partiapation but stfll 
retain his identity and private status? 

The plans and foalitics for medical service 
ranged from no facflities or organiied service 
whatsoever in the smaller industries to well 
equipped dispensaries and competent medical 
staff* m the larger or more haiardous industries. 
Most of the huger industries should be given 
credit and recogrution for adequate care of thrir 
industrially ill and injured employees To the 
tmtUer industries whose medical service is lets 
cihdent the efforts of the College in industrial 
medicine and surgery should be directed 
Contract tnedi^ practice which originated in 
isolated industrial communities has received con 
riderable impetus under the streae of the present 
prolonged ecooonne depressicm. The following 


condusions m regard to contract practice arc 
based upon ob*m*allon and upon direct mforma 
lion from those who arc involved in the practice 

Among the good points ma\ be mentioned 

I The Group Insurance prmdplc is utilized to 
provide medical cate at low cost 

3 It gives the empio>'ce and the cmplojTr a 
sense of tccurity 

3 Experience in this restricted field makes 
those that practice It more cfTiacnU 

4. Special facfhllts and full lime service for the 
care of lU or Injured are u*ua!l> provideA 

5 It flies rwponslbllllv which a naturally 
considered an advantage b> the employ cr 

6 Uniform and prompt rqx>m are rendered to 
the indimry ond to the State Compensation 
Department 

7 It Is a plan that enn compete with the pres- 
ent day melDod of insudlment buying 

Amooe the weak points and abuses ore 

T Soildtalloo. In praclicallj every instance 
there has been more or less soUolatlon dlher by 
the doctors or by paid lay soliators. 

3 Trice culling and bribery resulting in 
typkd price wars. 

3 It denies a reasonable latitude of choice of 
dortors or hospitals. 

4 - It pennils the extremes of inferior medical 
and hospitai services. 

5 Unfair competition with the Independent 
practitioner 

6 Unre a s on able demands made of the doctor*. 

7 Commeroal exploitation of the profcsalon. 
Commercial and othtt lay corporations are found 
practicing medidne 

8 Medical and hospital service under contract 
practice is not olway-* restricted to the krw wage 
earner 

It would seem that contract practice has its 
good point* but inasmuch a* it i» subjected to so 
many abuse* no blanket cndor»ement can be made 
of tha tyjie of practice Each case must be judged 
upon Its own ment. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


INJURIES TO THE LUNG 

AMBROSE I- LOCRWOOD lU), (XIL, F^(1S. FJLOS. (Cut ) Tottarro, Cuum 
L«fc*MdaMc 


I T irai » great tragedy far beyond the Inat^na 
ticm of any eiup t medkaJ officer* with Kog 
service In advanced operating centers that 
not until the fommer of 1916, alter 2 yean of 
intense fighting, were the poailbllltles of more 
rtffical intrsthoradc aorgicaJ interference appre 
dated. In thoae 2 yean thouaajids of Bve* were 
lacnficed that coolJ have been saved if thormde 
torgery had achmaced as had sui gery of other 
part* of the body The snc c e n of that great 
maater surgeon John B Murphy and Sir Wullani 
Macewen m draluig with intrathoraac diaeasc 
under ordinary general arusthesla was enlirelr 
overlooked The effort of Saucrhrnch and hu 
folkrwets with the negadve preasore cbainbcr 
althou^ It contHbuted BomewW to the advance 
in Burgkal technique of in tia thoracic pirobkma, 
aerved mainlv to cioad the lame and render more 
absurd our knowledge of tbe pbyiks of the dtest 
and nKTcaa ed tbe tementv of ftngeoGS b dealbg 
radically with btrathoraoc condltioos. 

For t veor* of war we had watched hondred* of 
young men, the flower of the manhood of the 
nathm (he of chest wounds. Certab type* of 
gnosbot wounds of the chest were coe&dered 
‘ neceasorOy fatal and practically one hundred 
pa cent of patients with such wounds died withb 
I hour to ^ hours of being wounded Approed* 
tnately 78 pa cent of all patients with tnmdc 
wounds dk^ Largely as a result of the work of 
one tuigeon b the French Arcny and two surgeons 
m the Britnh Army-^ the summer of 1916 and 
almcat dmoltaneously althoogfa working sepa 
rately the safety of racbcal btrathoraoc surgery 
was determined and the mortality even b the so- 
called one hundred pa cent “necesasrHv fatal 
case* was reduced to 17 pa cent Tbe vast num- 
ba of such wounds dealt with durirw the last 1 
years of the war firmly established the fact that 
the thorai conld be widely opened, its contents be 
freelr IrTidW and dealt with, with less risk than 
b tbe routine abdominal procedure*. 

In addition, the convalescence was njoce rapid 
and complete and soldiera could be returned to 
their units for duty carba than was the case m 
gunshot wounds (if the abdomen, head, or ex 
trcmltiea. This was no small coraidcratjon wboe 
man powa was bcliw SO constantly and rapidly 
destroyed. Lest we lorget, may I pobt out that 
during the months of Jnly Augnst and Septem- 


ba^ 1916 sixty two thousand stretcher cues, 
entuclv apart from walkb^wounded, pased 
through our Casualty Clearing Statke cn the 
Sotame front Ninety beds were set ailefer men 
with gunshot wtmmL of the thorax, whom the 
reception officoi thought had a cixace to recorn' 
It was a dlrtrraslng duty day afta day u chid 
surgecD, to make hurried rounds of these pstimti 
an(rcce[sign to the moribund ward those we knew 
would die within the next few houn. Appalled ty 
our bclplessma* b dealing with wountu cf tia 
type and the distiessing and InevitaUe cw trcuw 
up to that period, and tortunately perhaps with- 
out any time or oppor tun ity for co o fimifi ig enr 
ccffidurions by Tilmsl expoimentation, we de- 
cided about the middle ofjnly 1916 to s tt em g 
to deni radically arith tbe so-call e d * bccirs w Tfly 
fatal type of gunalmt wounds of tbe chest 
Withb I week, 1 1 so-cilled fatally wounded ^ 
had been opoaled qsoo and were ttffl 
From thxi time on gunshot wounds of t he chat 
b our Unit we re ss ouopaity 

surgical eaw* They were faninefiately fef 
sdmaaicci to the resusdtuion wards and wt 
reahxed that chest coses requiring early opoatlw 

irealmenl required It as ux^tly and uprcmptJy 

as did abdominal coses. Operative btofat^ 
befme routine treatment- Our 
case* decreesed as new experiences ^ 

value cf radical treatment until by the autamna 
1916, we found that we had rmereed <»r mertaw 
Instead of helpleaaly watching 78 P® , 
these unfortunate patients die we woe ^ 
po cent of tb^m (Lockwood and Nixon, jj )) _ 

Thanks to the far-tigh ted poCcy of emr Du^ 

Geneial, the Adjutant Director cf our 
army the IV British Army and the awaahi^ 
wa were permitted to retam aD chest *^** 4 . 

August, 1916 wbcthCT senouilT oe 
wounded, untD thty woe op and 
to do light duty In addition, our own 

Clearing Station and that of CcJocelPw^^^c 

DOW pTofeiBOTcf surgery b Pans, were P , 

bysid(^ We worked b the doeest of 

as be had been respoQsIbk for the (ierelc^m^ 

thoni(dc tnrgeiy b the French Anny ^ 
tnaBy aflonJoi an unrivairf upMrtimity 
our respective methods of deaBn* ^ 
wounds. To Duval and his *s*»*t^ ^ ^ 
(dates mjaelf will be fore\a gr* 
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their great courtcouinc$s at all Limes, and for 
constant help and adWcc on matters surgical 
From 1915 to 1910 a* a result of the tremendous 
casualties of the War and the dreadful epidemic of 
influenza in 1918 and 1919 with Its high percentage 
of cmpj'ema thoraac surgery de\T:lopcd to a 
greater extent than it had in all nrenous Umc 
The successful treatment of empj'cma, lung 
abscess bronchiectasis, tumors of the chest 
surgical procedures on Inc heart and pericardium, 
the luno mediastinum and dtaphrara and now 
succeauul operations for removal of the dot in 
pulmonary embolus, present an imparaDed galaxy 
of surgical achievement m the last 17 >Tar», 

It IS a question if the profession gcnCTall> evm 
v-et realize the great advances in the treatment of 
injuries of the lung made during that period, and 
the urgency and possibUlties of treating such 
wounds in dvdl practice, A definite percentage of 
deaths after automobilcand fljdng accidents, train 
wrecks falling from a height crushing Injuncs, 
and penetrating wounds of the chest are avoid 
able if proper care is given 
At the outset the chief problem to be faced Is 
the recognition of those patients who recover with 
out operation as distinguished from those who 
unless operated upon inevitably die. Speaking 
broa^> the cases m which we advise a complete 
intrathoracic operation belong soleiy to the latter 
group 

It IS not wiUun the scope of this address to con 
nder all t}pes of traumauc lesions of the thorax. 
It must be appreciated however that most of the 
deaths due to thoradc injuncs are due to eiten 
slve injuncs to the bony skeleton of the thorax, 
the so-called stovr in' chests. Such padeitU 
die as a rule from the shock and exhaustion of the 
gross bony lesions. Injuncs of the lung resulting 
from such acadents and conditions that should be 
recognized are 

I Rupture of the vusccral pleura causing 
(a) spontaneous pneomothorax in a dosed 
^est (b) with an open pneumothorax 

— traomatopncca (c) the degree of displacement 
of heart ana mediastinum in cither condition. 

j The presence of a tuemothorai — if so, how 
extensive? 

3, A hematoma of the lung 

4, Rupture of a mala bron^us or blood vessef 
with escape of air or blood into the pleural cavity 
or mediastinum. 

5 Contralateral collapse. 

6 Massive collapse of one or even both lun^ 
Traumatopnera ^ould bo immediately sou^t 

for If present, the wound should be clewed and 
without an anrathedc the skm should be sutured 


with deep silkworm gut sutures or be approii 
mated and scaled ovTr with adhesive plaster The 
immediate improvement in such patients Is often 
marvellous within a few minutes. The lung 
usually expands, the respirations become deeper 
freer, and more regubr, and the mental distress of 
such a wound is at once relkrvTd Such a patient 
am shortly be safe!} transported to a hospital for 
closer obsmTition and further trcatmenL 
hlossive collapse ol one lung and even of both 
lungs without an> gross injuiy of the bon> thorax 
occurs. This condition partkularl} that of 
bilateral collapse, we did not recognize until Julj , 
1018, in the ^pres salient The cause of it is 
difficult to explain unless due to sudden with 
diawal of air due to bmsting of a shell, with 
perhaps one intense expiratory dTort and bronchial 
spasm The long or lungs were found contracted 
on their pethde and were not larger than one 
third of tne man s fist WTiflc an excised portion 
would float there did not seem to be any air 
whatsoever m the entire lung In such a case, 
the involved side is found to be ahsolutdj sflent 
Place a handkerchief or a piece of gauze over the 
mouth, compress the nostrils of the patient, opply 
>*oar OWT3 mouth to that of the patient, and blow 
air into hts lung The lunp can be inflated m 
8taotl>, and with alternate hlowing and pressure 
on the chest rtspIraUons can be ratored W e no 
lonw cmplo) a pulmotor even for a patient 
ioffenng from aspnj’iiauon 
Morphia In fracUonal doses should be freely 
administered and active rcsusalory measures 
taken to combat shock Intense dyspnoea due to 
hxmolhorai or pneumothorax should be relieved 
before operation b> aspiration If recurring 
hicmorrhagc is suspected the aspiration should be 
partial and combined with oxygen replacement 
Dtagnons As soon as the mtient s condition 
permits, he should be thorough]} examined by the 
surgeon, pbj’siaan, and radiographer to deade 
whether or not immediate operation b required 
RoenlsenoioitcalexaminaUon Roentgendogical 
examination reveals the approximate amount of 
hiemothonix, the presence of pneumothorax, 
httmatoma of the lung substance, the degree of 
collapse of the lungs the position of the dia 
pbragm, heart and mediastinam, and the com 
minudon and overriding of the rfbs 
CUtneal and ugns The physical 

examination should be limited In the first Instance 
to ascertammg whether an immediate operation 
IS advisable and possible. 

Widespread surreal emphysema obliterates or 
disguises every other phj^dal sign except the 
position of the heart 
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X’bTik^ ligtu fn tnonutk tttloos ol thft lung 
are most faUaciota. UndoJy mo\’iDg tie paUent 
to pennic of a meticulota pfiyakai enminatfop k 
%Try tmwiM aad tie finding! «liodd oot infioenct 
tie dediion to operate U certain induatlcm for 
lorgicaJ interference exist. Tie bixarre fioduigBoo 
physkiAl exarrdnatioQ of traamadaed ciestj must 
be rtfiliied by tie wimining doctor*. Ropirmlory 
dutreu does not aJwa^'s sixompany even Uw 
largert effiaicins. Tbe degree of movement in a 
chest B not atwavs propcaiioaate to tie intra 
thoiaoc in]urr hamoi^ty may be oompJete 
mthcrut an intrathoraac lesuaru PiMnomothcm 
doc* not develop rapidly alter Injory tt 

mav be a Ute and gradual occanvoct 

It has been a ms-ster> to ua why imnotboru so 
coMtantlv dr.-elopi m chest injurie*. SeiWi 
ha^-c ae found an intercostal artery mpurred, or 
at least stOi hirtdiiyg raret> if ever have we seen 
actrve bkedmg from a contnied or lacerated lung 
oxept when it » held op by adhenon*. Excuion 
of a werond in tie lung li aasodated sriti re 
meritablv bttle hjeraorrbaice 

Slgoa oi mcreutng dTuston in patients treated 
eipectaotlv after *4 to to hours, are nnij ever 
due to aclue hjerrKrrrhage Late lecoodary 
ianoerrhage la, as a role due to blecdcog (ram an 
Ditereoaul artery 

Jitdualigru /ar aptrUun ( Operate 00 all 
padests wtti ao open poeumotiorax (ttmania 
topottaj 

t Operate 00 all patknis with laceratko of 
the diaphragm a* well 

t Operate oa aJI patient* with a barUy itove 
in ci^ with oi-emduig (ragroents and sharp 
fptcule* where the pleum 1* lacerated, even iboago 
Uiere » 00 external itoudA 

4. Operate cm all patients where a Ragged 
Ltregolar mksfle ha* Iravcned the pleoral ca^ty 
whether lodged in (a) the cie*t wall, (b) tie 
pleural cavltv (c) tic lung (d) tie medlastlnoin, 
or (e) the heart or jaericardiain. 

$ Operate oa all very acutdy Infected 
patients, even thcru^ the tnlwDe 1* not retained. 

6. Operate oq ail patients irlth a penetrating 
wound rf the chat with progreailTe bleeding, 
hrreop tyiU, and maiaiTe bemodKintx. 

7 Operate on all potkati with a maian'c 
pneomolhorai and great displaceToenl of the 
heart and medfastisum that cannot be ntntroiM 
by aspiration. 

8. Operate on all patients in whom ruptoie of a 
rrjffn broudja* or arterr at the hflui of tie lung {» 


mtomy i rardy Indicated foe rdlef o( the 
<jrdktMxy htnaothotts or hematoma of tie lung 


Doforttmalciy occasitmaDy lung ahsem cr acre 
rarely gangrene of the long rault* from an erten- 
five tgemAtoma of tie long but tmiess (hcncot 
omy b Mcemry otherwise, we bdJere jod 
pallenU ahould be treated eipectaatly 
A*tuihesUi Smgeocs dealing with llaucc 
pmbkxas ahooM hssT a tiaremgfa haowledre cf 
tbe physics of tie chest So many falUdes lave 
been propounded based iaige^ on ezpsfiwata! 
■tudles OQ dogs and rabbitsT boA finings have 
little (f anj value as apj^ed to hcnoni. The 
in the dog tad the rabbit i peow 
able to air and eren fioid but that cf hssisn» k 
Impenncable and ho* a certain degree of fcatkn - 
Onr dedaioo to deal radically with iDtraihcesdc 
wmuufs In ipi 6 was basea on the fact ilat 
tntTWtlg&tko on cadavers had eitabtldied the krt 
that the media jglnum of htmiimi w*i not pena*' 
able to air or floida and presented a faWr djif 
bomer between two cavidoL Snyder's (») iar^ 
ilgatkm* in 1937 corrobcTilc oor csperitaica « 


igu to 1919. , 

Tm EoodOTga* oeygta Eoacbijeswitha®^ 
fitting applied to tie wtQ vsiefincd fw 
afforSi an the p«hiTe piuuue neces^ K* 
re-mccNgeTMitiosj arid ofiseis tie danger « a fe^ 
ko^ open powtoothocii. Ictm rsay g 
oxygen aiueaiicsfit In tie of an 

ottcstbetist, sbcpold be en^iioyed for a ptoi®*« 
UttrecotoHjy . . 

A portTtrtebnd anrslheiia for 
pwn** above and bekm tie wtrond cr the 
ihclMisloo, wlti local lafiltrtticaa, to at^ dd^ 
asaodatod with gas oiygeo taalgesh, 
aruetthellcofdjdct. Emergenej 
never be fit for a pmeral onaatheiia 
operated opon mti til* type of 
mores extenaive, deblieTmte, and proltart^t^ 
tiro can be undertaken with lie 
aboci to tbe patient. 

more regular than «dtb & gwcrsl »J** y*^ 1 

the movOTcnU of tbe 
dkidusgiii can be volnntar^ 

tioas, eipcdafela bad risk 

Opertiiffn TV complete 
Uoo must t»t be *»! 

preparation for openSwL tbs a^*^^ 
the technique of tbe cpciati<m« 
altioo^ tie mauipulatiom 
thorexdo not mjoJre any acq>Uo«l detin 
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Speed 15 essential AhsolHte attpsu must be 
TMxniaxncd 

For operation the patient should be placed with 
the injured side dei^dcnt, usually In the haU 
littmg posture. Pnmar) union will not result 
without bold thorough ecdsion of wound area. 

When the poniKin of the wound will permit 
resttrtlon of the fourth rib or preferabh a long 
indoon In the Inte rspa ce Inimediatel} below from 
the mid-cIavlcular to the posterior oxiUarj line 
furnishes easiest access to the Ihoradc cado A 
powerful snugl> fitting rib retractor is occ 

essao 

The commonest source of bleeding Is from a 
tom Intercostal artery If the artery cannot 
rcadiJj bo picked up and ligated with a small 
penosteal ncedk a suture can be passed around it 
or failing that around the nb itsdf 

The lung can be frcel> handled Inaied or a 
wound excised oa requin^ If the wound is of a 
gaping tj-pe In the Jung ta« of Intercostal fasda 
and muscle should be laid o\t:r the edges and 
sutures passed through them will rcUcN-c tension 
on fnablc lung tissue when the edges ore opproxi 
mated Bronchial fistula will m\-anaDl) be 
tt'voided if the visceral surfaces ore careful)> 
apposed 

Partial or even complete lobeciotn> mav be 
necessarj , dwnding on the degree of laceration 
of the lung In such a case preser^T; plenty of the 
visceral pknira 

An open bronchus or alarming hreraonrhage 
from the lung surface is rarcl) found at opcratloa. 

The toilet of the pleura must be meti^ous. 

The thoracotomy fnasfon should be closed with 
a thick, moist towel c\'ery moment that the hands 
of the operator arc not within the thorax. 

Time should not be wasted in attempting lo 
rcMir the panetal pleura. 

^e chest must be hermeticaD} closed with the 
first lajtr of muscles otherwise pocketing trlU 
occur, pleural effusioa accumulate, the inoaion 
break down, and on cmpjTina result. 

Careful apprcndmallon of the skin edges b 
necessary to insure enrfy absolute primary union. 

Drainage of the chest should never be cmplojed 
in these primary operations. 

Gross injuries of the bony wall of the dbest 
associated with injury to the long require tljat all 
comminuted bone and sharp spicule* be widely 
excised- If the intercostal nerves have been tom, 
employ alcohol mjection proxunallj to offset pain 
daring convolescence. 

Postaperalive irecimtni The postoperative 
trcatmerit of chert wounds demands constant 
attention. The patient should be maintained In 


the position found to be most comfortable. 
Oxj’gen should be cmplov-ed If the patient is 
cj'anosed Morphia slwuul be frcel> used to 
combat rtsUcssness. 

Aspiration should be earned out i8 hours alter 
operation and as frequently as ncccssaiy to keep 
the pleural cavlt> relativtij free of fluid horfy 
fluoroscopic examination or roentgenograms will 
help lo determine the presence of a collection 

COSCLITSION 

I Grave traumatic lesions of the chest are slDl 
bang overlooked, and arc not being dealt with 
radios^ as the> should be 

i First aJd Instruction os lo the ncccssl^ 
urgenty and methods of immcdlatel> sealing ou a 
penetrating wound of the chest to ovTirome the 
ll! effects of traumaiopncra is advisable. 

3 All such patients should be glvTm morphia 
early 

4 Massiv c pneumothorax should be looked for 

5 Active resuscitorj measures arc neccssarj 
In the majoril> of such cases Wood transfusion is 
required 

6 The urMC> of rccoguLdng whether or not 
the thoradc lesion is the main cause of the pa 
lienl s condition cannot be ov ertmpbasued 

7 The indkaUons for thomcotonjj are well 
defined 

8. The complete mtrathoraac operation is a 
senous one and not light!) to be undertaken 

9 A select anasihcsia must be employed 

10 Speed in operating and absolute asepsis ore 
essential to success. 

ir The operation must begin with rscisie irt 
Mo and end with hcrracUcall) sealing of thorax 

la Fluid should not be allowed lo collect in 
the pleural cavity after operation 

13 Resection and drainage secondarily should 
be a last resort. It is rard) necessary and should 
be emplo)^*! onl) after multiple aspirations and 
if neewsoT) catheter drainage mu failed. 

In no doss of surgery ts teamwork more essen 
tial to success. The surgeon ph)'iidan radiog 
rapher, and anesthetist should work hand m 
hand The theater staff must have everything 
prepared in advance and be quick and methodical, 
knowing each step in the operation, thereb) avoid 
Ing deia) After operation nurses who are cipen 
enced in caring for such patients should, If possi 
ble, be emplo)^ 
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SILICOSIS AND OTHER DUST DISEASES 

C 0 SAPPDvGTCTs »LD, D*, PR, DoCACO 
Dmbt r»TWM laiMml IWkK W«r CotklI 


A DEPOSIT of diiai la the huigi cao oe\tr 
be mwrvTd TT* bealti fauardi to the 
operston oo these d&ogerous jobs caa aQ 
be elan ma ted, oot only m tuch a W1.V at to protect 
the operatof bat InddenUlly with a saving ia 
prodtictxm cocts. 

Snk-Qsii, ftr from ben^ a new dkeate vtx 
described b\ Ramazidnlm I T03 Thefint^meri 
cas stud> wat made bv Iatith and Higglnt, 
amoog the lead and tine miocn in the JopHn, 
Mmoun district m 1914. Of the 720 rmoert 
exuxuDed 330 or 45 8 per cent, had cQicosb In 
Kdne stage 10^ or 14 s per cent, bad iflicoo 
’nth tobercukaos aod jo of 5 4 pw cent, bad 
tubercokmi alooe 

Dfimlion end rtieieiy SOioMb may bo de 
toed suopK at t ipedhc fona of pneumooo- 
coa wt ii doe to brealhutf arr contain!, ng free nbea 
dust — identified aratonacaib bj Brneralized pol- 
iQosar> fibraaia and the deyeV^untot of mfluu) 
modiiiitiom in both lungs cUruoiBj hythottneas 
of breath decreaiisl tuAg ezpaitfiaa, teaBgped 
capacity for week inawed smceplibQtiv to 
tubercukisa, and chartetenstk \ ray fiordiags. 

It was forzneriN thou^t 10 j-ean exporzn was 
o cceata rv foe Itt prodoctwiL Recent reports 
Uidkate that cases hasT occurred witMn 3 to 5 
years esposure. The Canadauj laws are baaed on 
an etpoture of from 3 to j yeara. 

The piinapal lodostries in which sHkxnis ap- 
pears arc (1) mmlng, (») quarrying, W etooe 
tolsbiag, (4) polterv (5) abrasires, (6) giaat, 
(7) taimxal earth (8) ^Jtay coating, (9) rrfrac 
lories, and (10) ccnstracticrQ. 

Diapions Ibe efiagooeb of iQkosis rests qd 
proof of adequate indosuial espoaute Syn^ 
tomatoion i^ikal aixi X laj ficdloga the 
\ ray fiodingi being the most icqxatant. 

In the tympiemaieiejj the ootstandlag pre 
Hirdnaiy complaints are noo-prodocthr 
and shmtMsa of breath. These symptoms become 
more praDoonced as the diaeate profresaea. Tlje 
X ray evidence is characterfstic. 

According to Gardner in the initial 
stages the phagocytes are apparently irritated by 
ingested partkJea, transporting dost particles to 
pants where intimate contact ts establisbed with 
coonectire dttoe cefls. Actli-e proliferatica of 
fibrous tissoe cootbroes after this stimiibitioai and 
an extensive retkokr network developed. Later 


Id the proceai a teitdeocy to the deveiaptaest cf 
dlscxete nod olo U obsen.«d arid hyaliae aegeoeta 
tioo of the DOdnles may take phre. The aersai 
flow of lymph from the longs fa Intemgjted by 
ertensfar damage end rep l a cemen t br firai 
tfasoe in the iracheobrcmchial lymph nede* 
altho u gh the origmal degeneration ti tosaefanot 
due to an isdiegiic effect, bat fa essen t k Sy a ixal 
nnni^tstkiQ of the tcnicit) of fret sffici ta 
qoarU dost. 

PT*t*asU Proftoafa deoetsds Hpoo the sup 
of development of the cuseaie bal fa 
gnva fnan a enrative standpoint when tie 
changes are sufficiently advan^ to he tecof- 
oized dear!) The prerentxw of ^Wa fa nay l« 
accomplfahrd through obscrvipcc of the fotkwrfag 
procedures 

I A cartful occapaUnoal bfatoey paying 

tScolai atieotioQ to prerious tapasoie to bw 
sQka ba»Tds lie rxcln^ of lk« who hm 
bad e ipcrtm e wbidi rai^t be haaar den^ Ue 
odoiwQ of the tubcTadciai, and f 

emplrntneot to peracas who are cu . r^W h 's o a 
ceeapaikcas involving a free iCia hajari 
t A carefol ptyiicaJ examiaatxn aod 
cd U» dwsl of aG empk^-ess Wore going « 
involving free silica hssardt. 

t The pnnitkm of proper types of eihaw 
ventilatlan equipment, adapted e^iedally to ^ 
p ro c es s e s invwv^ , , _ , 

4. Personal respiratory peotectito a ^ 
quate and approved type, sotopfing to 
mangfactoring procesKS coacerned, 
pfoviak» for malntcMuice and 
5 A periodic pbvsksd eitmim^ trg^ 
with X imy esambalksi of the c h^ at ^ 4 ^ 
priato intervals, accerding to the ^ 

eroosure, the type of week done, and 
ASBXstosa 
ocew. with 

of poeaniooocook^ doe “ bwthfagj^^ 


a^toa dust, based « 
length of expoaort it fa 
toini^% » gSmIfaed palmD%^5 
by thortneis of bfcdh and deertasw 
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lung eipansion and by \ ray findings TPhich 
dificr from those of dhcosis. 

Lynch and Sndth tur\'e>*cd aU avaflable lilera 
ture on the subject in 1931 and collected 17a 
■•nw of pulmonarv nibestosis These obtcn.'cra 
stated that necropsj has been made in iS cases, 
that including the first case recorded (that of 
Murrav la the Ckanns Crots Go^te of 1900) 


there arc no^v four records of necropij on un 
complicated pulmonary aabestosls. ilost of 
these cases de\Tlopcd in the British Isles mi Jth the 
exception of a few reported b> Simson In South 
Africa, b\ LmkIi and Smith and b> Pancoast 
and Penacrgrafl in the United Stales Appar 
ently the first American case recorded was re 
ported b> Soper in December 1930 


OCCUPATIONAL DISEASES 

ilEDiciNX a UsciAonro PacmNCi:! 

CARE\ r McCORD M D CnccntXAn Otno 
Sltdftl Dinew T>« Ifidortrial itcahb CMseruc^ L.4l«nurtet 


HE first factory m Amenca probably was 
located in Jamestown \irginia, in 1609- 
Thcre Captain John Smith s hide bands of 
pioDMTS made rfass bods and similar baubles for 
trade with the Indians. 

In this primltiNT foothold of American Indus* 
try the threat of occupational diseases existed 
Using the sands of the James Rim and lye 
leached from the wood ashes of their fireplaces. 
these first industrialists potentially were exposed 
to the cavews of two occupation^ diseases that 
today stand out respectively as the commonest of 
such diseases and the most direful Lj e long has 
been a source of occupational sidn dlsease-^U 
country's most common agnificanl trade aSec 
tKBx Silica dust is the cause of silicosis — this 
country^* foremost industrial disease problem, 
Occupatkmai diseases thus ha\x grown up with 
the country 

These two hazards. luAing In the first factory 
of 1609 have so multipHed until at this N-cry time 
no fewer than 1 000 dissunflar dangm threaten 
the wdl being of this country’s workmen These 
haxards are to be found in the vapors, gases 
fumes dusts, tone liquids, nolsa unusual <heml 
cal and physical ra^ i^ustrial bacteria and 
many other aeations of this country’s far flung 
industrial pursuits. 

Today recotpdtion Is given to some 7 000 dif 
fereut occupations. Of these approxiiaatdy four 
fifths are associated wfih some degree of prospec 
dve barm for the exposed workrnan. This nmn 
ber does not include as pwospeclnT traumatic 
mjnriea, which are (fistmet from occupational dis- 
eases, to that commonly they ore swiftly pro- 
duced, while long exposure Is the rule to the case 
of occupational diseases This may be clarified by 


the simple example of a workman who uses an oir 
drill In digging up a concrete roadwas A chip of 
concrete may lacfrale the eye thus iromediateU 
producing an obvious acadentol injury On the 
other hand day by dav vibrations of his pneu 
matk tool may slowly lead to a tenovius. This 
totter U not a fortuitous drcumsionce and the 
condition resulting from the sustained exposure 
coniUlutes a characteristic occupational disease. 
Although time is the essence of separation of m 
dustnai acadcnls from occupational diseases no 
fixed time may be set as the dctnarcalion line. 

Some justification exists for maintaining that 
as many as 1 000 dUUnct occupational diseases 
may extsL However wfafie there may be 1,000 
distmct causes of occupational diseases the num 
her of dinkal entities Is much less, owing to the 
fact that manifestations are essentially the tame 
for many different industrial affccUoni. Not 
ably this it true of industrial dcnnatltis. Some 
Idea of the frequency* of cases of occupational dis- 
eases may be gained from the awenion that 
yearly 50 000 cases of occupational skin 
alone take place Other forms of occupational 
lesions are not proportionately large but in the 
aggregate the yearly total throughout tlil« coun 
try is cnormoui. 

If in fact, It is proper to rccocnlze approxi* 
malely 1,000- different occupational diseases this 
number u believed to constitute the largest num- 
ber of diseases falling into any one subdivTSion of 
medidne. However with few exceptions, the 
number of cases of any one type of occupational 
dbease to any one community is liely to be 
Bmail No less m every todustnai area wc^ by 
week h^jperings like the following art likely to 
taluplara 
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A Rcwntly inc^edty »<Jq»rtiimHlnrt;'»orlfTprc 
•enttd WndJ to tbe ptijilcUa in chanrc corefdtltklng o( 
utfatDL The (ntHol phyifctia airted out nmu wenapio. 
tdn tmiUiatkm tots fnn fc&thm to poltmi, «llbo«it 
»▼«£. Th« Ukini at t. mon c&relul wotk M»le^ wwVl 
luT« (fbdowd that tlda dcpaitment cton voritr waa cm 
piored aj a (or sorter la tin alteratkici room. 

On fan th< brcnre and the black color tn^bopro- 
corod thixpu^ tb« uac od /or«^Aoj{rWt<Mia«. Thia n(>- 
ttiTice b a « cQ kuoau Kporce aithma. and thb patient 
vu MuierisQ frm a chanctertatk: occupotkina] dbirae. 

B In a ler» tjpe erf tobacco ;daBt,t»o» orbocna ere et»- 
pifcd In tha recktmlnc erf acrap toWco. Thb b a doaty 
proem Bothof the mendcrekipedadiieaaecbaTacterind 
tjj penphoal nenritb, ^actra la tea tl nil lirvotYrmeiit. oprer 
ren^tory trart mftammadott. and ioai of hair 

Thcie tmo men acre luSerinf frrxn amau paitaa/ac — 
(be to the fart tint in the irmwlns of tobacco the pUsta 
axe cmj-ed rith an anrnk containing is*^tkide. TUa 
ancnic u remacd oc the Wat aoete ertent, aodrcbcn 
iufh coDcentratloca erf dcat anenle pobooini ia a rcajon- 
Ua expectancy 

C lo many rluea the deprmloQ haa caoacd penooa to 
enjeaft In dry deamna c« a petty acak Fire rrfolattooa 
nereat tha ac erf faaollDa Stockbxd a aerfrent, beniol, etc 
Freqorttly thc» reorkm cany oot dry cleantrw m ihdr 
hocuiaa — ormthera of aocoe other Uamew buttJlftt. oa- 
Isf carbon tetrachlonde aa the dame prmrf deterjent. 
C rWa kbaekhrWe poboeiinf owy ba the rvaalL 

D lor kns ItaitnaUafl laaect poxkt ahkhb 
iB*de frm duyunthemom bnda, aaa doted tboQt oor 
hoon in tha eiimiDauoo erf Lnaect pata. 

Sovadrra. It a rmtoroaty to oot the efamanthe- 
most bock with a ak tnt nch u ifkyha* rfkirfartfe oc 
duMtrttiUm aad loepay the reaahinc fiold extract Into 
tha u Both tha aohr^ aad the pow^ are toxic, and 
poarrdnpa ta e anra both In Banofactnrtnc pbUa and 
naaehjwa In the C rtoer the canditlm coeadtotn aa 
ocorpa o j otl dueaw — in the lams a M-occspatleoal 
afiectNo 

L Dorint the h c mting aeaacm f o eabbitaeaftadanothar 
exampU. Amonc the many botchera who dreaa rahUtj 
for tha market, aereral la^ prick or cot their tkina—and 
falarcaU may detslop Uoort tbm dreunvatancea rale 
mi« coTEtutota a clw-cot occopatkatal dlaeaaa. 

F hlany wotkera. la deanba op after a day's work, 
f TOC tha lai erf abruiva toapa. The abraaire em p ^ e d b 
Qkriy to ba nfwo of hTuaM The makera erf thb ^pe ^ 
aoap are far remerred from fraatta quarryliim aaoioftotio 
cntthn. oc andirfjgiin, bat no leaa rifKaru mar aiW 
amooc them. 

0 Saw mfn haada art not bifreqaestly esA^ed In iiaii 
dltnc lop that kmi bave been floated about In oiin panda 
T^ie 1^ are Ukw to be corered with a rich frowth of 
/nil (mokbi Certain of theae/ait|i are pathofeolr and 
poimocaiy dheaae* chit to are to be recoe nh ed aa 
ocenpatlocal. 

O c c u TTCDctx of occupationil diaeosc* *ach u 
tie foTtgotw aie freqoeiilly taking place all about 
us. These oiseBaea reach Into et-ery specialty in 
medicine — not cidading surgery In subsUntia 
tiem, I am dting the foUawing 

A. Ia an eaitam plant a Damber of arorken pcored to ba 
ScSertnf ftoca bladder tmeorv It wax obaeircd that all 
these wofkm came freen one department Itwaafnrthar 


knownt be capable of pfadncioftlmCaroeceihums Tkre 
condltlotn are dearir within the docnaln of mmy 

D. SllU9fl bfollcraeil.tnahlghpctce att tecftitkiace, 
by f«|<7c>leifL In the tmtaent erf orfbary tahaoded^ 
wiTseoos fretpeotly resort to aApte af ibeieii Atean 
tha question arba as to ahether or net tafaergihsii b t 
tuna imde dense by preNkns sHicnab any be ccCspKd, 
and abether or not thb b a deslnhla p iu cx Jaj t. At tk 
present ♦I’rte ths answer to thb qnestiew k not kaon, tat 
KKne respoBSCrfUty tor the p ro p g sohitkcv tests ^lOD tk 

"*2r?£»e fW>4jle as feomed shoot plTaBiiln|;iuts,h 
aedta cspablo erf camfnf ukm of the Ucwis t h tid 

d ermrw To a ksa«T ertnt tkh b CToe crf sthe Dwtsk od 

metal nits. The Incidefics of nitric edeea tanf kirf 
vorken b ctaisldmhty hl^Kf uiu (or tU wxkcti. 

D klasy thootaisb of mrken b tkb coBBtry ta ev 
posed to Wu and other c»aJ Ur ec do+atlwr aa- 

lalnfn* cardnofruetic i««ts. 

In Kf^siwi iba frtqoew erf Ur e*atm aaene teme 
workers makes of thb a fomBott ptoUem. In ms c«»- 

try eitiwx the tnddencsb tower or the tectwririig erf «- 

cers at occupaikttal hi oriji* b Dot t t Ci . si’ ^ Ji tbea. 

These and many other occupational 
ptdblemi, deorty UU within the domain d the 
BiTKtoti- Associated with the majority ci^afl 
trades art deur cut dangers, leading to tfigbaag 
and lUenheoiaibg abncB^iUes. Somet^ vrs 
be cai^ by dtallon of one esampie ciw*« u 
nuidois, 

The uainitiated an tmHWy to re UTJWJ 
dujcm In Ihe work of a metaJ pdbte < cW 
tifring or lUndlng foe S beers a day 
\iiious unall mettl ebi«U bto » 

rrxxilrbic cottoc wheel or a «lmn^ 
edge of whidi ereoy pewder hiu beta , 

the initiated a number o( dalinct 
disouc baaards oist. These I am tricBy aa- 

is nearly ahirtys 
in buffed or polish metala. 
to tjiaied, are compeaed eut^y of . 

tain a lS» percentage^ lend 6o 

tor romple. Some lead tar 

buffedwilhout idalbit which 

meullJc dost genemted Is b 

3 Some buffing wheels, Of 
buffing are sakenus parti^ys' ^ ^ 

sand buffing Althoughtbe ™y 
with oQj to perrent 1° ,^3^ 

rihceoQS dusts are no Irti dct-elop^ dod »u«- 

,lc uBPrtUn^ 

the li»»» 


j The revdtTEtg poBshlng or 
never a cfaxk doe to incscape 


This lends to lediig and bbt 

hddlug the ob^ in 

eventuate and prscUcally does 



McCORD OCCUPATIO^AL DISFASFS 


549 


are skin imlxintA, of which chromium used in lie 
bufling of chromium plated articles is the most 
daDgerous In other polishes filica or Mllaitcs 
are included 

5 On certam plated objects commg up to the 
polishers and buflers there 13 a scum or film This 
13 likely to be partl\ composed of the plating roa 
tcnal3 m spite of the fact that one or more wash 
ings may baNT followed submenion in the plating 
material In chromium plating such a film is well 
known- Here is a mall hazard for the production 
of skm diseases among poUsbera and buffers. 

6 If the objects to be pc^hed or buffed bate 
bright surfaces as lhe> usuall) do thc> may so 
reflect o\ erhead lights as thus to produce a specu 
lai glare and create an e^x hazard for the work 
man 

In addition to these characteristic hazards 
there are certam other important, but norv-char 
actcrisUc, ones. Tuberculosis rates arc cnor 
mously high among polishers and boffers. The 
reason for this la perhaps scN'cral fold Including 
the misctdlaneous dusts provnded and the pos- 
ture assumed m TOllshing and bulling wtuch 
Umits breathing This situation is well summed 
up by Hayhuret, who state* EsperialK should 
medical supendaon be adopted for polishers and 
buffen as they ore at a process whi^ appears to 
take about so to J5 years off of their b\TS. ’ 

In the stream of constructive endeavor in In 
dustnal boman relations occupational diseases 
have lon^ been caught b an eddy In the causa 
tion of tins eddy the medical profession has pla>’ed 
a prominent and unpralscworthy part- The rea 
son for this readily ma> be delln^ted. The in- 
genuity of the industrial chemist long has set too 
rapid a pace for the physician By the time that 
the physician Has fainiliariied himself with one 
set (i hazards, the chemist has created substitole* 
which at times are equally dangcroua. By the 
tune the physioan came to accept benzol as a 
highly treacherous solvent — the chemist was think 
mg m terms of glycols, higher alcohols, chlorfn 
ated hydrocarbo^ lylenols, etc. The physician 
seeks refuge m what has now become a medical 
sphonam — ‘ Occupatioruil distws do rwi Und 
tkenudvts to ready diagnosis To the contrary, 
occupational diseases more than any other class 
of diseases of large numbera, lend themselves to 
precise and exact diagnosis! 

The atation of excerpts from a single case may 
emphasize situation 

A few yean igo. a patient presented hlmteJf at tlie di*- 
pessmrj of a lai^ boqJtal, hit occopatlctt u a wia- 

<krwihade niaker and complaining of a widely diatrOrated 
■kin lexkcL In tKe abccnce of a poiitlTe auermann, and 


becaiae of an earlier hblory of potilUe loes a dlagimsU of 
that condition wai made, and thit patient wm piren iraeni- 
cah. "liw condition bcoime woree and IhH nfflteted pa 
tient iomiht no further treatment 

Shortly thereafter he appeared In another hospital a^ a 
houie patient where, after coninlutimx, a dbRn«l5 of 
HodxUnt dl*ea« wm made for whkh there »a< aomc 
JuaUratlon. TTic pbj’tidan in charRt wu a lrl*cd to re- 
move bh patient to i home for Irxnjrablea, ilnce the pro^ 
pecU of recovery were uejdlglbic However before actual 
removal thi* patient dcvelcped a ihrombo-anfdJth In an 
crtremity and a dlagntwl* of nuerger ■ ducaic waa made 
Later in the home for IncuraWet, the phj-aician recom 
meoded the ronoval of aJl teeth bcamae of oral InfectioD 
patient did not iinpro%c Ilowoicr after many 
moDlha, Ihia man apparently did reemrer and worked for 
a yean. Darlog thla time a full iiieaiure ol the Imc fact* 
bad come (oUebt Thispalleotwaa,Infiurt,owlDdow:»hade 
maker Howerer he worked M a pijrmcnt bJertder In the 
vrindowahadc coating room — Msd anal>wb of thete pk 
menu docio^ a w^ known Inlovkant as an Imparity In 
thena\otilf This rame toxic subfUnce was found In the 
cat half of the potfent — In hb orine — and In bU blood 
This patient s siin Icskm — loss of naQs — Ion of hair — the 
ancQtis — the brtnulnjt of bis skin — all might bare been 
attribated to the action of this IntookanL This utrrlwtan 
»aj t^rrini frtm aw K{mpaii*nal d/MUre — antMie f>oi 

It Is to be tloubli?d that the defensive aphorism 
'OctupcUonal diseasu do noi lend Ihrmsefres (o 
ready diagnosis Is a proper substitute for a 
generous bl of di\’ine inqulsitivcDCss. 

As a result of the general situation conlem 
plated occupational diseases represent a field of 
medlane much shunned b> the great majontj 
of ph>*siQans and surgeons. As a further result, 
mudi of the so^aJIod authontatiix medical 
testimony before courts is not onij ludicrous 
but constitutes a prostitution of good medicine. 
Caution and good faith deter the good phvaician 
or suigeon from parlJapatmg In court work when 
he fa not on familiar footing Consequently, tes- 
timony with respect to occupational diseases too 
often is of a low order — emanating from the 
mouths of so-called ‘ eirocrts, ' who, in fact, ore 
niy qualified to present facts. 

Recrntiy duriiig the life of a patient, who lubaequently 
died, a cootultant made a dberimb of “chronic l^rlrw. 
poIioalDs" The famDy phyiidarL bdn* Icn rereed In 

occnnellooal dlieajea than In atkaloldal poUWng wlthoat 

evD Intent, made hli many court report* to raid “chronic 
bradne polaonW” It Is qmlc tmllkeiy that the victim 

fver taw any bnidne, yet the financial Integrity of this dead 

man ■ dependents was Jeopardised by fbtt phyiioon s act. 

Not Iona ajo I heard a reputable surgeon testify In a 
court, dealing with an nmipahonal H»lm that 

dusts entering the Iuuct exert a beneficent action, thrits, 
It was affirmed, by thdx gentle IrriUtkm of the respiratory 
tract, serve to tone the tisme* against Infcrtkm, Tlie 
Jtwmal oj H 4 American iledtcai AtsodaiUn recently pub- 
lished a court dertilno in which lead pn hymning (lo Idaho) 
was adjudged to be an accident and not an ocorpatkmal 
disease, because the period of erpeaure was only 5 weeks, 
and thus too short a time to produce an occnpatlon^ db- 
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BcUnd thta tnmty tad I trat tUs con- 

lUtota DO ccctcmpt of co b it, ODdcmbteill^ 5n Um tettS- 
nxiBj ot KKDe ooe or raore phyitcinu. 

Failure to accept reapocuibQity for occnpalkauJ 
dlKaee U hurtful to Um atatus of the entire medi- 
cal profeadoD FaBure to deha Into tbe predse 
octiviiki of a woiter who bu become a patient 
frequently pave* tbe way for much todal InJo»- 
tkt and medical Inaccuracy 

In 1700 Ramauud, the forefather of occu 
patkinal dlaetiae in hii Discoits of Artifictn 
and Tradesmen toundlv ob se r v e d in tM preface 
that every physdaa etould not only t*V hla pa 
dent— wtat tmcaiines* be b under bow 
many day* be hu been fU how hu belly standi, 
what food he eats but also trEd trade 
is i$ op If that InterrogiUan was Important 


two hundred years ago, bow much mom needbl 
b It todayl hloie o Ter It b not sufScient to oE 
What t^ebbe of ” for in our day meat trades 
are highly subdivided. In Ranmzinrt fame, h 
was ■ afflict to cstabUsh that a worker vu t 
shoemaker but today tbe ihoenakor^ work a 
divided Into three hundred operations, fnxa 
archers to welt makers, each with its pinkolu 
degree of danger for tbe cipoaed wotkaan. 

\Vbetbtr or not the jAyiidan wfDs It, be b 
faced with tbe fact that occupatkml dbesses tit 
real numerous, tevere, and coatly So doriy do 
they fall within the field of the practice cf meifi- 
dne that th^ may not be tanwed. thnteg the 
wed: decades of Ufe tecood only to Infectkn, 
occupation b tbe most potent can* of b- 
capr^tyl 
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THE 0\RE or EMPLOYEES IN INDUSTRY BY PmSICIANS AND 
SURGEONS IN INDEPENDENT PRACTICE 

FREDERICK \\ SLODE, 5[ CracACo 


T he *cope of fhw paper concerns the care of 
employees In industry by phi-sicums who ore 
not engaged in a full time capaatj with one 
corpKiratiom As the companies with which such 
ph>"sician8 deal arc usualh small, a ph}**idan ma> 
have connections with a (c^ or with a great roanj 
coTpioralions depiending upon their sue and the 
percenta^ of the pfapfeian s practice which is in 
dustnal m t>pe 

About 99 per cent o! the corporations m this 
country emploj less than 1,000 men and In this 
99 per cent are cmplojTd about 30 ooq/xjq men 
and womeiL Of thU A’ost number of craploj'ecs, 
perhapis So pier cent are emplojTd b^ corporations 
which do not have full time phj’siaans hence ore 
given industrial care b> dolors in Independent 
practice These figures furnish ample evidence of 
the unpwrtance of this subject. They should focus 
the attentwn of e\Tiy pfaj-siaan who elects to 
treat the industrially (Lst^l^ upon the obUgnUon 
attached thmto likewise they should impress aH 
medical oiganixauons end phy^dans who thoogfa 
not mterested mdividually m indcotrtal care, 
should be responsive to the duties of the tnedi 
cal profession m this rapidly growing field of 
endeavor 

In the mdustrial centers where corporaDon 
practice is more standardixed, private and Indus- 
trial practice are not readfl} misdble, $0 pbyat- 
aanswho having a liking for corporation practice 
or for traumatic surgery and whc« mdustnal con- 
tacts show gradual enlargement, soon find them- 
selves practically full time m their field of en- 
deavor even though not fuH time with any one 
corporation. The special fields of traumatic sur 
gery and of industrial medicine (whether con- 
sidered separately' or linked togethw) are of such 
scope as to ment the f ulles t recognition by the 
mescal profession and the public This reoignl- 
tion a vital if these specialties are to keep pace 
with the increasing demands made upon them- 
In this industnal medical evolution some phy 
mrlflns, inclined toward the medical side of prac 
bee have emerged aa specialists m mdustrial medi 
due and hygiene, others, surgically bent, prefer 
to be known as specialists In traumatic surKry 
In both Instances conducting a concurrent private 
practice U usually predad 3 - It is fitting there- 
fore, that those qualified receive recogmtkm as 
spedaliiti in their fi^lH and that such recognition 


be based on ability and not on the mere fact that 
a phN-slcian is confraing his major actiidtles to in 
dustnal practfce. Tha process of selective rccog 
nition will attract ytiung physicians of higher 
caliber to this field which will redound to the bene 
fit of the employees In industry 

A physician dealing with many widely diNtfsl 
fied industries has the opportunity of de\-dopIng 
a breadth of outlook and a wealth of expencncc 
which is obtainable with much greater difficulty 
by a physician spending his entire time with one 
corporation unless that corporation is extremely 
large At the same time he Is subject to the dis- 
advantage of not ha\iDg sufficient Intimacy of 
contact with any one company to enable Mm to 
fulfill many of tie rcqalrancnts of a complete In 
dustrial BcrAice. 

Fundamentally, all employees arc entitled to 
the same standard of m^cal supervision and 
service irrcspcctiAT of the siie of the company 
and regardless of whether a full tune physician u 
m charge or a pan time doctor in independent 
pmetka. Assuming this inherent right of the em 
pioyees what are the essentials of factory medical 
sendee? 

Bnclly, the duties which a plant phyndan 
should be called upon to perform are the follow 
mg the care of those injuries diseases, and ab- 
normal conditions co\rred by the compensation 
law therehablbtationofthei^mtrfaHy Huah VH, 
conducting pre-employment medical fTnmtmt 
Uons and periodical re-eiammaUons during em- 
ployment, the eradication of aeddent and health 
hazards, the prevention of the spread of mmtniint 
cable diseases in the plant the regulation of fac 
lory hy^ne and sanitation, cooperation with 
the employment manarer in the sekction of Jobs 
to fit the physical and mental status of the in- 
dividual, the snpcrvision of physical defects and 
aihnenta not caused by employment in order to 
P ^ntft m e ffi cien cy and prevent loss of time 
general health Instruction to the factory person- 
nel and finally the mamtenance of a friendly 
contact with die employees family phyndans. 
In this latter connection it is understood that the 
domain of the frmfly doctor is not Invaded. On 
the contrary, the insutence of the plant phydoan 
will send many patients to their own doctors for 
the correction o! physical defects or the care of 
bodily alhiients, often unrecognised previously 
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Now U we •cruUniie ibe f< 


pbT tid m bow man> of tbera do we find per 
onned m ibe »%‘mge imumce’ Unfortonalrfy 
in most <a£« re find ibe^^ifcaw t contact wjUi 
a factory pT*ctxall\ limited to the caie of aca 
denU and di«a»ei for whkh the empk^tr tt 
legally raspoQsible, Are ihc phjudans to ne^ 
fent iQ tbeu realualion of the potential pojsi^ 
ties of an adequate induurttl ierTice or are tbcre 
other fgadamental factoia at faolt? Much hai 
been said about the iDeSectirenen of pb^wSaaita 
in deaDnjt with rndtaiml problotia — and there la 
DO demine there la aome Justification for this 
crludnn— out far too htllc hu been aald concern- 
ing tbe bacbrardneaa of corporaUona in recogniz 
ing tbe necessity for a complete medical service 
It can be stated ntb confidence that practmllj 
every pii%-sKian m independent practice would bo 
only too glad to coenpo In lo far as be ts able 
wilii any reouest made b) an\ compan\ for aome 
service In aadluon to the rnuune care of the in- 

E fiut luch requests are *o seldom forthcDO- 
defimtri\ to damper tnv enthusiasm arlth 
tbe ph^alcan might be unbued to esUm 
tbe scope ^ aSJjaooc with tbe faaorv Tm 
apathy of tbe smaller corporailoos U exceedingly 
d i ei q i e u t in (rustrauDg tbe right of tb^ em- 
ploj'ees to receve the same degree of geDendaiqfi- 
cal npenisnn obtained by those «niplo>'ed by 
larger coTparaitons ha\-iof full time ph^'vdana. 

Our profeskm should aid in tpoascifing an in 
tensi%'e educational campalga to apprise tSt beads 
of corporalxjna wfih ilw dividcnda whidi an ade- 

r te meduml semce pays. likewise, the matter 
lid be brought before tbe labor oiganinticms 
and before the public If indostxT the 

demand, turelT the medkal profeMiou wQI meet 
it, Just as it almost in\-ariabtY has met other d^ 
rrandB in the past Physicians doing a small 
amount erf ccspoiatioQ practice wbom^tootbe 
ideally prepared to meet these new phases of In- 
dustnal seme* atbo would haw to equip them- 
selves mentally to meet tbe new condltixa or else 
risk iosicig whatever corporatioa contacts they 
might haw acquired. Edocatlon of tbe profes- 
do^ while e ssen tia l , will be futBe In solvuig the 
problem unless anporatlon consdouaneu a om- 
cun ently awakene<L 

Tbe apathy dbjdayed by most corporatlcms 
toward then medk^ service b almost incompre 
bensible. Tbe average factory supenntend^t 
csigroaed m bb study of prodoction costs, pays 
fittk betd to tbe care of hb tdid: and mjon^ 
ti wfnlng iy obfivioiis to tbe vital, tboQgh somewhat 
mtaa^fc, rfiic the welfare of his worters pisya In 
bb belaoce ibeeta. Before relegating tbe cara of 


hb empko-ees to a certain physloan, the bod cf 
a factory should ln\'csligatc that jAy skbn i 
quafificatJons with the tame degree of can ae 
ctsed in the selection of a pbj i Jcb a for ha otb 
famOy 

Another factor In causing ihs dldnlerat d the 
employer arises directly out of tbe pbdng d cem- 
pensation {nstuunce. After re m v ic g liaona c t 
coverage, the cmpkiyeT only too frequently sdects 
any ctmvenientJy located lixtof or accept! with 
out questioo tbe phyticBn designated by tbe in- 
sunnee earner ^ving paid bb huaniDce pre- 
mium be b Hidnelliwl to expend furtbei foads, 
feeling that be has met the r e q ufrements ef the 
cotnpenialiori law and that tbe ourden bow roO 
with tbe bsnrance company The insonace or 
rlCT qulle natarally b concoued cnly wuh fcdfiB- 
Ing the requirements of the poOcy In fesre md 
thus all tbe emploj-w l e c e iv es fa rTitninnl rmt- 
ll b obviously ImOTcdcal for most cceporaboB 
to be self icjujen but if they were they wwdd te 
far more analjllcal and critical fn their lekco* 
of medical service than they are now 

A idrnlb)r ritnatxm eibts In cneneepoo^TO 
pre-eiDplo>TDeDt exjunlnatincsj tbe great 
whi^ b a ppT tdaud by iD phyafcnM dofap ^ 
dustrfaJ pradke but b ahsofuicfy unaf^ef^ 
by the vajt majority of the caalW cttpjcgatk& 
$acb art not mimical to the wort 

wwn , tnj eritkisin from ibdr itandpcb t bai^ 

more than cflsei by tbe early deteetkn erf BUttcEg* 

nlied physical defects and aflmenu- ^ ^ 
lures in udi cconectkm made by the pbnt 
cfaa are Elely to be viewed askance by the 
pany both on actront of the ct*l awW 

cause they are Iliely to feti tbe pfcysicjin y 

trying to Inoease hb own revon^ 
enmJnatlcms made legally etanpubery hota^ 
empiojir and cmpkn'ee — and that meaiB bo®- 
trr as a whole — would benefit- 

'Ibcrogh pehaps apporeatly frT tfcvant J^ 
subject tbe custom of canymg 
smance actually has a i-cry decided 
rebtiocahjp between tbe factory and the ptni^^ 
Inmdepen^tiaactfce. Assochtuw^'^ 
age bT^^tle- wffl c^tfau^ 
nnlvcaal p joced me a study erf 
would be timely For etample, IfttesuiL^ 
compensation bwi contained 
tbe needed additlora to the n^t 

cal semet, the sitoatian 

Thb would necessitate cltbee cwt^wm 

changes b tnsuiince potit^ to 

aoScoverage or 

tha employer to assume tbeae new 

Independent of tbe insurance carrier This 
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eventually bring him to a realization of the value 
of the measures in\’ol\-e<L 
At first thou^t this might appear to throw an 
additional burden on the emploj'cr Entu if it 
were a burden it would be justified b> the existing 
need but actuallj an^ incrtased initial cost would 
be amply repaid by mereased industrial efliacncy 
yielding di\ddends which^ though somewhat in 
tangibly would be none the less real 


And the physician when treating a patient 
afilicted with an occupational disease or injury 
should not focus his attention cxcIusIxtIj on the 
affected part but give thought to that Individual 
03 a whole further he should be cognizant of the 
foci that that individual is an Integral part of an 
Industnal organization, and still further, he should 
bear in mind that the same individual is a definite 
part of a social order 


^rETHODS or E\^ALUATING EXTENT OF INJURIES 

ElARL D McBRlDE, it D., FA C-S OctJvnouA Cmr Ociaiioua 


P H\SICAL disability means a Umltatioo of 
normal use of the body or parts of the body 
In mdustry phj’sical injury brmgs about 
anatomical and phv-siological changes which alter 
the earning capacity and for whkh sooet> at 
tempts to compensate the mdivndual The ph)*® 
aan, because of his knowledge of the human or 
ganisro, u coiled on to ajaal>ze and measure the 
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newly acquired limitations. DIfiiculUes arise, 
howevxr, when he attempts to evaluate the clini 
cal cvndencc of ph>-sical disability in terms of loss 
of working capadl> There seems to be no suit 
able measuring rod as yet devised no deCmte 
basis of reasoning no common ground upon 
which conclusions and cmlnions ma> rest From 
the medkal standpomt there is no reason why the 
extent of disabihty and its evaluaUon should not 
be diagnosed through just as logical and 8>*s- 
tematic manner of reasoning as is eroplojod in 
diagnosing disease. 

compensation law* base the extent of 
disabihty award on anatomical loss rather than 
on functional Incapaaty Amputations at certain 

S for instance, havT specific awards. If only 
loss has occinred, however, the award can 
trmined onlj bj apportioning whatever 
atent the percentage of partial loss approaches 
the total loss analomicaU) That is, if the part Is 
not ontMy loot, of whnt value 13 it, compared to 
total loffl? At this point the question to 
BtaplyoiicofanatomicaldefiaeDc> Tholostvalue 
of the part no longer can bo estimated by its 
altered shap<^ size, or motion. It must be meas- 
by establishmg the amount of use the part 
be to the individual since the chang^m 
shape, ^ losses of moUon, or other alterations 
have tok^ place. It is withm the scope of medical 
socna therefore to detcnnme the loss of fimctioiL 
^^^^^^ting an opinion, eiprcsamg the ei 

The extent of evaluation is usually for In 
t^ of percentage. A convenient measnnng rod, 
therefore, would have a scale of one hundr^umts 
of wwk^ capaotv The various factors which 
consuU^ normal function for working capaatv 
CM be ^ven an estimate of importance by estab- 
lishing their percentage value on the scale of one 
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Now, if ^ c Bcnitfauje tie forcgolnp duties of tbo 
ntmt pn\-*idan bow man^ of lirem no we 6tttl per 
lorroed m tbe a\Tnge instance? Unfortunately 
m most cases we find the ph\Tiain s conlatt srlui 
a factory pracliaill> limited to the care of *cd 
fknti and duaiKB foe wluch the empk^tr fa 
legally responsible- Are tbe ph\-«aans so ne^H 
gent m their realization of the potential potsibilb 
ties of an adequate indostnal service or are there 
other fgndacDcntal factors at fault? Much has 
been said about the loellectiiTneas of pb)rsklans 
in dealing with indostnal problems — and there la 
no denN*^ there b some justibcation for ihb 
cntidim— but far too btlle been said coocem 
Ing the bachwardneu of corporatloni m recognU 
Ing the necessity for a cornnlete medical aervKe 
It can be stited with coniidence that procUcalli 
e%Tiy physician in mdependent pracuce would be 
only too glad to compK in to far as hc b able 
with am request made am coorpan) for •ome 
service In addition to tbe routine care of tbe In- 
jured. But such requests are go seldom foribcom- 
iQg as debmtel) in damper am enthenfasro with 
wtuch the ph)siciaa mi^t be imbued to enlarge 
tbe scope hu alBhaiion with the factory Tl^ 
apathy of tbe smaller corponttloos a exceedingly 
deteneot m Inatrating the right of thetr cm 
plojees to rccehe the same degree of general n*^ 
cal cupervisKiQ obtained by those employed by 
lii^ corporailoas ha\*ing full time phystaana. 

Our profeasion should aid In spottsodog an In- 
tensive educational campaign to apprbe the heads 
of coqjoratioiH with tbe dlndcnds which an adc- 
Quate medical lervxr Days. Likewise, tbe matter 
ihould be brought bciore the labor organixatlim 
and before the public If industry makes the 
deroand Bureiy the medical profonkm will meet 
it, jost as It atmort lavariably has met other de- 
mands m the pasL Physicians doing a nmtill 
amount of coiporatloQ practice, who might not be 
idcalJi prepor^ to meet these new phues of in- 
dustrlil lervKo dtber would have to equip them 
selves mentally to meet the new condltioos or else 
rbt losing whatem cotpomtioo conUcts they 
ml^t have acquired. Education of the profes- 
skn while essential, will be futile in soUi^ the 
problem untow corponillcm cottsciouiness b con 
currently awikeneo, 

Tbe apotby doplayed by roost corporations 
toward Inelr medical lemce b almost iixxtnpre- 
h en s fb l e . The STcrage fictory superintendent 
mm- meed In hb study of production costs, pays 
htue beed to tbe care of hb tick and injured 
scemlr^y obhvlous to the -vital, though somewhat 
Intangmle, idle tbe welfare of hb wo ik eis plays In 
hb bt^Tve tbceU. Before relegating tbe cart rf 


hb employees to a certain phyncLu the ktd d 
a factory should iorestl^te that phydchii 
qualifications with the time degrw of care oh 
cfaed In the selcctkm of a pbyDcba fat ki 
famBy 

Another factor In causing thbdamterestaftfa 
cmpIoyTT arbes directly out of the pbefa* cf cno- 
p en ra tion InsuraDCO. After reedviog kaomet 
coverage tbe emptoytr only too irequailly*tob 
any conveniently located ctxtor ortcapOTili- 
out question the physician designated by tie b- 
tuiaoce comer Having paid his Insuruce fo- 
mlum he b dfslnclined to erpend furtier fib, 
feeling that he has met the reoubemend tf tie 
compensatloQ law and that the ourden now rad 
with tbe Insurance company Tbe faamMce or 
ricr Quite naturally b cooceroed only with fn^ 
Ing the tequiremeou of tbe pohey In fc rct m 
thus ail the employee reenres b mi n im a l 
It b obt-kmily Impractical for n»it ccr p^l^ 
to be sel/ InsoTtfi bot If they were Iher 
far more anahllcal and critical la their serctea 

of roedi^ servlet than they are BOW 

A simltor riluatk* aba b ctmnectwt^ 
pre-rtDpkmnent cxamiaslfads, the great ri« a 
wbi^ Is apprt^ted by all pfoTlcans dwy^ 
dustrlal practice, but b abscJaie^ 
by the vast majority cf the imafe 
Such aamioalJoa are not intaJctl to ^ 
men, anv criiidsm fr«n their 

iDore than oflsel by the early (Section cf ^ 

Qlxed phyrical delccis and al^U- 
lures in thb cocneclkm made by tbe 
dan arc likely to be dewed as^by 
pony cfIjdab,bothDnacconntcfthecc*t 
52c they are likdy to feel the 

Ijylnn to Increase hb own tevtnttt^ ^ 

^□najJora mode Icgall) 
employer and employee-W that meais 
try as a whob— would benefit to 

Though perhaps apparwlly 
subject the custan d tb 

actually has a very 
relaticnshln betwe« ibc 
In Independent prectfce. 

■ge b and doubtless wDl BvasifO 

anlveittl procedure a study 
would be timely 

compensaboo ^ 

tbe needed addltkca to ^ 
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c\Tntually bring him to a rcaluation of the x-nluc 
of the measures ln\*ol\*ed 

At first thought this might appear to throw an 
additional burden on the eraploj-er E\*en if it 
were a burden It would be jusUfied b> the existing 
need but actuall> an\ Increased imtial cost would 
be amplj repaid b> increased Industrial efiiaenc> 
yielding diddends which though somewhat In 
tangible would be none the less real 


And the ph>*siaan when treating a patient 
afflicted with an occupational disease or Injup 
should not focus his attention cxclusl\-el> on the 
affected part but gi\-e thought to that indiiddual 
as a whole further, he should be cognixant of the 
fact that that Indindual is an integral part of an 
industrial organlration and still further, he should 
bear in mind that the same indii-idual is a definite 
part of a social order 


METHODS OF EVALUATING EXTENT OF INJURIES 

earl D ifcBRtDE, M D CS^ OoAnoitA City On-SBOiiA 


P HYSICAL disabiUt) means a Umitauon of 
normal use of the bod\ or parts of the body 
In bdu5tr> phi-sical injury brings about 
anatomical and ph\-slological cnanM which alter 
the earning capaaty and for which soact) ^ 
tempts to compensate the indisndual The ph)*si 
dan, because of his knowledge of the human or 
gamsm is c^ed on to analyse and measure the 
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newly acquired Imutatlons. Difficulties arise, 
however, when he attempts to c^•aluate the dim- 
cal c\ndtnce of phvslcal aisabllit> in terms of loss 
of working capadt) There seems to be no suit 
able measuring rod as >ct devised, no definite 
baais of reasoning no common ground upon 
which conduslons and onimons maj rest From 
the mescal standpomt there is no reason wh> the 
extent of disabtht\ and its et'aiuaUon should not 
be diagnosed through just as logical and s>'s- 
temauc manner of reasoning as (s cmplo>‘ed m 
diagnosing disease. 

Most compensation laws base the extent of 
disabnit^ award on anatomical loss rather than 
on funcuonal incapodty Amputations at certain 
pomts for instance havT ipeafic awards If only 

r ial loss has occurred, hon ei-er, the award can 
determined only by apportioning whatcirr 
extent the percentage of partial loss approaches 
the total loss analormcallj That Is, if the part is 
not entirely lost, of what value is it, compared to 
total loss? At this point the question ceases to be 
simply one of anatomical defiacDcj Thelostvalue 
of the part no longer can be estimated by Its 
altered shape, size or motion It must be meas- 
ured by estabUshm^ the amount of use the part 
win be to the mdividual since the changes In 
shape, size, losses of motion or other alterations 
have taken place. It is withm the scope of medical 
sdcncc thei^ore to determine the loss of function, 
thereby fonnulatmg an opinion, er pT w w ing the ex 
tent of loss. 

The extent of e\*aIuation is usually asked for in 
terms of percentage. A convenient measuring rod, 
therefore, would have a scale of one hundred units 
of working capacity The various factors whidi 
constitute noiWl function for working capeaty 
can be given an estimate of importance by estab- 
lishing their percentage value on the scale of one 
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hundred per cent nwuorir^ rod. Their total then 
wtwld be <aie hundred per cenL Ao aBaI>’*l» of the 
fuocttoci of the body from the working capaa^ 
■tandpobit, would Mem to be amply cxpre»cd In 
fire prindpjJ lactoci, which make poasiie auch 
acta 8J giijqjing throwir* Jott*. pulUng, jwah 
lug, taming bending Ufti^ walUng j umping 
and running. These aictora are 

I Qatcinas of aduii, lodkadog aJertnm, 
nlmbleneaa, and ipeeA 


» Ci>-*milHaiu)n of raovenwil^ 
nsoothnesa of aetkm, atendroe*, oalaitT 
wachfocitiftg of mOTCoent* rwolting w 
wneoev deftnm and good coolrol 

3 S/rrtrt*,lndiait£«phy»fcalcKfP 
intencity power of acuon aa well « » 

4- ^enrniy Indicating coofid^ 

truatworthincaa and rcHScity without o***o> 




iMcBRIDE JIETHODS Or F\.U,UATING EXTEKT OF INJURIES 



Vomuil Lloited raotloa Nanzial limU«d moUoa 

Coscnmcis or \Ho»cd:o ABrurv 



'OftUj'ed •clwQ— A«rt«xdn»~*o% T\ cakneu— 

of JO (irtkiD)"! e je(eo-onlliuUoo)»4% eJ » (ftrcacib) - ie% 



i4-4+ *0+8+1+ J +i “ *7 per cent dkitilitj 


Fig. 3. Ermhiotfaig A back dItaUlIty 
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S Endurance, fadlcatinp toleniuon >'ig;or, and 
continuation of activity inthout mterrnpLiotL 

In respect to industrial injunes, two other (ac 
tors may be placed on the scale 

1 Safdy, indicating ability to protect oneself 
and other* 

2 Prcsiige of normal physique and apparent 
competcTKy in seeking or retaining emplcn'ment 

These functional factors may he appLed to 
specific parts of the bod\ In the hand they would 
be stated as follows (i) quickness and nimbk- 
ncss of distal action (2) ccMirdination of fingers 
and thumb in apposing finger tips to thumb and 
thumb to fingers and palm (3) strength of ^p 
end fist making ability striking slapping boldung 
and pushing power (4) secunty or reliability m 
delicate finger sense and dependability 00 life 
long habltind and technical finger accomplish- 
ments, (5) endurance of pinching holding or 
gripping action. 

In respect to the leg, foot and toes, the factors 
may be considered as follows (i) quickness 
nlrnblcness roringincss of step and gait (a) co- 
ordination of feet and toes In smoothness and 
BtcadlncM of step and gait (3) strength of wei^t 



bearing and power of action m standing walking 
running or jumping (4) secunty or^SiabOlty of 
toe, heel or foot action in habitual and technical 
accomplishments of life long dc\’eloprDent, (5) en 
durance of gripping power of toes, toleration of 
continuous action. 

The method is graphically presented m Figures 
I and 2 

The scale of the rule is graded as follows 

Qoidme* of iction 'ahic lo pet cent 

Co-ordlnatioii of iKntinenU \’x]ap ^ r»*r cent 

cent 
cent 
cent 
cdt 
cent 
cent 


Strastli 

Seconty 

pTirfrTT«rirf> 

Sel^iictor 

PrtBOce of aomul pbytiqac 
TotiJ 
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In Hc esthuite of the extent of cfit- 

abQity the percents^ of kn of each fanctlanal 
factor Is coDcefvtd from the ftandpoint of medical 
knowledge and the reaolt U eipf t J a e d in tenm oJ 
diobility 

For iritance, if It b thought the activity factor 
win be affected 35 per cent, then 15 pw cent of 10, 
the valoe of the factor nw^n.^ 1 5 per cent db- 
abfllty Applying the teat to each rf the facton 
In the 100 per cent ecale on the so-called mcasurlnf 
rod of fanctkn and summing up the percentare <m 
loeo of each factor the to^ amonnt of dbabujty 
b determined. For example, a beck diaablUty 
m^t be conceived as ffluatrated m Figure y 

If a danbOity to an arm hat occurr^ fuch as 
a Umitation of moboa at the elbow the tame 
pnndplea, on the mcafnrlng rod, are appUed. 
For example, an estimate m^t be applied aa In 
Figure 4. 


Multiple duahOltles often axe very tndJe- 
tome in that the physician may be 
percentage each contimutes to a dbabIHty Ihex 
may be estimated as flltatrated in Figure 4 

Another troublesome phase of esmnatlor dh- 
abihty b that In which each Individual dauQt; 
to a part b so great that the turn of aH datHBt? 
percentages wo^ be more 100 per cent 
The methods of calcnladi^ each a case b Sba- 
trated in Ffaurc 6 

In many Slates the law awards a certain tmotml 
for loss 01 mdhridnal parts of the botfy rack u a 
finger hand, arm or foot Where a dlssliltty ha 
ocemred to severul parts of an extremity is fa 
the finger hwnd, «rni upper arm. It b suiue tines 
rathCTolfliaJt to express In peuper percmti^ tie 
dbabOity part b to Ae entire arm. The 
method of estimating soefa (hsahOitiei fa Dho- 
tiBled In Figure 7 


TRIVIAL INDUSTRIAL INJURIES OF THE HAND LEADING TO 
PROLONGED DISABILITY 


UXEN B. KANAVEL, ALD Cmcioo 


I T a onfortuoate that many patients with 
trivial mjnries do not appt>' at once to their 
phyodan for proper treatment. Too often 
the Eirgcon sees patWits who have eostained 
simple miuries of the hand which If th^ had been 
treated promptly and properly would have given 
rise to 00 diaablUtv or trouble, ilanv patseots 
who now have taelem bryli would have been 
spared fhb (SsabfUtv hij umall pin and needle 
puncture*, scratches, and hrubes been properly 
treated, if soch Injuria had beai properly cleansed 
and treated with antlseptia and kept dean. 

Among these, attention n^ be drawn to 
Infectkm from cattle halra. These occur most 
commonly in those dcahng with cattle, such as 
stockmtn, those milking cow*, etc. Tlie hairs of 
cattle have scales that tend to migrate under the 
•kin when thcT have entered throu^ some 
cracked caDus, TTicse partimts develm minor 
•>iTfw#!i which, If opened, to be followed by 
repeated abscesm and dbaHEty often extending 
over a penod of months. If the abs cca s cs are 


properly opened and aH the migratinf hair re* 
mo^ there b prompt recovery . , . 

Another minor Injury almost abreyi nepeetta 
a that doe to Indelihle pencDs 
office weeker breaks off the point of an In^ 
pencD In the palm, the point rtnuln^ fa^ 
tissue. At times nothing Is done, and at 
fiiwf tnwHwr naJe attempts are made at 
wflh tlio rault tilt tlo indeSble lad !• 

Alto thK allWli no dlficnlty iw « “ 

Ktoil cfay,, ^ “ 

dye may take place and cause the de ath 
tbKies around the pencil pdnt 
Infcctloo mar ensue. Such patjffits 
Bc no r a diaSity lasting for wrtts s^ ro 
and Buffer groat poin ^ dbcomfcfft. If»J^^ 
had been cocndlrf he 

once and complctehr the ^ 

pomt. In the pablL •choci to 

ddSc pendb are now forHd^ 
safeguard them t gainst the h* 

Injury of the conjunctiva from soch peitfiB- 
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THE PROBLEM OF COMPETITION IN LNDUSTRUL iMEDICINE 
AND TRiVUlimC SURGERY 

ILJ ^\umCRE, M TAco«.i \\ ASHUtcrot 


T he time-honored and high!} commendable 
ambition of e\tr> educated ph>-»Iaan to 
dcv'elop a practice upon a basis of his 
opportunity to use his assets m semee to sodct\ 
been scriouslj thwarted In the state of 
Washington. This has been brought about b) 
that form of health insurance loKrwn as contract 
practice. 

Industnal acadent insurance was first estab- 
lished m Washington to mate it possible to 
render proper medical and surgical 5cr\'ice to the 
worters m remote lurobcnng camps. Later iWs 
plan for paying for such sciAdce was adopted in 
cities and towns. Contract practice hlewise 
followed this plan into the urban communities 
with the result that in the concentrauon of such 
BurgCT) in the hands of a few nhj'siaans who seek 
these contracts the metho«3s of securing this 
work are not alwav's within the bounds of fair 
and ethical competition. 

Hm medial profession did not resent lodos- 
tnal insurance or contract practice 8enoual> as 
long as contracts were confined to industiy and 
large groups of workmen The object is to the 
emplojment of lay sohators to comb the com- 
mimity extol their employers and sign up smaD 
groups in all walks of file One such contracting 
phj-fioan 15 operating this sj'stcm oTrer a radius 
of 30 miles and this area includes large dtics. 

A commendable and neceasar> method of 
rendering medical care in remote bdustrial 
r^ons has been transformed b> commerdal 
methods Into a gigantic health insurance move 
ment that threatens to include the entire popu- 
lation, and the general medical profession is very 
properly alarm^ 

Some have advocated the expulsion of contract 
doctors from our medioJ societies. Others haw 
urged the passage of laws forbidding contract 
practice. Nelt^ position Is tenable. 

Counter movements initiated by groups in 
medical societies have not always successful 
for obvious reasons. 

Eighteen months ago the ph^rsiaans of Tacoma 
established a research laboratory for the study of 
medfcal economics, and mdurtnal media ng m 
Its relationship to the general problem of state 


health insurance has been the major problem 
studied. 

Contract practice is legal in the State of 
\\ ashmgton 

Oiffl nixed labor is oppo*cd to contract practice 
and most of our ph^’sicuns even those who bold 
contracts do not like this method of practicing 
mediaoe but both the preference of empIo^reTS 
for this system, and the need of industry for some 
form of accident and health insurance have wown 
It firmlj into the industnal fabnc of the State of 
Washir^on We roust deal with it W c arc not 
opposed to health insurance as a pnnaplc. 

Ue are opposed to the etaTs which haw crept 
In as the details of the s>item haw been applied 
and belie\*e that the medical profession should 
furnish the ladership for a mosxmeat to dc'Tjop 
a better form 

The Tacoma group haw done some Intensiw 
work on a plan for handling the lituatloa in 
Tacoma. TTie auses of failare in other groups 
haw been large!} professional shortcomings 
and the enure group has now agre^ to submit 
to rigid rules and regulations for their 
nation. 

We haw lightened control b> giving autocratic 
power to a committee of three. Eadi new case 
roust be promptly reported to the office of the 
bureau, a case record must be set up, and the 
eaeculiw committee must review the file dail) 
This aimmittee has the euihorit} to call a con 
sultation on an} senous or prolonged case and 
the consultant must file a wntten report of the 
consultation at the bureau office. DQls maj be 
modified or disallowed State and insurance re- 
ports are sent through the bureau office and it fa 
the dut>' of the manager to sec that thej are 
promptl} and properly completed. The bureau 
or in other words the organixed profession stands 
behind the quality of service rendered 

An eipcnment m a department store has shown 
that one dollar per month per person is not 
aufSdent to render adequate medkal service 
The amount necessary a from one doGar and 
fifty cents to two dollars per month. 

On the whole the plan of the Tacoma group fa 
working well under the strict regulations. 
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^TMlE powBotJ cJ the Committee on the Teicfa 

I hut oi So jiejy '^ur|icxl Specititfei tt M 

^ IcJlon Pr^ C ZtpUe. Chia|o ehalnub 
EHioll C Culler ClfirtlitHi Irvuaj S CutUr 
Chidgo J Ueuer New Vorh, •McTBadcr R. 

hlatWTte. tdiDorton UI*b O U’hjppie New York 
Tb* crusUirtice thatiibfeci wa^b^ct Ibejeffef 
•OQ Hold St LouW, OotKxr 19, i^ti u o( 
the (.linicit Lortfnm 0} the Aioenam CoUcs« ot 
Surreoitt. Fir C Oordoo New ^ork, Tke- 

prtdtlciH of the \merKu CcJiejt of Soiiseona, 
preddod 

F«a cuy H llAiTtv dirttrue /tnml of tJta 
\nuncui CoUege ji Sqrgtoai, etpUii^ the rtuona 
for theective iDterat of ibe CoD^ la the nb)ect oi 
tetchiof of »ttrftry tod the eurgical cpc^hla lo 
the toUoaing term 

\\ hr doo the Vnencaa CoQct* of Sarnou welt 
co^opmuoft « th the \nc>oatk« ot ^laer»n MeA 
ol CoUtgei Receuw it U a penooost aim ol ibe 
Amencaa CoUefc of Surteoa* to Imp fOTg aorcerT 
that la neceawirv ajtd to oauaate aanaceMKry far 
gm Jf thtf program ij to adueva ka fmted dfr- 
vdopmeat thie CwHeas CoUege of Sargem Biuft 
ha o as uceraft ta rverr braLeh of oaodidne It 
STQSt 00 opoau «uh the appror-ed tnedkal athooia 
Then modidne u taciglrt, U tnoic co-operate with 
the apprar-ed hov>itaik the eovuotuceot is vbkh 
doctori ead turgeota iraat the IQ aad ta^ired It 
aiuat co-operate with the edeatlbc devekraoetil of 
geaeral, fpedal, aad appUed »denc« lod It mtui 
co-opente with the puhlk oo th« baxtt of the IdcaU 
and cthks of the cooat loarsed profeaakm. 

Then are ui the U&lted States abent )4S<ooo 
ngrstered adeobhe phvddass ApprorimatelY oaa- 
(oauih of thh nuinber are eoftsu bt pahhe ocalth 
actlvfnca, arid aBCther oce-foortb hara retired and 
are not now aogaged In the actirv, indepeodent 
peafrtce ol mediae This iaaes a total of fome 

oce* doctota who art piartfcbig iodepeiuient pf». 
vtnthra aad catative tnedidm to fermal keaftJE It 
ia thseiore appertot that the American Concf* of 
Sorteons — mridirinf of 10^49 rugcoDa 

}oti)^ in a atraig aQmlriJttiitTfe corpararioo-^ In 
a ptalritm to co-epmte dow^ with toot lofinentfal 
bi^ that ie ao deeply Intexcfttd in the foManca of 
the teaching of aUtnnebesof medldne BircciT 

Partlmkriy an we Intemted that the acifntfAf 
iBedkai pTfrlewteffl abtH Ttalntatr, the pnrftr of ita 
n&ia that U ihaS he kept frae tnm tlu encroach 
TTHtnn of Imcolan, coltnta, aod patent mettidae 
TWlora. 
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n c an anxlom that medfcal frtdoxlea aho an 
sovini u hiteruet tn oar bospftak shall be peo t tt ie J 
from eabtlmea ^ poUtla and krerthr awoch 
tkiQS that aoT hospital shall be laehgiw (or tutene 
asrictUDcnta If It is loote to fta ethics U h tofsates 
Irrtgabr hnandal pcaolces smonc Us laechcal sot 
If the it^ conf cieae s a are sexheted or actaaS^ n- 
podiated and Ig ttored and U radldcrent records tai 
pcrfnnctOTV Uhcttatory reports an amcmaced. 

The CoUese has workca consdenUns^ to e&aP 
ute these tmgpiUiities from honiibu nodsci- 
Eadi year the approved hst of hapltali enbw^ 
fucb InsUtntioo* u an fooad ehgflxe after arsful 
pcssonal somy by a nwrsectatire of the CiiDy. 
This list is in yon r hands. The dean of rrerr Ch» 
K retdl^ scbool powesees that tacord, sad b e 
itadlly asctTtslo troo ns why any partJcolar 
U not on that Ust. U »e can be shown that 
erred to onr jodgmeot In dlndniUng a boapUsl, w» 
« 01 ba glad to mshe atneoda. 

ITia patamemnt object ol this 
b to aMronte a disenarioc of e«r mafeal ottWtSes, 
and to land IM fjrmfolhatie toiaaoee aad 
lion ti the ^att riuD CoOege of bciiwia t* ^ 

tf ywu Beard, arid to lha mpikal adoeds *to± 8^ 

the rwfwsf^ty of edncstlag the dorters of tor 

. r- _l,m 

Fta» C ZAmx as ehainnaa of the Comnrftw 
•poke of ibe foTtaatW cd the CoaunfUresw 
porpoees aad stated that the rnmrnU tn 
setnn ihe opfakms of all teadiaa ef 
to pmeni ihtto In a report wEddi wffl U belprw t* 
ietxhm of K mry to rebnOdlng thrir 

Gtotok J uncxi « paper on Cadnattio^ 

ua « ftnOT WU 

rtr Za^e. Di Heoet eipresaed tie^i«e^ 

to ih^^Srym toadeqaate and tfrl 
eod atoold U Increased, set only fa “• 
tebods but poaifhfT to the la^ 
tant homUakDr Hencr had aeaf oert a qoa^ 

ttaltoVXanalywd thatypaedtradn^^ 

•4 medical schools. In 

to* to r'^ f ry takes the iorra of 

xeak-act to a bachi« hoepftal 

todudre taijica] petholowr <hM« 

r ratire and poriopmliW 

ts and a ranaWe aawont of operalfa* 
gained at firet as aa asabtaiW then « 
tidier aap err U oB, and Srvfa^ 

earfoan. These ctranes of iwiractloo ^“7 
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to 5 years and are not uniform in amount of time 
devoted to the various subjects or in the subjects 
covered. A number of the schools giving such 
course* gisnt de g r ees upon their satisfactory com 
pletion. Of the men who haN-c taken such course* 
the majority have positions of professional or 
other rank in the countrj The fawrable opinion of 
the heads of the department* of surgery In certain 
medical school* toward such a course of Instruction 
was expressed. 

F.T.T.T ftvr C Cutler s paper on Undergradoato 
Teaching of Surgery was presented by Dr ZapfTe. 
\s a rei^t of the questionnaire sent to leading sur 
geons teaching surgery in the United States the 
trend of opinion was expressed as being that these 
surgeons emphasised the type of the prinaptes of 
surgery surreal pathology a course of minor 
trauma and sepsis and surgical diagnosis. These 
same men have Indicated strongly that they do not 
think It within thcir pitrvmcc to leach operative 
surgery Dr Cutler eraphislxed the desiraDlUlv of 
reaUsation on the part of the medical schools and 
llcenung boards for the necessity of an extra and 
epeaal training b^ore medical graduate* are allowed 
to assume responsibilities attendant upon the In 
dividual practice of surgery 

AllekO Wmppu: presented his paper on Post 
Graduate Instruction m Surgery Dr Whipple 
stated that the successful development in the orgam- 
xation of adequate and modern medical service in 
any community depends npoo the training the 
ability and the experience of the professional per 
sonneL The proper allottment of time and the 
graded sequence of the periods of training reoulred 
m the various fields of medldne and the spectallie* 
are the factori which have to be conslderw In the 
pre medical sebooL medical school botpitaJ In 
terneahlp reaidentsrup or fellowship up to and In 
eluding post graduate courses for uose already 
tralnra in geoCTal mwlicine or the specialties. These 
are but phases of the entire scheme of medical and 
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surgical training Dr WTiIpple emphasized the fact 
that post-graduate courses m surgery and surgical 
specialties should be limited to candidates with ade^ 
quate surgical training and with some experience in 
surgical practice. Such course* should be properly 
organized and conducted by senior and more ex 
pencnced surgeons preferably under nnJiiTrtity 
auspice*. In such conrses adi'antagc* were 

K Inted out of disgnostic clinics follow up clinJcs, 
wratory courses courses in roentgen film and 
fluoroscopic Interpretation, courses in endoscopy 
and experience gained b> dose association with the 
teaching surgeons. 

ALEXAjnjES R. Munroe presented the 'Amend 
ment to the Medical rrofcadon Act of the ProiiTncc 
of Alberta of 153d which prescribe* qualification* 
for those who practice surgery In that Province. 
The qualiCcatloDs are fulGlJcd under the auspice* of 
the Senate of the Provinciil Um\'er*lly During 
the past 6 \Tars, 83 certificate* In general surgery 
and surdcal spedalUes ha\ e been granted. 

The msamlon of these subject* was continued by 
Dr* Ilowarti C NafTiigtr Samuel C Harvey Owen 
H. Wangensteen George \\ Crile, and W T 
Coughlin Dr Ilancy drew attention to the nects 
ally of producing men with lnitJatJ\'e enough to ro 
on learning snrgery the rest of their live* and to the 
fact that to accomplbb this a modem sj'stem of ap- 
pratJee assisunti would be a desirable method. 
Dr Wangensteco expreased the opinkm that so 
ma^ already trained surgeon* are now generally 
avaOable that the minimal requirtrnents 01 training 
for the pmeiJee of surger y ihc^d be dearly defined 
and be emphasized the importance Is surgical train 
Ingof experience in other than operative procedure*. 
Dr Crile explained that all of the actJvitle* of the 
American College of Surgeons are part of a great 
educational program and indicated that It was fitting 
tMt such an institution display a great interest In 
the f a efli Ues a\’ailable for tne tral^g of surgeons 
and surgical ipedalists. 
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DEPARTMENT OF CLINICAL RESEARCH— \LBERT J 0CH5VER MEMORIAL 


T ile votl tn cQitkaJ ramtA, vbich b bei&fcon' 
ducted \jj the CoOe^ iodudts thit of tb« ted' 
lowing commiiim cnmmltietcmtiietratiMnt 
of mabfuu dbeues comatitec on Um of 

trmHgiturt dbitiwrt conuslUen oa booe cucoma 
coomlttce on the utfttTDeot of fnetum committee 


oo dibkal hbontorfei botrd os tanLol ooda 

tdctnrei V>o*f d rm jr i itoil rfat TTH- dli‘*w> iivt 
luiciy 

A ftirvty of the week of tWi dtpartiaail xUd het 
brat petfonncij doriof tiu mt yw k mdrtfeJ it 
the njXKti of the lAdMduu csomltteei. 


COMMITTEE ON THE TREATMENT OF MALIGNANT DISEASES 

B0BI::RT B GREENOUGU MJt> Boewm Qrtinnm 


I HAVE the honor to uihmlt the loUonija ttjnrt 
ol the Committee oo the Treeuaeot of MeD| 
MQt Dbeuet. 

The Mbject of ujkw chaio hu been tctirtlj 
prom ul{itri darint; the pact ratr br pertomi Inter 
Tien aith the aitptiiiijritatt asd medfeat fU0* 
of boepital*. For Uu* pQfptw the THnetor Geoortl 
ha* uaS^ud the co<c«ntlon o( the ho^tM 
larestifaton and (b •dotlon two epe^t 6etd tep' 
raesuuve* 

It fa otndcra* that there ue hc^uU o« the 
ap pr oved he ot the CoQefe is wbkn (t wcuM be 
Imppcopiate to have cmacer cUsld, neb a* (n 
many of the bo^UU of the federal fovenuneot. In 
tb* haspitala for chOdieo, aod to materaltj ortbO' 
pedlc, tobcKnlo^ nnjttal, couvaletcent, cob 
ttgiosi diaeaaea, inoustrlai, and eyo, ear, dou and 
thrat hcwpiiala. Bat In ctrery bo^ifcal urto aUch 
ojuv aia are received thm ahivU be tadlHlea 
and pcraocnel loc efficfent dlagaaatlc aod thenpautlc 
uearoiea, and ttda tmotie* cosKihatlom or con- 
fcTtnce* be t w ees tralnefl jorjeona, ndkdogbta, and 
paiboloflJta 

In aotne boipltalt it happeu that there f* oM 
ladlvldosl ntembet of the liafi ot one departrocBt 
ohoer q^retial in t er ut In canrer haa led to an on- 
sKtally good ortaalnBtioQ for the care aod l^lorr tm 
of cancer eaaea In that department. Soch bo^ritab 
are reco|:sittd is the HfCbig of the CoOege hr a 
ludal detimtlofl rtfcrfuf to the departmestanm 
of the Doapital and the aiatcoce In one or moca 
of the departmenU of the eqalTalent of the mhdiBixm 
ftandard lor caocw dinict. 

Frocn other boapftai* c« riinfca ertdem haa been 
presanled to the (-oOm that the teqofiad fadtUIei 
and p e uot m al am arauable hot that ctasptrffcro ol 
the oTpslotfoB of a lorroal rSnk along th* Uoca 


recomoended by the Cofkge hu sot yrt te*a 
actotopSahtd. sidi InstHoikma wfH haw *««¥*■ 
ate terogmliko In the hei sjt of the CoIh*c. 

la rtitiln c&la ta metocal acbook, «sd a 
tain mml bcapital*, the ftiacii* of tha ctxtra» 
Urwtrtaed to that of ptcrrfdfaij dfape**, 
the ihmpeatir um a Ju r u are canled «t u «<► 
pfetelr updiped laatkotloM to triilch the 
maT be n+nwd. Soeh dkiBoeric ch^ 
attain approprltte aJamdard* tad wfa t«e« 
recotMUos In the Qatisf of the Cefiefs 

It (a propoaed that a Drt of tmond 
diaia be poWlihed b i<jii The 
have bets peraosallv forwyed or 
qoate report* haw been rertfi'ed doitn* t* e P* 
rear noinber cae Ihcuaand filtwn. Of th^*^ 
onndnd t«o hare no cancer cHska- A trat* 
daMf^Uon of the cancer disk* foflort 

Appeortd 
ReansreaxM 
Qjpmtjfaf er (sotxtepUted 

At the meetinj of ih* CwnmlUee «* 

eleven addWocai reeled forniB for caw 

parts of the body Trew apposwd and 

niation ha* been gfrei to th« tar 

wUct nerw namber dxU^ 

new record form* haw beei 

are in the cewm of 

adoption of thiae fono# wffl do ■**«< 

thaaanpQatioa of reHable *tathtla M the 
of cancu fn Amerfca. ^ 

In costisnaia* ef the prerwo 
Omaftteo, all Xb«*> 

beri nf the Radklo*!^ Sod^ cd 
were tariled during li* nwcth of 
aith the Cotntnluee aD ca»e* of canwr 


561 



COmilTTEE AND DEPARTilENT REPORTS 


563 


their practice dunag the year* 1934-35-26 A* a 
direct reaponie to thU recraest there have been 
recri\"ed thu* lax 3^65 detailed record* of cancer of 
diflcrent part* of the bod\, Incladed amonR which 
are 1^30 of 5 year «ur\'UtU. These record* ore 
being Ribiected to careful analj'il* for Rrouplng a* 
to organ* tj’pe* of cancer method* of treatment 
and results, and the information will be taba 
lated and publiahed with the three thonsand 
detailed record* prevdously In the irchl\*e* of the 
Committee 

The recency of *n\ general mQ\-cment for the 
organization of formal carveer clinic* and their more 
accurate record* ha* impeded the worL of the Com 
mlttee in the collection of statistic* of greater 
volume. 

An Important result of this widespread request 
and the distribution of record forms has been the 
known Installation of Improved record systems by 
many bospltab so that in the future compilation 
of results will be much facilitated Many who 
signified their wilUngne** to co-operate In this 
study fouiKl It Impossible on account of incomplete- 
ness of their existing records, and have now In 
stalled new record system*. 

The CoUe« engages in these camuhtlse sindles 
for tlw benefit of its Feilow* and of humanity and 
it will accomplish it* purpose only when it* Fellow 
ship in its entirety approves and participates In 
rach studiei. These studies by the committees and 
by the admUmtrstlve officers constitute merely a 
means of ezp rearing the voice tod work of the 
Fellowship 01 the College On the other hind it Is 
the doty of the committees ai>d the admlaIstraU\*e 
brsnch of the College to indicate to It* Fellow* 
methods and studies that wdl lead to progress in 
knowledge and in it* application. In no small 
degree this purpose has been acoomplfshed by the 
inauguration of the work directed toward the 
compilation of reliable statistics 

In addition to this work more attention has been 
directed toward the compilation of cumulative 
statistics from sothcnticat^ recent report* in the 
literature Baied on a study of this literature which 
ha* been compQed by the College Dr Grantley W 
Taylor prepaued an article on Cancer of the 
Breast which was published by the College. 
Simlltr publication* on cancer of other organ* are 
contemplated. 

Minimum Standard for Cancer Clinics In General 
Hospitals 

I OrianisatioH There shall be a definite organize 
tlon of the service and It shall include an ezecu 
tive officer and representativea of ail the depart 
ment* of the boapital which are concerned in the 


diagnosis and treatment of cancer The services 
of a secretary and of a sodal lervice worker shall 
be available 

2 CenfaxHus iV* an essential feature of the ier\ 
Ice there shall be regular conferences or consul 
tatloDs at which the diagnosis and treatment of 
the indlNddusl cases are dlscuised by all members 
of the clinic who are concerned with the case 

3 Patients Reference to the esneer clirdc of all 
patients In whom the dbgnosls or treatment of 
cancer Is to be considered shall be either >olun 
tarv or obliRator\ in accordance with the Note 
of the medical stiff or of the go\-eming board of 
the hospital 

4 Equippient In addition to the diagnostic and 
llwnpcutlc surgical equipment which la required 
In cvtjy approved gctieral hospital there shall 
be ax’auable an apparatus for \ ray therapy of 
an e{Iectl\Tr>es* which is generally agreed upon 
a* adequate and an amount of radium sufficient 
to Iniure effective treatment 

5 Rreords In addition to the record* which are 
required In e\Try appro\ed general hospital, 
thoe shall be additional records of (i) the 
detail* of the history and of the ciamlnatlon for 
canrer in different region* of the body such as 
art indicated on the form records which are 
recommended by the Committee on the Treat 
ment of Malignant Disease* American College 
of Surgeon* (b) the details of the treatment b\ 
radium or \ ray a* Indicated on the form rec 
ord* which are recommended b\ the Committee 
on the Treatment of hlaUgnant DUeaies 
American College of Surgeon* (c) periodic 
ezamination* at Interval* for a period of at 
least five year* following treatment 

6 TreotmrvI The treatment of cancer patient* 
shall be entrusted to the member* of the staff of 
the cancer clinic ezeept In ca*e* in which ide- 
cmate treatment In accordance with the collec 
tlve recommendation of the sUfI of the cancer 
dlnlc can be procured otberwiie. 


The personnel of the Committee orx the Treat 
ment of hlallgnant Disease* is as follows 

Robert D Creenooth, Boston CfcifniMa 


A. C. firoden, 

Rochester Slinn. 
Curtis F Bn m*tn 
Balthoore 
0«o»ge W CrUe 
Oevtiuid 

Bowman C. Crowell, 
Chicago 

WnUamDutae, Bostoo 
Edwin C. Emst, St Louis 
Rupert H Flkc Atlanta 


John II T Finney 
Baltimore 

Burton J Lee Newkork 
Frank Lynch, 

San Frmodaco 
Robert T Miller Jr 
Baltimore 

Henry K. raocoast, 
PhfladelphU 

n, Gideon \S dU, Chicago 
Francfa a ood, NewYork 
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CO:iIiinTEE ON THE TREAT1.1ENT OF FRACTURES 

aiARLCS L. SCTODER, M 1 > Bomn* ailmaa 


I HA\ E the hoBoe to mbcilt to the Boud o! Re- 
jEOt» the ninth enntiU report oi the Committee 
on the Treetmeat ol Frednrev There »« now 
59 roanber* of tie Gencrii Gminuttee 
The deitb erf e (ormer member <rf the coonniltce. 
Dt A- P C Ajhhnrn of Phfladdphi* and the death 
of an atuve member Dr Nathardel AObon ot CU- 
cap3 are recorded 

A rrrijed and smplihed aen>ad edition ot Ah Out 
Ji*f ef ikt Tr aJmttti oj Ftacimti ha* reoentlj been 
puhEibed by the CoUete Tb* cordkl reception trf 
the hnt edilion of thl* (') Uiet bv the profeaioa 
more than aarruiled the dma and ap^t la 

com^tolnt thk aecoad edUion. To E)t Koacoe 
tiebb of Minneapotii Dr Edaln Rjreraoo of 
Chici|» and the director of the Departmeot of 
rUnical Reaeaich Dr Doemun C CfowdL the ap- 
predalloo of thii Comtaitirt U extended tot thclt 
wperYttkm ajid cnuduct of thia accoad edhion The 
Committee hopes to keep thU Ontiiru abmat of u/ 
loportant advance in the treattaent erf fimaare*. 
Kerw prinUft** from time w lime eifl be made Ub 
the dmre of the Cotniniuee to keep thene aKtabm 
of the Amerku f oQe^ of Sojceoa* nbe are opo' 
dail; intemied itt (rectnre tmtraent periodkalljr 
taiormed of prosrew in thfi q>edal dqMrtmnt M 
nrgn^ Copia of this CheicQ* maa be had br ed 
dnausf the Amerfcta C oEIeta of Sorcexit, 40 haat 
Erie Street Cbfctpo ItUrud^ 

Rrfusai ummiUfti It hai been Inrm the bepo' 
nioj: and auQ u the poUcv of the Cieneral Coannittee 
to eateod the biftueBcg of the CoOeje throagb the 
bvbig pereonal contacta made by tnemberahfp of lor 
f«DJ iDtcreated is fnrttiret la three rcfloQai t^wpa- 
Tbere are now twtnty-eijht awh Rrelonai Comrait 
teei. >N e have, therefore at rereentaMot three bon 
died men carrying the Ideab of the Collego dbecthf 
Into their eoenniittrea. The Committee be- 

Urrre that an immediata fonnatkm of new com 
mlttere ahoaid be ondarUhea thonld 

bare one or more aedva refional srotma- hlasy ap- 
pBcatlons hare baeo re cei ved fr^ aifierent put* 
of the country lor the fonnatioo oi theae local com 
inlttw 

Indnilry b d em a ndhv i that wUch the CommlUee 
os the Treatment of Fnctnrta b prepared to deUrer 
It b Btxanfty urged that the DcpartXDCOt of CStdcal 
Rreeanh make an Immedbta Tc^K«*e to thb 


la order to iadlhat* the work of tboae 

fjoopa the CoQege wQl soon pobHah is 

grapoed kitm the reported aatvUire of aQ eaUtfng 
r retrm»t committee*. 

Sui-tfwtw fian i SletJ Bone Platre and Screvi- 
Conmdttea PHUpD WHson W (TNelD Sberman 
Noonan T RIrt Wm. L. Kelirt On Tunc 18 1951 
*. general coslerence of repraentauve manafac 


torere, dbtifbtrtora and taen of iltel bcc« |blo 
and acrews adwleo a rammrrda l ataadard ur tUi 
onnmodlty Tna iadoitiy hen hai jioc* icreptof 
and approved for promo tgatijo by ti» DtsartncM 
of ConuBcrct throoab the Btneaaaf Suadtrdi, the 
commercial atandaro. The atandard beanaa cficc 
tire far new prodnctkoi ca November 16 1951. 

The fcseral conference voted th* retabUaett 
of a itandlng cosatUtee Dr P D WQaoa, chair 
man aab-cramlttre Amcrtan CoSm of Sar 
leoo* Dr j F Barry \ etmn » Adnnidatntka 
Dr J F Cochrane, Kny Sc h aier Corpootke.Ci^ 
tain E J Gow Navy Depaitacat H t 
Rirk, Ualter Retd llcepit*] Harrer R Plcta, 
Ilarw R. Pierce Compafly Charles J PSHbi, Gm. 
P PIOiBf k Socj Cempanr* John hi Sadlh, Aad- 
can Iloapital Aaao^tira F W Reynoid, lecietirT 
Boieaa of Standard!. 

The oofsul Interral ior revbloa of the stanoard » 
aet tor one year Acrrptancea of th* rtandard 
hsh^ irtrt retehrd Inmi aaacebtion*, finm, a» 
plub, and sargeeca, and irom tP^matsL d q*tt 

owBU. Tha dow to prcfim lamafja threap 

the edateace erf the pensuent ccraiDitui< 

TlwSob-CoondltreQslIrtitalEdDcali^ 
Danach Frederic J Tre*, Iddcaa Cot^ G«y A 
Leiaad, Jr tad Day Riy hinmy Hwt “ 
medW adtoob erf tire oxalry hare 
Bomber erf boor* la ihrfr anderandnatt 
A* a resalt la manr ipecUJ erf nedw *®h, 
the anderpidnale fantniclloo baa beam* 
dty Bmiled very biply fo » tbcrwilb nnde^w 
tag of general prfndpia* foOcreed by aa 
to apply theae to indirfdotJ cue* 
lit« erf a lescher Aa a remit id tbU, U kuj|«“ 
of Incrrealiig Importance that thoie re^.»w w 
thoaDdogradoate tmchiBg of iractnre* 
centrate thdr effort* oa forarehtJon and 0^“^ 
of broad fremlpifodpJe*. Ton^Hp]«“*” 
of luidergradaate tcacaij^^ h b of great 
that la each boapftal at leaat on* b* maderey*^ 
for the careful traicifi* of an IntCM . 

6 eJ<L Moreorer tlm need for 

torea baa beoHn# madi greata R ■ 

“T* Eidi boi,<Bl, 

fractara aervke « ibA 

ttapoc^ tor the traWs* of latere** ta tw 

lueBt of feaettre*. /— nvthowd 

3 U-bcreverpoarible 

cdocatloo for graduate* In nttdkfne t< 
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both in teaching hospluU and under the auspices of 
the various medical societies. 

The sub-committee reported in detail the 
methods in use at Columbia LnKerslt) In teaching 
the treatment ol fractures to undergradoatea 
Graduate teaching u also being handled by this 
committee. 

The fub-commiltec Is in touch with the te\'eral 
groups interested In medical education In the 
UnitM States especiall> the Coundl on &fedicnt 
Education ol the American hfedical Association 
The Association ol American hledkal Colleges, the 
Commission on Medvcal Education, and the Com 
mittee on the Teaching ol Surgery ol the Amencnn 
College of Surgeons. It is hop^ that a further con 
sideration ol undergraduate instruction in fracture 
treatment may be secured 
The fub-commlltee has communicated with those 
bodies ha\'iog in charge the examinations of gradu 
ate* ol medic^ schools for Uctnsure to practice medl 
dne It has been thought that the Educntionnl Com 
mittee might propoK to these bodies tbe National 
Board of Medical Examiners, and through tills group 
to the various state examining boards tbe general 
scope of questions to be asked the recent graduates of 
memcal spools so that pressure mas thus be brought 
to bear In a perfectlv legitimate fashion upon tbe 
undergraduate school to produce well informed 
graduates in these fracture nuttera. These groups 
are vitally interested In rimllar problems 
A letter was sent to the National Board of ^fedical 
Examiners asking if they would accept suggesUona 
regarding questions on fractures which tbe National 
Board would ask A favorable reply came from the 
Board desiring to co-operate with this committee 
The Federation of State Medical Boards Is associated 
with the National Board of bledical Examiners. A 
letter from the secretary in I>es ifolncs states that 
th^ hi full sgreement 

The Sub-Comi^ttec on Phvslcsl Therapy Fred 
eric J Cotton, H Earle ConwcE, Clay Rsv Murray 
Tliii committee Is preparing s carefully edited state 
meat of the status of physical therapy in tbe care of 
fractures. 

The Sub-Committee on the American RaEway 
Association. The Permanent Committee on Frac 
turns of the Medical and Surgical Section of the 
American RaQway Association made a very con- 
structive report at the ilay loxa meeting in New 
York. This covered (i) first aid instruction to cm 
ployees of railway compnnles (a) co-operation with 
the Fracture Committee of the American College of 
Surgeons in the matter of Improring the treatment 
of &actnres — in the adoption of ^An Outline of 
Treatment ’ when published (3) N. ray reports ts 
practiced by one of the members, R. C, Webb^^cf 
s ur geon of the Great Northern Rallwsv The A ray 
Buggcations were the as those In ^An Outifne of 
Treatment" recently published. 

Addieasci were made by hlr E. H. KlmhaTl, 
claims sttomey for the Great Northern Railway 
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editor of tbe BulUiln cf the Association of Railiray 
Gaitn Atents also Mr Winter claim department 
of the Chicago Northwcftem RiQroad The Asso- 
ciation of American Railway Claim Agents will 
soon co-operate formally by appointing a com 
mittee. 

Tbe Sub Committee on Ambubnee Equipment 
and First Aid Robert H Kennedy cnairman 
Philip If Krtuschcr W L. KeDer. Ilubley Owen. 
Thia committee has reported a definite program 
which is being earned out and it U hoped will extend 
to every center In tbe United Slates. The mQ\*e has 
already begun In New \ork City and has extended 
to Phmdelphls Throughout the west funeral homes 
and undertakers prwide the arobulanre service for 
doctors. Relations ha\x been established with the 
National Association of Funeral Directors and it 
Is hoped that they will consider the idea of erpilp- 
plng ambuUncts and Instrucling tbe dnvxrs of 
arabubnets along the lines formnUlcd by the com 
mittee. 

The Sub-Commitict on American Red Cross, Th^ 
committee has completed Its contribution to the 
first afd work of the American Red Cross ifantsal 
This ifanuai Is now being printed and a new edition 
Is soon to appear containing these lUggesUons- The 
committee U thus In touch with the many first aid 
classes of the American Red Cro» throughout the 
United States. 

The annual Fraaurt Oration last year was given 
bv Dr Um Darrath professor of tlinicad surgery 
01 Colombia University This year tbe Oration U to 
be given by Dr PmDp D WHson of Harvard 
Unlv^tj 

Tbe committee is actis*e In furthering in every 
way possible s better treatment of fractares. 

Standard for Minimum Equipment for Fracture 
Treatment Id Hospitals 

1 That sD general hospitals be equipped to care for 
fractares that the minimum equipment for the 
transportation and emergency treatment of frac 
Inrts be the following or its equivalent 
Thomas upper extremity splints Thomas 
lower eilrenuty splmU with traction straps, 
slings and bucUe strapsj Hodgen splints coap- 
tation splints, assorted sue* Cabot wire spbnts 
straight pieces of wood (of ssaorted length, width 
and thlcincis) for mlints plaster -of Paris ban 
digcs some form 01 overhead frame for suspen 
lion suitable X ray apparatus, Including a port 
able machine if practlrable. 

* That it Is highly desirable that one individual 
surgeon be responsible for the supervision of the 
care of fra ctu re s in each hospital service 

3 That ipedal record sheets be us^ for fracture 
cases. 

4 That a close follow up be maintained on all frac 
ture cases for such time as neceaaary to estsbllsb 
au accurate knowledge of end results. 
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Bewtee 
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LWNoUwl. 

Rjrrotftjt Wm 

liaU^ JL Ov«B, 
imdetptiW 
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BOARD OV INDUSTRIAL MEDICINE AND TEADIUTIC SUEGEKy 
nUDEJilC A OESLEV UD IU4»», ClEmu 


Bo^h« bew broadeaed tfld expaoded in the fiSd 

Ur UHUtiawti 

uS?f oraUawd tbdf conuea with 

^JKB^diutfuUitj iB tbdr am biod f.ct tadlnj 

^^^^EoGo^lfit I* 1 iamra.ry of Dr \nm«o«ni« 

»«>»I 0? MEDICAL lervit* 

Only t cnill pefeent»« of indoftrle* liMbifcd to 

o^juriei ^ emergent and tnloor ajftlDt 
wnikln, ton. Erapt lot the ieeplbOta.' 
t^n of mejor teddeou end coeipenB hlen^ re- 

the tiwtment of empioyeei b rcocrtllT re- 
tJat wbl^ c« be rendered In tie 

f 'rith UdUtfe* 

^ ia^trie* fTOTlde pre-eapJoyinent :^y»iaJ ox 
^tJo^ IIS (Ja6 p« hent) iiripScS: 

of aB or CCTtiln troupe 

c^r»flfc» (77 3 per cent) jure foroofS^iSt 

I^la«»erttkm Hch « (i) mutTmTSd uSS 

CMtiRmtory b«fi. The bese^ are weekly caai 

S&as^ f.,’^‘J!S^oSruES 

by the romp,!,, tj) Group Ituonaa pl,„ ,hldi 


proridn btoeSu (or wD dtobdltT •od cfcitk, ui 
to 4 »nsaB anaber ot cua an aflowuiet b tronded 
»1» for Olam aisd tsoo ladnatriaJ tohuis*. 

Id ermduatoa, I woadd recoaBBaaf thatMtof tk 
JW Indawrie* lorreyed, ryj (4fJS per cat) k 
placed on the »ppiwed Ibt that 158 {41 1 porasO 

b* not tpprered and that 45 (ta per rent) w cotdi- 
oocaDy approved proding U» receipt of idditk**! 
uuormatjoo. 

AttenUoD b anin draws to tie fact that tUt 
report b coniaeo to a aoTver of izaiutziea wUi jee 
or more employre* and the fif«dtnp and tie fip^ 
are sot coeorared with medical coodidoof that ok 
to amaller todoatrie*. 

The foflowtof b a imanuuy of Ur Nwqaht 1 
report. 

Since a Mtolrattm Staodardr to L a me ad«p*t* 
medlaO car* iu b«n adopted by the OoDcp ^ 
the J*rd atkk by wUch we nwaaoie aoefa fawwliW 
inedlaU acrrlce for mbaeawat ratto* or apprortJ 
by tie CoOcfc. 

Statbtlctl data — 

Nttmber ot ladaitria aorvryed *f^ 

Nomber of ensploym per todnatry 
rasfed frotn 130 to xto/xx — 
aTtragt 4jrf 

TWal anjnbcT of emplojeet farrolrfd i,ofit 0® 

Tot*J Domber of employw* iarinj pay- 
roll dedoetJoea for complete Bseol' 
cal and hoapitai aendos 

dr<.J45 cr y6 per «*t 

Total Bomber o< ec^ito ytea harto^ pay- 
roll dedoetkm* to tndode oeoJol 
aerrice for famllla Cy/wicrCpcr”® 
iw» <%rMc. a Ohft, WA.)rr44c- 
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Tj-pei of compcnjatfon injonincc— 

Selfiruurrd r 6 

Indtfinnlt> compan> 0 

Stale compensation fund so 


5* 

S 


rijj-ucians — 

Full time loi 

Part time '^6 

On can i 

None desipnaleil 4 

Dlspensan fadlUlei prodded b> In 
uaitr> 

?re^mpki\Tnent pbj*s3cal exaroina 

l^ons in irvduiln i 4 

Group insurance t o 

Fecomracndctl for full approval ij> 

the College 1 is 

Recommended for comlilional op 

pro\al bj* the College 1 

Recommended for no approval l»\ 

the College 94 


4» 

34 

6 

■0 

90 

o 
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V e wish to emnhasUe the fact that the j6 per cent 
of emplo)*«* In the Industrie* we hast sun c\*ed who 
tresers-wmerllcaUi on a gronp insurance basis docs 
not quite represent a true picture of the pre*ent 
litoation in Industn We ha\*e not dsiled the 


tmalier Industrie* where such conditions are not so 
prevalent Further a complete and coraprehenii\re 
surve\ has been made bj Dr Newqulil of the iledi 
cal and Surgical situation in the slate of ^\est 'tlr 
gfnia as it relates to the orkmen s Compensation 
Ijiw and the State Institutions. This survey was 
requested and financed b} the State hfedlcal So- 
acty His cihsustive report will be published in 
fuIL 

On Friday afternoon October at. 1031 a meeting 
was held In Sc Louis, the p rogra m being devoted to 
scientific discussion on medJane' and surgery in 
indastiy 

The pcraonnel of the Board on Industrial hfedi 
cine and Traumatic Surger> Is as follows 


Frederic A. BesJey Ckalrmejt 
Bowman C. Crowefl Scrrtarj 


John E. Bacon, 

Mbml, Arixona 
SainocI R. 

OUahonxk Qty 
DonaM Guthrie Sa^ 
Loclaa IL Landry 
New OriettBS 
A. D Leuxsby Baltimore 
CharitsF htartia, 
htoatml 
Charie* IL hlaw 
Rodi 0 ler hlbn 


Thomas C Orr 
Kansas Gty 
\\ O’Neill Sherman, 
PlttsburKh 
Lo^ A. Shoudy 
llethlehan 
Ernst A. Sommer 
Portland 

Frederick J Tee*, 
Montreal 
Joha B Ualker 
hew \erk 


REGISTR\ OF BONE SARCOilA 

BOW’^LW C CROWELL, M P CmcAOO Regbtrir 


IIA\^ the honor to submit the following report 
on the Registry of Done Sarcoma 
During the jtar records of two hundred two 
case* of bone sarcoma ha>-e been submitted to the 
Registry and the most of these will be registered. In 
a few only Is the Information submitted to the Regi*- 
try insufficient to justify registration. Five hundred 
right) -one of the cate records haire been dre^t^ 
and studied by thirty four different Individuals 
whose names appear on the classification sheet* of 
the individual cases. Selected groups of cases have 
been Issued upon request for educational purposes. 
The total number 01 cases in the Registry is now 
fourteen hundred four and they are ciassified ti 
shown In accompanying table 
This year there have been eight additional case* of 
osteogenic sarcoma which have completed their 5 
year *arvival period without recurrence of the tumor 
Added to our previous figures this give* 59 In a total 
of 389 case* of osteogemc jarcoma living S year* or 
tnore following treatment that i* to say that the 
Committee unanimouily agree* npon thes e 59 cases 
a* being osteogenic sarcoma There has been no 
meeting of the committee as a whole this >x*r 


During the absence of the registrar on account of 
UIdcis the scientific work of ,lhe registrar was car 
ried on by Dr Toseph J Lebowita and Dr R. Bruce 
hlaicolm to whom much credit is due for the man- 
ner in which they conducted the work Detailed 
atatbtics are being prepared. 

Osteorcnic sarcoma 
Of the femar 
Other th«n the femur 
Ewing's sarcoQia 
hlydotsa 
Lympbocarcoma 
Inflammation 
Periosteal fibrosarcoma 
kletastatic tumor 
Angjoma 

Benign giaat oeii tmaor 
Giant c^ tnmor msUgnant. 

Benign osteogenic tumor 
Undasrified and miscellaneoGs 
Not bone tumon 
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156 
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MEDICU. MOTION PICTLItE FILMS 

J LE.VnE% '• riEJLMD \ci£,Ci*in=M 
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TliY IinR.\K\ AND DF PARTMh NT OF UTI kAk\ ktSF^AKCH 


T he IJbrio of the College li the embodiment of 
the llterao tcientUic Interwt* of the he! 
loK-j The colicctfon ha< uteadflv in the 

counc of the pa<t j car throuRh the uMition of boola 
and repnnti written and prwentetl b\ I ellonsof the 
CollcEC TTie reprintu ire >upplieil <prefcrabh) in 
doplfate makinp ^^fble the pbdnc of one copx 
Id the Felkm fUe where It k n rtconl of the wort of 
that Fellow ind the «cond in the fbs. ifierl pacLape 
llbnin »ectIon where it is ax-aiUble lor dreulalion 
In iddition to the contnbutiuni from the Fellows 
Bdmcroui friends of the t ollepr ha\c prr^niM 
copies of their worts and from ihe*e sourers the col 
lectioa of current moaoKranhs has been aupmcnteiJ 
FcHows and frfends ha\ e likewise peneroush replied 
to the request for unbound journals and rrpnnts and 
bi\c notified the Ubrar> bx letter or phone eoll 
when such material has been ax-aibbic so that ft 
could be idded to the collection alreadx on file In 
the packape library ^•eral memben of (he pro- 
fession repubrlj keep in touch with the Ubrar> b) 
this means 

Two collections ire actixch gmainp The 11 
Uinnclt Orr collection of orthopedic aorti contains 
'■aluable hlilonal maienal as well as Uicr mono 
jmpbs and the 'fexliealW omen s Librin ineludinff 
booksaodpicturesrlsmadeupof inlerefllnpmaterul 
The co-operation of the manx Fellows who hax'c 
coatrlbuted toward the dcxclopment of the IJbrar) 
fspreitJ} appreciated Jt is hoped ho«cx-er that the 
number of those «cti\cl> interested in buildinp op 
this coUection mij be iDcrca»ed dunnp the comlnp 
} ear TTie Lfbrar} Is i phase of the ( ollepe work in 
which each Indhidual should haxe a part It Is his 
prfx-flcite to see that his wxirk is represented in that 
Collection as an Inspiration to future generations of 
surgeons, nnd it is to his interest to aid m the eo 
br^ment of Its resources b\ assisting in (he transfer 
of anj avTtllabie coflections (whether thex be brge 
or small and xchclhcr of current or hutoncal in 
terest) At the present lime the oldest volume in the 
CoUej^ Lfbnrx fi dated 1 555 Anj Fellow who has 
a book of earlier date or am old monograph for 
which he wishes to find a permanent home may find 


a suitable place for It fn this collection College 
bookplates are ax*a]Uble upon request Tho^ in 
charge of the J Ibrarj xxill be gUH to co-operate fn 
making the collection thoroughlx representative of 
the actMtIes and inlcrrsts of even Fellow of the 
College 

orpAinii-sr or UTEftaai arsnaarii 

fn conjunction with the f Jbran the Department 
of 1 ilerarx krvarch has continued to render to 
Fellows of the ColIc« and members of the medical 
IiTofesxion its three loM sen ice including (1) pack 
age librarx malerbl made on of repnnls and clip- 
pings which art loaned fret of charge (3) bibliogra 
phlea compiled upon snedCc subjects at the reoueit 
of the doctor and (\) abstracts and traniblions 
prepared In acconbnet nllh the instructfons of the 
one submitting the request Dunng the past jtar, 
the Department has cared for the usual nurnber of 
requests and the service has been extn more prompt 
than in the past 

Taking Into considentfon the strinpcnc> of the 
limes even cfTori has been made to keen the cost of 
each piece of work as low as is compatible idth care- 
ful and accurate workmanship Regardless of the 
present economic situation it must be recognlred 
that iranslationi to be of value most be carefollj 
and accuratclx prwxared Honcvcr in manx cases 
the cost of the wort, con be reduced b> the prepara 
lion of abstracts or tviumaries rather than complete 
translations and bx the elimination of cose reports 
and lengtbx dbcuislons of non-essenlul details. 
The famiiiarflx of the College Research Staff xrfth 
the medical Utcralurc in the xnrious languages 
(German French Italian Spanish Sxredish Dutch 
and Russian) b an additKmal factor in the eco- 
nomical preparation of the translations, TTius bx 
odse admlnlstratfon and careful management those 
directing the Department haxT been and are using 
even posalble means of keeping the cost of research 
within the reach of ex-eri Fellow of the College so 
that practical consldertUons wfU not interrupt the 
fiow of vainable contribnllons to saentific progress 
from thb great body of men 
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SURGER\ GYNECOLOG\ AND OBSTETWCS 


ST LOUIS COMltlTTEE ON ARJIAN CEMENTS 


E%irU A Grihini, Ckavrman, F A Jotla, 
Secrdjn Frtd BiQct Willird Emrtictt, 1L B, 
Ooptcm, T totniBn, CUieace ^ Crt{o 

Jr L. W Dean, EI3i Flacsel, W C Gfb*^ 
uIFuro P GlnmoQ, lUi Goldiieln, John Green, 
H. A Himct RoUnd Hill, Hirrey J Howard, 
Charles E Hyndunn, Waller Jones, R. Emmet 
Ksne, C G Eirdiner I\ E Ldghton, Cortb H. 
Lohr U TTKsm H Loedde. Mckim Marriott, 
Harvey S McEay H. G ^Inod, Jama Madd , Max 
Xlv'CT Lonli Raid ear Fiands Reder \vtlQam E 
Saner Otto Schwan, Mphoese M ScbwftalU, 
ilaJoT Seehx Omar E Sevln, Carroll Smith, Max 
StarUoff RMUooUer O B Zeinert 


s CB -coioarmis 
0^tkt3]m-Jecj eni 

L W Dean, Ciaimja Flax Goldstcm, John 
Gree n, Harrcy J Uoirard, IMIIiim H Limde 
\Vlu2ajn E Swtt 


C owat iTr BnhM llerOmc 
FJti* FTscheJ, Chunwja Fred BaHey, Charles E 
Hyndman, F A Joftei, Francis Reder John Snttet. 

PmHuilr 

hlajOT airman 


OFFICERS ELECTED 


Presideni l\tIliaiD D Hasjard, NashTiUe. 

Mce-Prtildenti Evajts A Gisham, St. Loob 
•Ueiander E Uunroc Edmonum. 

Resents for term etpiriat Is t9j$ Itriet \hell, 
LouxrdQe John R Fruer MoBtrw FrashUn B. 
hlartis. Cl^n Geor^ P Mailer PhlladelphU 
Richard R Snuth, OrtM Rijdda. 

Members of the Board of Governors for term a 
plrinjt Is lotj Fred H. Albee, Near hort, Edward 
\\ Archihui, Montreal Samnel C Baldwin, 

Lake Cite Joee^ C Beck, Qilq go Frederic A 
Besle^ uank^an, nHnoit WIIEam V Btoham, 
Ti aiMnetoi^ J(W^ C BVmdgood, Bammorr 
Frank K. Boland, Atlanta, Frank E Bnr^ St. 
Panl Henry T Bjdord, Chicago Walter Chip- 
man. Montreal Frederic J Co^n, Boston WEHam 
E Conifns, TVg tUnd, Maine A J Crowell, Char 
lotte Tbocnas S. CoDen, BaltlmoTe Carl llemy 
Davis, MHwankee Edwara P Davis, Philadelphia 
Lee Wallace Dean St. Lonis Edward C EBett. 


Mcsmlda GetDcje GcDhom, «t. Lods OEver D 
Hanuin, Oakland Casper F Heffn^ Denver* 
Ccojte J Hcoer New \ork Genr E Holden. 
TaekaffimDe Edward J ID, Newark, Jabei N 
JadtsoB, Kansaj (3^ IQitoan John EJ ma l sf i, 
BrooUn Brnlcm J New lork, Sxthpte 
Ldfh. Norfolk Jenunp C Utzenbes Mlnaea^ 
Ds Jobs Prestiis Lord, Omaha ttTTCam H. Le edde 
St Loois John Q. MacDoc^B, HaBiax iMlhim B 
Owen, LonimUe Robert L« Payne N orfolk 
Hamid E RJdewood, \Trtaiia, E Hobert A 
Roywer Rakbh. Anlmf M. Shlplev B al rim ore 
W^ Ferrin Smith. Little Rock Geoice N J 
5wTmiT»T Tr en t OP Frederic \ G Starr Toroalo 
JoHs C Stiawn, Chlcajo GeorceW Swilt Seattle 
Howard E Taylor New hork WaBace I Tenv 
San Frandsen Clircac* E Tdand, Loe Aifcles, 
Ed(ar A tsnder \eer Albany" John E Walker 
bew \oit Georre Grtv Ward, New \ork Horace 
J WUtJcie Tsccena. 



HOSPITAL STANDARDIZATION 


REPORT OP 1932 CONPERENCE IN ST LOUIS 


AN abitract of the paper* ami di5ai»ioni pro- 
lented at the Ho<pital StaDdordieation Con 
^ fcrence held dunnp the t htucal C onpres* of 
the Amencan CoUegcof Sufpcoru «n St Louu Octo- 
ber 17 ji.iqjj U presented in the following pages 
\nen B KaxuN'cl M D Chicago past-president of 
the College, presided. 

GRTETTNCS 

Greetings were gi\en b\ the president-dect 
f Bcntixy Sqcteh MD New\ort who referred 
briefly to the Hospital Sundarduation mov'cment 
and Its accotnpluhinenU during the past 15 sears 

OPEXING ADDRESS 

An approprute address of welcome waa nude by 
Cu K i is if Lohr, if D St Louu m which he 
referred to the progress made m hospital *er%nce 
geneiallr mentioning particulari% the sabstanual 
contribution of the Amencan College of Surgeons 
through its hospital itaodarduatron movement 
Heinnotiocedthatfiveof tbeatv Institutions under 
Ms Juri^ctkiQ were included this v-ear in the list of 
approved hospitals puhLshed bv the American 
CcSiege of Surgeons in making the announcement, 
he saJd It would alwaj-s be hu purpose as hospital 
commlsaoDcr to keep all atv mstitutions meeting 
the high standards. In reference to pobUcal tax 
supported institutions he was of the opinion that 
such conditions could be avoided if there emted 
between hospital managements and comnuisioners 
the understanding that service to the patient must 
alwajt be the primary consideration. He appealed 
to those supennteodents of taa-supported hospitals 
who would stick firtnlv to their convactioru and cany 
out the best prlnaples of Hospital Standardizatfon 
regardless of poUucal Interference. 

PRESENTATTOS OF TTTE fUTEENTH AXXtfAL 
REPORT or HOSPrEAL STAJJDARDItATION 
FuumiN H ilAanx il D Chicago Speaking 
in behalf of the Amencan College of Surgeons of 
which tliia Hospital Conference is the guest, 
before presenting the annual report of ocr approved 
bosphals say a few words regarding one or more 
acute problems. 

The college has found no more dependable pro- 
tection against fee-splitting than the influence of the 
staffs and superintendents of our approved hospitals. 
We must guard ourselves against the subtle com- 
rumialiim of some of our own confreres. Every 


hospital must safeguard Its medical staff and the 
general practitioner* bv refusing to permit Inegular* 
to practice fa the Institution In dealing with a 
hosnital that faQs to protect the sacntitic nrofession 
against such Invasion the College has t>o aiternativ'e 
most remove the hospital from the approved 
list 

Hospitals and the medical profession arc being 
embarrassed by the construction of many institu 
tions by the government to care for disabled vet 
crans of all wars New hospitals arc being buQt In 
face of the fact that there are several thoiuand 
general and community hospital* with well organ 
ixed staffs in which these soldier patient* could be 

E roperl^ cared for In their respective communities 
y thor own doctors and at much less expense to 
the ^vernxneat than by the present program wUch 
Involves hnge erpesditmts. 

Forthermort it is alleged that from two-thirds to 
tbree-foorths of the patients in \ eterans Admina 
tintloD hospitals are comprised of veteran* luffenog 
from diseases and disabilities in no way traceable 
to war service. In order to check this menace we 
must act promptly Lettersandtdcgramsofproteit 
should be sent aJ onct to those who are responsible 
for this government ownership of our activities and 
to those who are in a position to remedy ft 
Id order to minimize the cost of hospitalization 
sevtraJ points of conduct ibcruld be watched 
(a) extravagance in builduig (b) ineffidencv of 
service (c) carelessness in segrcgitlng patients 
according to their ability to pay (d) lack of prervu 
tion for moderate pneed rooms (e) disproportionate 
laboratory \ ray and other diagnostic accessories, 
and possible overcharge (f) Uck of discrimination 
In applying extra* in accordance with individual 
needs (g) indiscnmlnate supplying of food (h) 
extravagant aadgnment of nurse* (I) excessive 
charges for operating room aruesthetio, etc. 

For A year* the Hospital Department of the 
CoOege has urged our approved hospital* to co- 
operate with the indep^ent practitioners of 
mediano by offering the servkei of th&r mstltutlcms 
for diagnostic purposes through the establishing of 
benlth Inventonom*. "ITiroiigh funuihing its 
fadhties for the thorough penodic bralth «>Tnmlnn 
lions of individaal* by their own physicians, the 
hospital would become the meeting ground for aB 
regular practitioner*, and the haven of the com 
munity It would solve the problem* of aB phy 
■Idans and their patient* In the conduct of diag 
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TaZ fTAXSiJU)lzn> BOSTHAI ^ a vrm ru 

ntXATttrui. c ry m 

\iii3 B SjccAtn, MJ>-. CUcafo The 
ttapdaftSicd hospital offeia tlia best means of 
pTjrrldin a coctinnesj rfnatJooi for pbmaant and 
IS a fertile sonit* of tnfortnalion fw the psliEc. ^ 
that u may ftmown no«i e£aenth' as a 
ceclei h H wcasarr boirem tSat tbeie be a 
broadg ocjutrptkffl ci tie ftmelHaas of tie stand 
ardiaed bospiOsl The suCi td theae matitgtxaa. 
both physiana and imrata. Bust iBreat thm 
nJsda o! the Idea that iher tn iemnded acd^ to 
fcnlsb medkal serrfee to the patxst conine to 
thdi doon. Tlie exosannhy bo^ul u nS u 
sahrema ho^ihal But befo p t a tiafVin; ceate 

In theh eJans fat fsrthennc the edsatjoa of 
phynoani t^ fta£i of the stasdardlted beapital 
tboeld ao crpiaa ties artfmia u to erre frv 
tematk b atj pqioa to fsienes, »**abEih 

reudenedea for aapbrng tpeoalota, and provide 
adequate cfmortur&tjea foe the edneation of the 
fdioa l pcncsbOTtfT m the Utet derdofcae n ti of 
« WliiTT>f Insuad of the laistr Jairt attitnde 
tovaid inleroe instractxB utrr ao common hi hoi 
petals, the inltree shemLJ be cacennafod by orian- 
Ixed ^ort u> pome the irsttsnatic reading of good 
medial Dioatore, to ourv tm lie ialenaret ftndr 
of gr o u p easel, and to zaaLe leporti of tis cfmal 
tarrestlpaUons to the aaacmiJed ttalT srhere free 
diaccumes br hilenea. naidenta, and lie OxS sriS 
elanfv Ida tnoa-led^ Penodic patinicrtiaJ con- 
fmsexs 'vin aitnae ms hitcTtxt and be o{ ralae to 
the vbc^ medkal eroop. 

Ererr b«^:ltal aWiId aspire to tie <>rt« bU*tnng 
of naldcnoea of 1 3 vears according to Ha sue 

and opportanhiei. Time red den ta mar come from 
tie Intense bex^ bat it k to be hoped that here the 
pbraSoan ■aho has been out In general practice mar 
tod the cppatnJutT for pef e c ting inntdf m tome 
•pccSal tine. These spccfifhta sboold be 

saslgned to tine pamcnliTly qoallnad to grside 
them In lien ttt ding and praetkt- Thtr ihoald be 
enowraged to airr on c s rerimtn t s J and fHrrfral 
jtDdks, a br peodnet of srtuch sronli be medtcal 
■ ntfW for pnbikatfoo but tie grestort nine Tonld 
cenne to the realdeni timo^ the derefopmeni erf 
hia hatnu of observatwa, predion of ta cntial 
analnda of dheaac. and pnrctcularfr of ik Imigfga 
tun. 
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The slantbrdued hospiial should be the eenlcr 
for the duscmfnatJon of ncTv procedum »nd new 
knowlcdfjc lo the ptaclidrtR ph\ iican W e hav e all 
rccofjnked our need of continued instruction and 
attempted to meet It b% attending meilicaj mcetioRs 
and post graduate clinical weeks The inafiequac\ of 
didactic teaching of thu t\7ic is too udl known to 
dc$er\x comment Of much more \alue '*ould be in 
stnjctfonal courses gi\*en in the siamlardiaed hospj 
t»U b\ qualified members of the profesiion not 
lectures but iv-slertutic bboraion, cuu rsci and actual 
dcmonstralJons of pathologiral matenal rheniiral 
procedures the treatment of emerpenrics iherecug 
nition of uncommon contbituns and the treatment 
of the simpler diseaseil conditions i iming «iihio the 
realm of the ipccialut So far as possible such 
courses should coruiii of actual «ork li\ the prat 
titloncT and be limited to a fen participants 

Of equal Importance is the s\stemaJir instruction 
of the community m the knowledge of the pnnaplcs 
of loentlGc medlane \ddre>sei to the coramumlx 
upon practical subject* b\ the local profession under 
the auspices of the hospitals and sponsored b\ ovac 
organiatloiu such ti churches lodges btutnm 
men s orgamzationi «omens clubs etc mil arouse 
general intercs: buch instruction might well «n 
dude tpedol group classes in domestic science the 
preparatioo of diet m health and disease iirapie 
Qurnag aids care of expectant mothers care of 
babies and the preparation of their foods leetures 
upon coQtajpoui diseases the recognitton of emer 
gtnaes sexual h>*giene and nuntal relatwnsbips 

The hospital should foster the health mieotonum 
bj proNdding fadbties for tbe profession to carr\ on 
tms work in a SMtematic manner at a oominal 
expense Such pubbe irutruction will not onK be of 
s'alue to our people but will also attach to the 
hojpiuU the !o> al support of our citirens tod dlnun 
Uh tbe menace of qutekerv 

Disciissian 

Hoxaci: J WuiTAcae \f I) Tacoma \tatbmg 
ton Undoub£edl\ adult educatioo, or a continu 
ation of education after the intcnsisT studs of col 
lege daj-s is one of tbe real problems of sodets 
wfacthef this edu<*tK»a concertu general probletni 
or tpedilixed field*. There i* perhaps no social 
group that has done a better job of continuation 
study than the medical profession, a* it Is carried on 
through count) stale national, and speciakced 
sodety meetings where tdi.'ances lo sdentific med 
idne are discussed and general mformatioo ad 
vanced- The hospiul of each communilv providei 
a very practical acenc> however which is not cov 
ered bj any of the tctiviue* menboned and ha* 
great potcnliabtie* for the increase of practical 
directly usable knowledge among physicians. 

There need not be sny conflict between the cduca 
tiooal program of the ho^tal staff and that of the 
county medical soaetv Tne counU medical aoaety 
is the legitimate place for formal papers and or 
garxizatioQ wor^ while the program of the hoapital 


staff mceiing is confined stnctK to the presenta 
lion of specific cava Jn the hcwpiul demonstration 
of diagnostic methods laboraton technique and 
autopsy findinp 

The moat important place for the dcxdopmcat of 
a well organised educational program within a 
hospital Is the community where there Is no teaching 
insttlulion 1 represent such a commumix W e fed 
(hat the most important element In our hospital 
educational organization U a full time pathologist 
who has definite teaching abflilv We hoM regular 
monthh stiff meeting* a wcekh medical chnic a 
wcekh tumor dime regular meetings of an interne 
and an ex interne group and a contlnuouslv opera 
ing anatomical dissection department In all of 
these our full time pathologist is in a large measure 
the leader and to a considemblc extent the hub of 
the wheel. 

This orrangemeot presents us from d^encraling 
to the unprofitable routine of reporting successful 
case* and maintains a status of scicnli& alertness 

TIIE CIIANOISC SFLATIONstllP OF TllE DOCTOR TO 

nis uoRKsiror 

< llattEV ^csEu \! U Toronto Theinlluence' 
of the hospital oa the practice of rocdiane while 
c\*olutK>nara has been aclualJv retmlutiorurv A 
few decade* ago the axerage dc>ctor wu* xerv little 
interested m tbe hospital Tbe matenlx of patients 
were treated at home Onlv as a bat rcoort would 
a patient consent to go to a bosptul of which there 
were \en few outside of Urge dtics and those were 
comparalixel) dojcd to a small staff 

Now the pinure U dunged There u a x-ail 
chain of bospitsU exerxwhere More and more 
medical work is being transferred to the hospital so 
that the doctor must aU\ himself more dos«) with 
bis wortsbem toda\ than he did In the paiL The 
medical profession is realizing lU reransTUhtj and 
obligations to the hospiul and sUff appointraenu 
are now properU anpreciaied- An increased interest 
is bdng manifested in staff meetinei with more co- 
opemtloaaDdrr^fdecw^j PartfcuUrl) rratifvfng 
IS Ihegrtatcf co-operation between medical staff and 
the aduunistration groups In boaplul work 

WTul of the future^ Jlospitauatlon cannot but 
increase thecebj making it more essential than cxer 
before that e%-eiy doctor h*\T access to some ho* 
pluL The effort to lessen the cost of dbgnosU mU 
proUbl) result in greater utiLmUon of hospiul 
faeflities bj doctor* whose co-operative practices 
n»a) te grouped about tbe hospiul itself Should 
health Insurance c\er come tbe experience of other 
countries would indicate that tbe relationship of a 
large portion of the profetwon cna> undergo con 
slderable change 

The increating utfliiation of pubhe ward services 
bv Indostrial and sodil organixadons for the hos- 
piuluatioo of patienu on a benefit or co-openstix-c 
scheme, many of whom could afford to pay for a 
pbysidan i* vicdmiziDg the profeosion to an in 
tolerable degree. In a Report of tbe joint committee 
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of tb« Sririth ll«dkal AModUioti uid th* Brtthh 
HoapfuU ^oodatuai m Gmt BnUlo there b ibon 
e dAntte prefcrcBce for the pxjment of the rbitlnt 
lUfit. 

It u becomluf lOcremjinstT appuent that the 
pbjikiaD 1 artmBO aad intOTsU, hu fatare, ha 
TCTT hie err iirdaaolahh' bcnod tip adth the boft- 
pul No man UD he boU aloof Ii^ tiK baafifta). 
tcors the muhitudinoui >ud naponilbiHti^ or 
naisum hu profewonai preatift vithirat that Terr 
ittmalaUoe aod chaatcmnt coatact vitb hit col 
kacoei to «ai4 aod theater 

a^iih the mlltatkin of thia partaenhip haa 
aniea a atw aeoae U refp>oaubtht7 of obihpittoo 
tonaxd the boeplul The mart this doty b rtafixed, 
the conre it a iU0 appoutmest apprtdsted — not aa 
a ditw rt|tht bvt as a privOe^ u an QnportiuittT 
for prote»*iocLti iiDpro\THi«tit lor adentthc itiaBl*- 
uoo and for gnstcr aemet to tha tkk poor 

Z>ifL,Btn»w 

WjLLUK D (.i.rroL,lID Chicaco Ament 
ansUtt* ihoat that m the Lafted States more than 
VO per 'CQt of the practtdnf phytlaana hare boa- 
piui OQiKctsoQ* The docten tb em ae lm bare 
been moat actj\-t is inotaaint the iromber of (»- 
iUtuu<m»and is devodsy a iaxro procrataon of (heir 
oac ume to pnettee within boi^aw ObrioaiiT 
bs dofo; t^ phrafoan ana a erat deal of time 
asd enerc* ocherviae cantioBed is vidt±n( ha 
patienu a theu booea. Is hospital prtetkn the 
doctor uita taaoer f* it rehera him ot the oecet- 
ut of pmvidijiy IS bb office, andt expetufm eoeip- 
tneBt aa opennny rooam, laborttana, and vi«) 
marhines (or tbaiootb and cnatnunt. 

In the faospauf the pdiTbcaan has at hii ccemnand 
trained aacbUsta, istcRua naraea, and technidaoa 
«ho vtQ um out hb ordara, aoperrue treatment, 
asd in diapKiaei, and. in general, freatljr IncrMae 
hb effectivTnm in anta tha patient. 

Another sohstantial adranUte which c o ow a (o the 
pii>iidan practsdns In the hartal b derfred from 
the opportamdea for contact with bb p rr^rabnnaf 
eotkafoei. Casaal meethtp and formal coesnlu 
tuna enable hfa to keep better bdaniied aa to what 
otbm ara doin( in hia and nbted 

Tbc pnaeni rep men has pcorad ItadU of mateat 
adranUst to the patients who aare time otheranae 
exmsotned b pobf back and forth to the dortwa 
offices. M o T w et it b an indbpotable fact that 
better cart can be obtained in the boapftal than I* 
the bocDC. 

Skrwly but sonlT the docton ara tnaafetrfnc thdr 
can of ambnbteay patlenta to officea which now ara 
provided In manr ia^tntioos, iraalHfy in the 
ncraerous adranuyes alrTady died. Even the 
bapltal finds it advantayimu (or the physician to 
carry on his ptfrate praUke wftHn £ta aifia for ft 
msiea bim more raaiSly araflabte at aB bom of the 
day 

la cooneetke with pvoUem of health Lnwijanfe, 
•ome bmpbab have aheady nndertakesi to aoppty 


thdr cwnmuiitica with mecQcil aerrka at a frrrA 
rate. Inaaorach aa that airantements aometimei 
iadnde mtdkal aa weS u bofpTul care, k b dear 
that our profeaskn b vitally conceroed to set that 
aoch un n i cm e nta are baa^ span doe reyard foe 
the phyascum r fghta — otherwbe, tha hospital, or 
tnaonoce company rase aafoae the ri^ to seQ 
the doctor’s torkea wUhoot tlviny him a 'nice fn 
detemintni the cosditkiQS now which be wQI ret 
dcr those serrkta. 

Soiyconi ooia than anr other prop of pfay^ 
dans, ara dependant upon hospital udHdea and, at 
the tame time, they fnmbh a Wreer qaoU of pa 
denu. Tbetfor e, it is to then that we may hotly 
took (or teadmHp in adhatiny the rebtlonehip of 


o<u profeadoD to the cnoaumity thnmyh the noe- 
pttal, in anch raasser aa to aale^rd the vital in 
tenata wUch we haw at stake. 

ICEPICAI. AkP BOSmAL ECOSCWCS 

Fapimc A. Bnurr hLD Wankcfan, BQnola 
The Hon. Newton D Baker has said recently that 

Aiaeica wiD bcco trial thb winter ^ and we mlj[ht 
paraphzaac thb to slate that the Amerkaa hoapiul 
s^ea wfl] tc oa trill thb winln The aohitioo and 
toe anawo to aQ the probiema {nrofred in the 
aftnatloo cannot be prapbeskd aaamtdy 

The moQctlnf ilm evtr fawnaudsi cot of the 
aaiateBiace of hospfub has been a prohfm that 
has coftfroHcd aB boapful manigemeats dortay the 
past deodc and hu reqelxed the eostinaed and 
cDrrdaied (£crts of the b^ 1‘inanrfal misds to cm 
with these dmsginf coisdltkrta which art nptdlv 
becotnlny ttan aenta BsapftsJs hare beta com 
pcSed to inenose thdr badx^ became of the coat 
^ dabontdy ecf alp ped \-ny dcnrUseais and 
congdete sdntlfic bncTateeiea, witn thdr accam- 
panyisf of falfh alaricd techniciana. The 

sopplanti^ cl the y year coarse tor noises instead of 
t years of training, and tha dcmaodi of phyddans 
and sarg eooa for mom scientific care M theh 
patients in nsrertt an incrtaslni 

trixiM^al bodgrt. 

It b an rrl^t fact that the awnga patient 
cannot af ord to pay for the Uyfa quHty of servkt 
whkh he Boeda and to a hich he b rl^tfoify entUled. 
^orse arrangeffient most be rtnfved e haeO y this 
egormoos harden can be dbtiibnted and 

laid crJcc tl vdy Peda 3 » the coats of bo^ftiBxa 
tloo of many psUanta cooid he uaamed by some 
ccOectiw agency each as fawrance. 

It b not emlly accnrite to cay that com- 
manftka m overhoepkaHsed. Tree, there an manv 
enoccapbd throoghowt the country But K b 
|i>y< u true ^t then ara as many and more pc' 
tleoti ratpdnng hcepftihxatioa who haw not tha 
laou rm to avaQ thcmsdws of these 
cnocciipfKf beds. 

U the \eteTaBs Adninbmtkin hoaoitala wouW 
restrict tKwr aerrfaxa to dbcaiaa and ta^Irlea cca- 
tiacted hr the Uae of dnty and to depeBdents of thoac 
w(a> m*A* the sopmoa aaciifice, then many of the 
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now unoccupied bedi In other hospitals would be 
come occupied- 

HOV, TTH HOSPITAL ILW^AGEUENT AND UCDICAL 
STATP CAN CO-OPERATE IN REDDCtNO THE UOR 
TALm or APPENDICmS 

John 0 Bower M D Philadelphia Approi 
lmatel> loooo die atmualiy In the United States 
from appendicitis and the complications associated 
with it The death rale of i8j American dUes with 
an a gg reg a te population of 4j ooo ooo In 1931 wus 
179 per 100,00a The Increase In mortality from 
1910 to 1931 m 60 atles In the United States with 
an aggregate population of more than aS 000,000 
was 31 5 per cent The death rate per rooooo In 
these wwj 17-4- In 64 foreign dues of corresponding 
importance with an aggregate pjopoUtion of more 
than 56,000.000 In 1931 the death rate wws 8 o per 
100 ooo W n> Is the death rate In the United States 
134 cent greater tham In Elurope? Our medical 
and surgical abilities are certainly equal and our 
hospital faabties }ust as good. 

Pre-hotpiUl factors are responsible. This accounts 
for the futility of the eCorls of pbysidans and lur 
geons to reduce the morubiy The responsIbOlt) 
for the outcome of the patient who enters the bos 
nltal with acute appenoidtis ts the surgeon a. Yet 
Id 90 per cent of tbe deaths the advice of family 
Iriendi, druggist and family pb>^ciaQ has con 
tnbuted more to the fatal outcome than the tor 


As soon as the survey is completed tbe results 
must be presented to the staff, outside pbysidans 
and the public. Slicker waminn sent to tbe famil) 
ph>*sIdaQ who In turn sends them to his clientele 
wDU be particularly effective However one of the 
greatest aids Is the frank discussion of tbe hospital 
mortality It must be talked about it must be 
\lsuallara it must be brought into tbe open 

OXIYCEN THERAPY IN HOSPITALS, EQtHPHENT 
AND >lASAOEitE*fT OF SEnt\lCE 

WitUAuTHALimn:! if D Chicago Arwirmla 
Is the one fundiraenlal indication for treatment with 
oxygen The only accurate method for determining 
the degree of anoxxmia is actually to determine 
the amount of oxygen present In the artenal blood 
The use of oxygen inerapy in our hospital has 
increased until now we are trydog to antldpate the 
development of anoiaanla and prevent It or If we 
cannot do this at least to use oxygen at tbe earliest 
indication of anoxxmla. 

The adv’antsgea of tbe oxygen room are accurate 
and constant control of percentage of oxv'gcn con 
dlUonlng of the temperature, and hunalmt) of the 
atmosphere, ability to givns the patient complete 
Dunlog ana medical care as in any other room 
rellevi^ the patient of the sense of coohnement as 
in an oxygen tenL Tbe disadvantages of the oxygen 
room are malnl> that it Is more expensive to erect 
uses more oiyyo, and requires a special nurslDg 
force 


geon s management 

Any plan to combat the increasmg mortality of 
acute appendldtls must indude a program of pub- 
Udty ttie problem of the increase is not tbe sur 
geon s pnnurily it must be met by the coordinated 
efforts of a national organixation such as tbe Amer 
lean College of Surgeons the departments of health 
ol every dly and bv the medical staff and mana^ 
raent of aB bospitals. The success of the plan Tor 
the reduction ol mortality of acute appenoidtis as 
it pertains to the Individual hospital depends upon 
co-operation between staff and managemenL 

Toe member of the staff chosen by tbe chief of 
staff and the medical director or superinteodent 
should preferably be a surgeon but If he Is vitally 
Interest^ In the campaign, experienced in clinical 
research and wiffing to supervise the details inadent 
to statistical stupes, he should be ch os en without 
regard to rank or prrference. 

For a laccetsfol plan of publidly there most be 
(i) an analv^ of all clinical records of acute 
appendldtls both pnvate and ward of the previous 
a years (a) presentation of results of analysb to 
the t ttaff and those phyalcuns sending 

patients to the hospital a letter with explanatory 
detail (In tbe lorm of a sticker warning) 

miiled to above mentioned physicians (4) surveys 
made letters noting any progress to«ther with 
stickers senrout at varying Intervals of trom j to 6 
months (5) a complete survey made at end of cur 
rent year ^th results. 


The advantages of oxygen tents are raobilit) 
that is one can bring the tent to the patient s bed. 
they are less expensive than oxygen rooms, and 
require less osygen. The disadvantages are that 
some patients are badly affected b> the fe^ng of 
confinement In the tent, very restless patients are 
difficult to control, and aellrioas patients impossible 
to conlroL It is olffimlt In maintain a 50 per cent 
oxy^n intent because of having to open the tent 
to feed and care for the patient It is more difficult 
to give nursing care more diffic^t to control the 
temperature oxygen tents require constant super 
vision by someone with the proper technical 
training. 

The nasal catheter method has tbe advantages of 
slmnlJdty and economy The m>ln disadvantages 
might arise from discomfort caused to the patient 
llnutatlons when the patient is restless or delirious 
and the necessity of care on insertioD of the catheter 
^ a phyridan and constant supervision by him 
There is the danger that if the catheter is inserted 
too far into the pharynx, that the patient may be 
forced to swallow the oxygen tni^H with air or the 
stomach may even berame distended with this 
atmosphere. 

It is imperativo that one member of the rllntiTtl 
staff be interested in oxygen therapy from both the 
theapeutic and research pointi of view He can 
train a technician, nurse, or Interne In ail of the 
essentials, he can stimulate the rest of the f tsff to 
maintain an open mind ts to tha vwlu^ and 
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o{ oxygen tb eixpy He viU &sd mxtiy fields ftfll 
open loi rtstxrch and many opportunitlet Un cairfol 
soentlftc obsemboTO. 

For ibe pnipcr cue and iostallatloQ of oT ^ fep 
tenti, {or w of an orvjcn room, to be certain 
that oxygen ts being m^atiined, and 

that eqnTpmcnt U not being neglected or damaged 
It b ainoNtely necewtry to have tbe serykna of an 
able technldan. 

U la my hope that it aUl be poaaible to redoce the 
ont of oxygen tbcnpv aerrice In bocpitals and In 
homea ao t^t orvgen treatment can be riven a 
brw trial earher m the rovme of vanoos atacaiea, 
and ao that many more obaervatuu can bemade 
to determhie the extent of usefolneaa in what I 
comider a -eri valuable therapeutic aid. 


DucnuwH 

t EotOE C in.r. MD devdaod, Ohio It b 
the coatom at the Cleveland CHok to deal vlth 
dep re moo and ahock propfavlactlcnlly Since the 
bexta oi energy u oxidation it la throogh oxi^tmi 
that the electrical potential ol the crib b buflt np 
and maintained, and therefore it bthroogb oridathto 
that the normal acti itv of aQ the organa and tbanea 
of the bod U muotainecL La deonMoo and abock 
there b a talbue of the aaul oxiaation la tbe body 
that b to u\ a failnre of the internal recpfnboa 
of the bod\ correxpondleg to tbe degree of tbe 
depmawn and ahocL If to (he cemrw of a tvgual 
opmtioe tbe patient b depnaaed br ugltfal 
aewk or by turmonhage ot by Infecuon, or by 
cnaa of bi'perthyrridisccu it meani that couatlcaa 
miQlota of mgaeic raoiecuies have broken down and 
iheac can be restored and repaired only by teat 
aleep and normal oxidation 

\\a treat our pabentionaatatbtkal baab thatb. 
our indicatkmt for prevtstlre treatment arc baaea 
upon the atatlsdral erldeoce, not tbe clinical eri 
dence In each grxmp of paiienta. If we are propoaliig 
to perform an operation upon the common durt In a 
bnndked and ikk patient, If we are tesecting the 
Urn intestine for cudnoma H there ban enacted 
patient with hypertbyroldlani or a caae ol hyperthy 
roldijm is which emaebtion, myocardial decompd' 
aatioa, nrphntit, etc, are present. If a resectioo ot the 
atomach b to be done ii for any reaaan the rbk b 
poor thenrenidlets of the caaae,lDtIi these caaeawc 
gfre a blood transhuion in advance of cperaiioii, 
Intravcicms Iniecllona of jocose, Iniectioos of t»or 
mai saBoe and nrge water ^ mootn or give It hjr 
hypodamorivab — thus the riectrrdvtk baboce is 
bolt op before the opentioc, and then daring fb* 
opetatin we maintain tbe body temperataie (n 
certain of these daes by diathermy 

'We use local, regioTal, or qihxil an xs thetla U>- 
togetbcT with a smaQ amomt of sltroos oxide oxy 
cm we avoid deep, general ancfthesb which inlex 
terca with the Inters rexphatioa, that K the odds 
tkn, which meana that tbe annthala it^ is dring 
the f»nw thing to the patkot as tbe surgical opera 
boo. When we have finished an operation per 


formed under the above fis ted condltkios, the 

E tfcnt s cooditloQ may »#>ni to have verr 
tie disturbed bv the operation but we know from 
iUtfstical experience that that patient fa still In the 
bad rbk dasa. We, therefore, pot the patient 
f ma ed t ately Into an oxygen tmt and gm Wm 
Intnsloa cif saQne soLntium and we protect htm 
against p a in . W e conttmie tbe protectioo of hb 
body teroperatnie by applying disthenny if thera 
b any fall below the noonti. 

OtM of (he most important meaxorca of aD b the 
Immediate ose of oxygen that U, putting the patient 
Into an oxygen tent. By doing we bava to an 
extraordinary degree cut down the mortality rates 
In these varfoos risk patienta. For instance, we 
BOW have a aerica of i,4jj operations for hyperthy 
roidbin in patients nndinr 4$ years of age sHthout a 
death W e have seen the mortaflty rate fall in the 
whole group of bad rbk operatioos. 

Not only docs (Ms genera} pi*" of m«lnt»hilng « 
high level of resistance In the patient prevent the 
breakdown of the myocardlnm, of the Sidney the 
Urcr the pancreas, and the brain, but It acts np the 
hot type ol defense against Infertwo, poenmWa 
and wound tnfedioTi. In other words, we have set 
op a komla for rv bifig and main ta bring the vitality 
ol tbe patkfit before dijTtfi& and ah« the open 
tiofi and one of the cseentlariactoft In thb foritlnla 
b the oxygen tent. 

F ggTDt gJ CT rkouzao A JIECTU IQ BOiQ’IXAU iXD 
niTJ B ftowmoit— T»DH A XATIO* WTDt *U» 
VBY 

E. Mtram. Atraecnesg 5LN St Loub Several 
tecton are contrihatlsg to the l o w er ed occonanev 
ol our hospitals. Noo-tax supported hospltiU are 
dedsf more than thefr ahaxe ot free work, but are 
bring deprived of the patronage of naliects who can 
affora to pay, by the admittance ot private patients 
to dw bor^taU. Some pbn aho^ be evolved 
whereDy private patienta are entirely ex c h ided from 
put^ {firtltutioc^ and son tax-anpported bcwpltab 
given rid for each diarltv patient treated. 

Oroon insurance may be a partial tolntion of the 
bo^taif flnandaf profrient It thocJd, 2»»»vtr 
proride protactlon lor the indlridoal and prove 
•tbfactory to the pbyifclans. 

Articles and ediloiiab which have eppesred 
rcceotly In different ptolraoiowJ magaxinei indicate 
the need of a mociSc pieparatioa for tbe fwapslal 
admlristratlve field. Snould not aotna ptovufoo be 
made for an educatlocial program and rrgutrriuw of 
bospftri lupcrfntendenta that wIQ make /( hauabat 
upon hc^tjJa to employ a properly prepaiod super 
Intendcnt If they srish to obtain biitftntlonaJ 
mmnhcTthlp In the American Hospital AwocitllOT 
and become approved by the American C^Hego m 
Sargoooa? , 

Boards ol Trustees srotdd bo Cakfng a step m tM 
right direction by appofcnting to their staffs only 
pbyiidana who hare no other h c « {ri al 
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affilutlorii. Thu wouM aUraulatc a »en5c of o»n 
enblp and pcrjonal rc*poasibilii\ in lOiiituiions 
Ulth iheir palienta concentrated in one hcnpital 
phrweiaru could dev-ote more time to pbnninc and 
earning out an intccjUe teaching pn>gram TTie\ 
could p\x closer supervuion to the patient • histon 
and haxT more time for rescarrh » rk 

without cartful aupervuion and full)* up ^ork 
Internes trill not get the be>t tihich the hospital 
has to oUer Hospital adminutrators ihouM feel 
ther rorporu^bilIt^ in the dc\elupment of the in 
teroe The largest hospital docs ni t aUa\ furnish 
the best training it depends large]\ upon the or 
gatuzation the research spmt whuh pre^'ails and 
the interest of the staff member^ in the interne 
group 

Hospitals art being cnticued to«U\ for turning 
out too man) nurses. The adoption of uniform 
standards b) a national board or lummission work 
mg in conmnetion mth the \ati mal I-cague of 
Nursing Euacatjon svould automaticalK ebminaie 
maQ\ schools and just as detiniteb result in a 
marked decrease in tne number o( students who are 
admitted to our Kfaools 

Ducusjion 

\\ IDuiltov Ciuwrom Hattiesburg Missu 
iippl For se\*eral %ean it has been mi conriction 
tut field tecreUnet should be established at 
geographial points bj the \racnon Hospital 
Ass^aUoo so that a more intimate relationsbip 
might be de\ eloped between the memben and the 
ftswdation 

The ptwt man in ad> hospital u of course the 
superintendent How ma' we be expected to con 
rlnce a public that certain recognition should be 
extended hospitals when staring so man\ communi 
Ucs in the face is an exhibit of incompetent beanng 
lie title of auperintcndcot’ 

Se\*eral niperinteodents toda\ arc uncertain of 
the permanence of ther positions because of com 
petition of roembcri of thdr boards seeking to super 
sede them We rot) expect this situation to con 
tinue until an intdligent standard is set up for ci 
tending recognition to those qualified 

Whj not create the American College of Hospital 
Sopenntendents to stand out as a separate and 
djitinct ethlcid and ItiHuenlwl college presenting 
feDowihlps onl> where requirements hixT been 
full) met? 

A plan of public relallorts as outlined nj the 
Committee of the American H»>spital AsvicUtlon 
would undoubted!) crcale the pnijirr perspeclUo 
between hospitals and sodetN , 

■k three fold program to robe (lerlinenl [irohlema 
affecting hospitab should Include it seems to roc 
the following 

1 Program of S/iW/r rrt ilii 

2 American Iiospllnl As-mn lalloii pnigram o» 
advocated b) Plan atifl Sn fv ( i Mtnillfc 

3 EsUblUmenl nf I he IwrW.uM i •'Hr/; <y 
HeipUal SaptrlKicttJrttlt 


ECONOMIC COVDmOSS \b niE\ XrrLCT C\NAPtAN 
IIO^PITM.'? \vn HOft THEN ARE nFINO MET 

AtnittJ Shan'SO'. Toronto The hospitals of 
both Cana^ and the United States are haWng a 
difTicult time and arc frantlcallx searching for new 
means of incrrailng rexenue We in Canada have 
endea>-orrd to gain some measure of relief through 
nve ma|or means 

I B\ rtdunnf exp^aditurcs In addition to the 
reduced prices of commodities man\ sax iogs can be 
made through using more up-to<iate equipment, 
through rearranging the duties of the staff so as to 
allow more extnJx distributed emploxTnent and 
through the rrarrangcmcnl of hospital clinics so 
that space b kept busier 

/>y sriltna kos^iia! srmet la Ikf feiwmairi/x 
U> setting out deliberatelv to give the utmost in 
terxdce to the public and )-our staff doctors a con 
siderable amount of business can be saK*aged at 
tfus time To m\ mind it is good senicc that b 
going to be the deciding factor as to whether the 
nospiub will be kept bus\ 

3 Br wjtiirf tkr tlaJe auune Us rfspans\hlUv la 
tnditcnl and pari pa>r palifitls In Ontario the Gox 
emroent sets the rate which max be charged public 
ward patients at $i 75 per dax and 90 cents for 
infants bom In the hospital this amount to be paid 
bx the patient or if that is impassible bx the 
mumdpalitx sending in the patient In addition to 
this $J 75 per dar the Gox-emment of the Proxinee 

K xs 60 cents per dax for exerj patient in the pub 
wards and 30 cents per da> for exerx Infant 
bom Id the institution It is admitted that this 
rale does not bx onx means cox er the cost of main 
talning the patients exen in the lowest priced ac 
coramodaiions but the hospital receixes a definite 
amount for patients who othenrise would be treats 
free In other proxlnccs the rate x-arica. WTien it 
became ex-ident in Ontario that Ibe gox-erament 
Intended to reduce the grant a large deputation of 
the provincial hospital association met the Prime 
Minister and some of the Cabinet members and 
succeeded in maintaining the grant rate. This 
indicates what a well organbed hospital association 
can do to keep the needs of the hoapltab before the 
Gox-emment and the public at all times. 

4 Br rflUf from lasalton and olkcr dkites 
Thousands of dollars are saved annuall) for Cana 
dlan hospitab because most artides of hospital 
equipment are exempt from dut) Moreover the 
hospitab are exempt from the pax-ment of sales tax 
on ever) thing nurchased for hospital use e\*en 
Including material uie<l for addlttona to cxbting 
buildings. The exemptions were made through the 
efforts of our x-arious hospital associations and our 
verj energetic director ol Hospital Service for the 
Canadian hfedicnl Association 
« Bv o conlrtbklory sysUm Thb 8)itcm maj be 
callcxl ' hospital Insuranco or ndx-ancnl payment 
Bx-item ’ Call It what \ou «ill thb b something 
which must be scriouslj consldcrexl h) all hospital 
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admlaiitixton bdore looc Sotoe oI our bo^tiJi 
hsre fooad tMj tyuem 4 vtrr at^f^>ctc>f 7 njr of 
In5arint rtrenoe. Prep4TiDeat certifictfe* ire beia^ 
Incod wberebf poteoUju ptdeoU bur In tdnnco 
ccrtificatt* enrhJlnj r them to 4 de&^tt TtlM tn 
b(^t4l KTTlct. By mt*m of these mtifoitc* 
parmoit tor botpItsPstUon b tpntd over 4 coo* 
sfifaible period More, dctrlnf, 4itd after tbe tctoal 
period of Dospltiltarion 


OEUaiTIOHS 07 CUfZXAL nOtPTtALi Dt nOVUEDIO 

JETtEI racVTCI 70* THI CiJJCE* fATEEirr 

B04TO)f T Lix M D NcwloA TlwAmcrkaji 
LoQe^ of Sorgeoa In co-operatiem frith tho Amerl 
can Society for the Contrti of Caocer has been en 
(aged for tome yean in the coxaeizatioci of cancer 
fUniq in tbit cMUtry and In Caiada. Akboa(fa 
tpfendid cancer Instltvta exkt In tomt of the larfw 
centers, the bnik of tht vart ngniben of padota 
auflaring with cancer Inevitahly find thdr way to 
lar(e (tmmi hnntab where ide^Tuate service thoold 
be provided. Tbese Inatitndmi oruxt realize the 
obhjpitkm which resta opoo than in conneclten 
with thia ma}or health p j ohfaa. 

To meet thb tteed cancer dlnki with aatisfactory 
tursica] and ndkikcktl etpdpceest and wtS trained 
»tau are bdhg orpalred all over Afflezka. Indeed, 
z» large fesertl hospital can be cotuidaRd a coo 
pleteiuQtvtios today nolea a weQ orgudted auicer 
aa'vtce ezbta frithun Ita dacn. It moat be bone 
in mind, forthermorc, that cancer Itsrif b a (Satinet 
field ap^ from (eaeral medidna and am ( tty 

A cancer dink to be mtrtpiete moat (ocorpetrate 
tht new adeoce of radlolocy with the co-^Mntkm 
of an intelhrent and iotereated radiohaebt w^ haa 
at hb hand mod an cadktta(icsl ec[idpQaeot for 
dbfaoak and treatmest. An adeqoate auppfy of 
radmm b oecosary hot more important b a (roap 
of men traloed to cm thb acenC LueOicestly Tbi 
trdinkpit of radhtm therapy b a edeoee and an 
art in itaelf but it cannot be saparated frocn proper 
corgical technique (naamach aa (Bany tpadal sor 
(kal pr o ced ara most be carried oot in aonnecdoQ 
with raduun therapr A pathofo^t tntererted la 
neopbitic dbt*aseB it one of tha aey mai la the 
personad of a cancer dinic Bat the care of a cancer 
patient can amir be aaaigrtrd to a ain|le indMdsaL 
Group jodfcnent b necesaiy U the patkit la to 
receive the best in db(iwiria and treetmart. 

DtscMSsiee 

BoarUAK C Caownx, hlJD., Oikafo Tbe aoo- 
caa of the hospital today can be meajored only br 
tbe condition of ha patten ta after they bare left 
hi doora. Yet tbe fntnre of the dlachuged patient 
b in moat fcstancts entirely nnknown to boaphata. 
Ha might well be called the forgotten patient. 

FoC^-apa are Important not only to ga(e tha 
efficiency of tha batpftai'i stall, bat to maka sire 
♦Kat the treatment (iTen the patient vUl be of mort 
than tempoiaiy dura boo. 


Uoapftab mnit Indnce their patfanti to retnm for 
R~CDJoIfiatioQt. Xf they deilra to their 

aervlca of rea) and >*cririg beoejit, th^ must fatrtall 
naw record sywena whh a woricahlo plan for defi- 
nite foBov ops. 


70 UOW vr Aim truxn or ewd-msdu* as 

cu 3 am> os by nn mato clccc 

Ai 7 »£D W AnaoJf HD., Rodiettef Tbe taiini 
of cartful hbtoria and tbe reccading of phrsku 
and bhontmy reports art mmtbl to the miriwdi 
of a patient Bat the treatment of future pilknts 
with similar affiseoti depends upon the remts sc 
roffipllthed by the mediesj or sonkal treatment 
losBtsted. It b true that one may be apahle of 
remembednx the rtsuhs obtainad la some partkslai 
case ca in a small (roop of cases, bet in cadn to 
male a tbonxfh anairsb of a laige series of cases, 
mad) depends upon the follow-up study 

In some departments of th« Ointc, follow-up dsts 
arc obtained Dypenooal letters to family physrisni 
ca to tha parimls themsdrza. In other departmasts 
drcolar Mtm pcrtalalna to the specific abate srt 
milled at retnlar latereu or at tones when tpeckl 
Invcstlgatlcm b aide. These data are oftoi 
sc p f lCT ented by pbotogTspht, roeotgenogiamt, hh- 
orattay opbthalmolefkal eerurolcfl^ tad ph^ 
cal aamlnatkos while others who hare ftikd to 
^ the desired rtsolts are aaroitgei to rettm hr 
re-ausiaatioo, whkh aflords evfdmce for the SKac 
acezmte foOow-op study Letto iren padeats 
are not always rtniUe, u the resolts soay be colored 
by the amount of the outitandiBf account or tbe 
disability iastmujc* they are recemng The 
of the family physidan b the most valuable fauow 
op system. 

Oisce aB three data an acquired, ft b cssen tb l 
to r^vrd them dtber 00 the Mstoty on charts, or 
on cards for nechanical tabolatioo whkh permits 
comparison of pretherepeutlc fi.ndljp in ceder to 
rvalute resnlts accomplished. Thenriers, it b oh- 
tIoiu is ctcDparinf tne rzsolts obtained by the 
various therspenCk that one mdflv lea rn s 

which treatment b vtinable, and by e jpo s in ( ww 
holts farther thought b sdmnlated to arrive at 
the c tare ct jjod the best treatment to 

employ 


mnro ttai nmx vrrwKHKT* on Nutsnr^ 
]X>CTOM , KUMEl AJO) FOSTIxaL ECECtTITVir 
Mait JJ Roanan, RJf , New York ^CXo-syrieP 
of edaation has been surprisingly good, 

but It b now outwore. Wa need a new system to 
bte the hondtab, whki are serrico mginiiat^ 
of the mmoodc reipoBsfbClty for adacatlaiiri in 

ititatlons. Tbe moat vital part of a nurse s traMni 

moat always be tecaitd where the patbnU an in 

th# bcwpbal— bo t by wher use of ohting edacarioo^ 

hadtsttora for setetee co u j ics and other sea drmt e 
wort, tha change can be hroaght about. A gooo 
deal depends upon the hospltaii’ wOfagwas to » 
organfze their pundog sarvlcrs that th« shall be 
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at IcMt a ikelcton orginixatlon oC graduate amncc 
a service apart from the numbi^ of mduates 
needed for lupcrvisioii. Into kcU organued smicti 
ve iball be able to project students for training In 
the expectation that the> will constant]} see and 
therefore practice good nursing — an outcome deeply 
desired for patients by doctors and nurses alike. 

Today we hax'e many more nurses than we need 
to meet eflectlve demands, and much ol the over 
production Is of poorU prepared nurses. In a study 
of the nursing servica of sixteen middle western 
hospitals, the American Nurses Association re 
cently discovered that onl} 33 per cent of the ap- 
plicants were eligible for staff nursing 

Doctors know extraordmarily httle about nursing 
\\lth thdr willingneis to help, and with the co- 
operation of nurses and hospital executives to- 
gether with the aid of the public, nurses can be 
Setter prepared. It Is upon the public that the 
responsibnity for the Vacation of public servants 
should rest 

Ua^al nurstnt lertire and 0} numn£ 

should never be thought of as i}-non>'Tnous terms 
even when the school contributes richly to the 
service and the seni'ice to the school The hospital 
U responsible for its own During service It ahonld 
be fr^ from the economic smd educational burden 
of a school. 

Seioel e/ nurniti must be made to mean a place 
in which young women are prepared for service as 
grodnaU nitrsa In whst may be called first level 
posidlou. implies a safhaent body of basic 
sdences to provide a backbond for a rounded 
fiinlfiil prepuwtion including mental and com 
municable nursing and the principles of 

hlic health. Farther preparation than that should 
aecured through postgraduate courses. 

Discussion 

Dokaid GunraiE, MD. Sayre, Pennsylvania 
I do not believe that the memcal profession OTtioxes 
nursing for a lack of training or practice. Most of 
the enddsm is brought forth because of the nurse a 
i^Oity to adapt herself to her patient and to her 
own fuiToundings. 

Psychology been wisely added to the cur 
ncubrm but as a science it os dlihcult for the average 
popC to understand. Would it not be better to 
teach psychology in a more pnactical way and to 
bend our efforts toward devdoping the personalities 
of our students? I am satisfied that if our nurses 
could be wVfTIfnlly trained In practical psychology 
there would be much lets criticism of their work 
by the public and by the medical profesnon. The 
art in nursing and m medidne must never be re- 
placed by pure sdenc^ for if it is, it win be nn 
fortunate for both proleasions- 

BASIC BTAKDAiDS FOl SCHOOLS OT NUISINO 

Riv AlPBOIfSK M SCHWITALLA, S J Ph.D 
St. Louis In advocating any set of basic standards 
for schools of nursing, the first principle to be rec 


ognired bj the school is the educailenaJ Itvel from 
vkicM tls sluJenIs are denved Essenti^ the s^ool 
of nursing is a profcsilonil college That does not 
mean that sch^ls of nursing should blmdl> and 
aocriticollv take o\er the whole sum and substance 
of college administration, but the school s attitude 
toward a student should be that of the solid college 
of arts and sdences. 

The school of nursing must understand Ike life 
for vktek tl is preparini the siudent nurse Because 
of the coQsUntl} Incr^slng stress and compIexit> 
of our world the school mutt difTerentlate between 
cultural courses basic saences, medical courses, 
and nursing courses in the comculum. If the school 
of nursing is of collegiate rank, then surd> it must 
impart fundamental collegiate instruction in the 
priodples of the use of English In public speaking 
in the fundamental viewpoints ot ecoaomlca — In 
addition to theoretical preparatkm in medloal and 
nursing courses. 

It is incumbent upon the school of nursing to 
develop to tnstiU into tts students and to foster trt 
Iktm tke ideals of the nursing profession From her 
studies there should develop in the mind of the 
thoughtful student at least the beginnings of a 
formolatioD of the nurses place in the nation s life 
And from that understanding there will Ixs derived 
a broader outlook on life, a deeper insight Into the 
problems of mankind, a firmer grasp npon the fun 
damentals of living which enable the individual 
nurse to rise above those smaTW annoyances con 
ceming her emplo>inent, her boors of work and 
the nature of her work, which ha\*e In the past 
stood in the way of success of many creatl\*e en 
deavors in the field of nursing education. 

Discussion 

J Dewey Lutes, Chicago One requirement for 
entrance Into a school of nursing that seems to be 
gencrallv accepted is that of a mgh school dipbma 
— and rightly so Howeve^ this must not be con 
sidcred proof of a girl s ability to become a nurse. 
It b merely proof of her InteDectual capacity to 
reach a certain level by way of a prescribed route. 

We must make provision In our schools of nursing 
against the graduating of those who fail to acquire 
the proper attitude o! mind. It b not cnou^ to 
pour out Instruction of which a suffiaent amount 
can be reta in e d in the memory to pass a written 
examination. We who admlnbtei In the schoob of 
nursing must analyze students In such a mann er 
that the fallares are eliminated. 

We must not permit education to stop at the end 
of the school career we must encourage and put 
into operation some plan whereby the individual 
win continue to learn and Improve herself and her 
proleaslon as the yeaa pass. 

The members of the faculty most be sdected on 
the basb of their ability and fitnea in thb special 
field. And mduate noises most be selected for 
departmental positions In the aamw careful ntHnTwr 
in which a student b admitted to the school. 
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DIPIEBEON DTVELOPMMTa Of »EL\TIOH TO 
HOePTTAL ECOKOICCB 

B C MacLiah MD New Orieint More tt 
tcntk)a hu bad to be giveii during the deprcxikkQ 
p>crk>d to tbe ccoDomtea of bcufduJ operation u 
a remit, many ww experiment* have been tried. 
Tt waa bfrltaSle that aome itarding Khem vouVl 
bo advajiced In a frantic attempt to bolitcr rerenne. 
Hoapitals have been adri*cd to opes beauty parion 
barber ihopa and toda (oontaint It li wIk to re- 
member that a boapitjJ ihouid not itiay too far 
from It* functional field even in tlmea of depreailOD 
On tbe other band, there are aome profitabW activ 
Itle* inch a* tbe operation of a docton exchange 
or a nuraa reglitry and tbe proviakin of oflicc apace 
for doctor* which can reaaonably be cottiidered 
within the province of a hoipital and whkh cm be 
mcc»fullv Inahtuted If Local coodltiooi permit 

Intercatint to ah hoipltals is tbe tucceaa which 
haa attended the ktaururatlon of cafeteia aystema 
for the feeding of empjoveea, norsea, and Internes. 
Another deveiopment baa been the otabUahiog of 
central mppW rooms for aurpcsl mppUes and alao 
central nouruhrnent kltcheos for the prepaLTsUiim 
and dgpmaing of the between meal extras 

Noralng education Is more theoretical todav 
it was Is the past But the nmp purpose to a&v 
system of numng education b aiwava the aaiiM and 
cannot be too greatly irmphansed — iki ud 

can af Uu foiUat ft oiight help if oat nursing 
farultUs crotaifted more bedaide p re cqj tors and Im 
claBroom ?h D a. 

Eoapital ioturutce although not a pcnaeew for 
all our iha, seems to offer at thxi time the grestest 
promise of dellveisDce from economic pain, llxe 
medical profeaskra should realize th«t ho^lal In 
snrance pUita, u at present conceived, offer a bol 
wark of defense against other radical tr pjw4« which 
might revolutionise the practice of tncdldne. 

The Federal Goverometit Itself baa entered into 
direct competlUon with private bosplub In the esro 
of vetsans whose rflMhrHfw»« hare been Inaured 
oataide any hne of pubhc duty dtber dvfl or mlU* 
taiy It is to Ik hoped that tbe mlendld efforta of 


the medical and boapital aMocUrions to stem this 
tide may be lucceaaW. 

ETHCIEMnY AND ECONOMICS AS APPUCD 
TO THI X EAT DEPAJtnONT 
Edwaed H. SiDfNEi M D Kaosaa City In 
many localities there are eeTeral boapkala, none of 
whhm offers luffident within Its own walb to attract 
or pay for the fufl^dme coMultatirc servi ce of a 
radlologisL With technical donands satbfied bv a 
foil time technician, one radiologist can easQy serve 
at least four hoapltsb each day Modem roads tod 
rapid transportation make 50 mDe trips u easy aa 
any twenty hr* blocka In street car da^ 

There b do reason why the techtdeUns In small 
hocpitab sbould not ser ve both the radiological 
and pathological bboratoriea. Bookkeepers, record 


derka and operating room nurses may easQj be 
come radjologjcal technldans without tsfrifim to 
cflher servfre. 

Tbe compact srrangement of sB laboratonea and 
operating rooms would aid in the co-operation of 
terhnlcar aaabtanta avoid many stepa hr many 
people concentrate artd Inrueaae the demands for 
labOTtory examinations promote more consuha 
tlona between attending physicians and kboratory 
consoUanti eliminate the goaslp Infested docton 
kmnge rooms. 

The sterile cyatoacopic room can be adjacent to 
the K ray department and be served by the single 
X ray trMafonner for pyeJogiams. The plaster 
room CM be next dooraoa be served with ffooroacoplc 
fracture servfca. Tbe combined pJate viewing and 
radlologat 1 office should contact tbe patbologbri* 
aaoctam to afford that co-opentfve coosultatTve 
■ervfcs so beneficial to attcndi^ anrgeon, physldtn, 
and patient 

Ecooomlea In radlologlal fees can be effected by 
seconnt the co-opecatlon of the staff In asking for 
radiological consultation foe the particnlar diagnostic 
problem rather making a blanket demand foe 
esteosive and cartly technIcM procedures. 

Tbe co-operatlTe ffnoroacople comnltatloa of ch 
nklan and radlolo^t can be a great saving and 
afford Increased valuo to tbe paLimt and greater 
glorv to the boapful 1 rtpotaboo Stereoscopy b 
beautiful but ra^^ neceaury 

EFriOBfCY AT® tCDKOlDC* AS AWUTD TO 
TTTW pffvncAL mntAi’y DiPAETiairi 

John S CotaiM, M J) . Odcago It b pearible 
for every bospltaJ wtether large or smaD to have a 
phystoLl thfflpy department without tbe erpeodl 
tore of a great mm of money if certain prfncfplet 
aroobaerved. First of all, to be efficient a hospital 
phyalcal tboap>' department must be under t^ 
CDolrol of a ph^dan In a Urge dty thb can be 
■ifwnptM'w t any Hiff^hy In the smaller 

town where there b no physJcbn devoting hb tliM 
to phyaloJ therapy inb department should be 
under the direction of the X-ray departmmt 

The second reoulrement b well trained peisooneL 
At the present ttmo there b no course which 
nitely provldi* X rsy technidans practical tralni^ 
in phyalcal therapy It b hoped that the sod^ 
of Xmy techniijiitt and phyalcal theraw technl- 
Amr^ am work out a Btbfactory coame ol not mere 
than IS months to fulfill thb need, InasmuA as 
many caffs for tedmidant re«Tneat an IndlvMu^ 
capaUo of rsitng charge of the technical work In 
both the X ray and physfcaJ therapy department 

A bo^iiul pbyalcd therapy department can bj 
•tartod without any apparatus except i^e by 
the hoapiUl carpoiiei niechanJc, 

Proper equlpmant b esaentkl foe much of the nee^ 
treatment but no hospital tiuaild hoaftate to *t^ 
a. department without equipment sci kmg as av^ 
^tJ^mace b paovided, and a pt^dan b pbced 
in charge ajdstcd by well trained pertonneL 
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Id order to pat before the hospital staff iofonna 
lion reiatu'e to phjilcal therapj one slalT mcctinp 
a >Tar should be (Ic\oted to the demonstration of 
the work of this d^rtmcnl Demonstntlons 
should be scheduled for cIJdics lectures piv^en to 
lotcmcs and nurses. 

Records tre the most important aids in the sden 
tific success of a hospital phtilcal thcrip\ depart 
ment. To be of \*alae thet must conform to the 
general record sj-stem of the hospital arnl form part 
of it 


EFnaESC\ A\D ECONOMICS Ah APrULD TO 
•nic ADUIMSTKATION OP A.S CSTltI.SLV 

Joseph McNearne^ M D St Louis In the 
present da> the onarstheiic department of • hot 
pltsl should be staffed b\ ph\'siaan anarsthetiiU 
who ha\‘e bad special traimng in the field of anxs 
thesu There is a creater field for medical anajsthcl 
isti now than e\ er wfore The \ oung medical gradu 
ate who will take spccal training in this field wfll 
be the anxsthctiit of the future ^^cdlcal schools 
are beginning to realize that a good knowledge of 
anarsthesu is essential 

The nurse arursthetist is an economi to the bos 
pital but not to the patient The patient pa>-s the 
same fee to the hospital for the amesthetic mvenb) 
the nurse anxsthetist as he would pa\ a ph)'slcian 
anxsthetUt In m> opinion anxsthelia ahould be 
on 1 fist rate fee bazis, in keeping with the economic 
condition of the chenteie of the hospital The tor 
geon U then in a position to inform (be patient what 
he will be charged for the anrsthetic in estirrullng 
hb probable bospit^ cost 
'Toe hospital feds that it furmsbes the equipment 
and matemls and should be compensated for their 
use — which it should Neveftheless the aiucstheUst 
u entitled to remuneration tn pre^rhon to tie 
anwtirti of xevrk dont whether be is working for the 
hospital on a salarj or on a percentage basis 
A rather large sa\'lngs can be made In the an 
Bathetic department in the use of gases for ana»- 
thena by having the proper prebminary medication 
and using lodaUme filters. 


EmcIENCV AND ECONOMICS AS APPLIED TO 
Tire ADimnsTiiATiON or food SEavitre 

Edcenia SmtADEi St Louis Ulth the present 
low price level of food commodities it is possible 
for certain savings to be made In the dietary de- 
partments of bospltds. The problem of the dieti 
tian is how great a saving can she bring aboat 
without relinquishing her present standard of effi 
dency 

First of all, It is paramount that there be a wcD 
trained dietary staff to direct and help carry on the 
work of the department. \V 1 th such a staff we hnem 
that only adequate dicta would be considered In 
planning ecooomlcal menus. 

Since a centralized purchasing dqiartmcnt it the 
general rule In moat institutions ft behoo ves the 
aietitiaii to be In dose contact with this depart ment . 


583 

To effect sanngs and add \‘anct> to her menu the 
dietitian must be responsive to any quick buv’s 
which the purchasing department feels adviublc 
On the other hand the purchasing department must 
be just as flexible and responsIvT to the needs of 
the dietarj department 
The preparation and service of foods are exceed 
Inglv important The dietary staff should ever be 
00 the alert for v’arict) in the preparation of food 
staffs. Therefore, the kitchen should also be an 
experimental station where new reapes arc tested 
on a small scale before being incorporated in the 
menu This can be made a valuable part of the 
practical training of student dietitians 
The insulated cart seems to be the most effident 
and ecooomlcal means of serving food to the ward 
and also to the pnvate patient Astontsblng savings 
can be effected b> installing cafeteria service for 
hospital personnel 

Inc student nurse plaj-s an important rile in this 
economic readjustment In the djctetic laboratory 
she should be taught the importance of a well 
balanced diet how this diet ma> be adjusted to 
meet the demands of certain diseases She should 
also be taught the value of food and food service 
from an economic as well as a therapeutic stand 
point. The attitude toward food that the student 
Dorae gams through her Uboratorv training and 
experience wiU be one of the deciding factors as 
to her degree of usefolness in the ward food service 

EFFICULNCi AND ECONOMICS IS UANDUNO SUK 
CICAL DBESSmetS AND SUPPLIES 

Soteb Philojuna R N St Louu The hosptul 
executive fscei the problem of giving prompt eO! 
aent, adequste hospitalization to the sick, of the 
coramunJtv with less roooev than has ever Wore 
been at bit or her disposal Economy in the han 
dllngof surgical dressings and supplies can be made 
a great aid toward this end. 

Adeouate supervision of the preparation of inp- 
plles, their distribution and the procedures neces 
snry lor thdr rented use and maintenance can 
be made to ^eld large economies. 

Central dlstrfbutlon stations seem particularly 
economlcaL Such detailj as the size ofthe gauze 
packs, the carefully studied distribution of the packs 
to the various surgical units and attention to the 
special desires of the attending surgeons yield valu 
able results. If different grades of gauze are pur 
chased for different purposes, economies are also 
bound to resulL The preparation of Iodoform gauze 
dialna cut into proper lengtha Tninlmlyt waste, and 
through a practical method hospitals an easily 
effect the proper sterilization of such drains. 

Savings can be effected in the preparation of 
phyilok^cal saline soludoni if the needs of the 
various departments of the hospital are kept In 
mind m planning strength and size of containefi 
The proper handling of surgical needles and sutures 
reduces costs to rather an appreciable degree. 
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Tbe tue 0/ peeks, for osmpk, for kpsrotomv 
qtcsBods, bViod tnetfusfoos, etc. coaUiniB{ sll 
t£e equipmtait onslly foasd to be ofcowry for 
cteb peitkiUsr operttfen, has also been foond to 
result Ln dlfwin atlrip la coats. 

£cooomical admhdstfttkm protnotes co-open 
UoQ witbln a depertiiKiit sod thereb y Imam In 
cietsed elEcieocT 

oirtmcoa r»on rsusnia or TirE nos- 
mAL or rr Loma 

SmnY RonoasilD St. Louli Overezmeoioa 
ud a dlsrejud lor the Isw of npp^ and demiukd 

S ' t in every pbsse of our Mtlocal life effect 
I hi the tame my as they do anr other 
orpuilzatlon or irtdustilal co ocer u . htarhet 
ftoctuatloas that have affected busloett lamtments 
and wiped oot (ortunca have also resohed La a dc- 
predadoo of boapftal teTqtfuena and greatly re- 
duced the loconie frocn hospltaf endoTQteiit funds. 
Ilcopttal trusUoa are keenly aware of the ffoanclal 
atiasa end of community ueda at this Hma. Hoa- 

F ftal admiaatiaton am busfnexi HMn and nt wn ga. 
I they did not poaseas more than aa averaae amaunt 
of buflncM abinty they voold not be sdocted for 
thch pocLtutoa. 

Truttea have a right to expect the moat kqyal 
co-opemtkm frxn annerlntCDdenu In their efforts 
to Interpret conuBanity needs and saiccuard com 
munity (undx. They in cure, are ^rnAj^ Just as 
itroug an ebilgaUou to be loyal and autcaw aap- 
portffs of the aapglBtendcBti. We must tealUe 
that hospital anpedutendeati have bees vorkiaf 
under a cnat handicap to irulnnln the taioe stand 
aids andeeavure vitb a traatlr depleted tneo^ 
Trustees, to whom the adnuidttrator b i x y v» n«r v>t» 
lor the cxccntkn of hospital poUdei, are Ukewise 
tespocslhU to the cotmounlty for the Judldotn (a 
penditure of funds entrusted to th^ir care. It b no 
smsB rexpouilhlllty for renrdlesi of vhetbW the 
tostltotloQ b tax-fopported or oan-txx-aupported, 
the iDOoey comea from the camaianlrv 
Lowered bed occupancy, hospital deffcils, and 
other problems have oeatra many pcrplexhig sflna 
tjoQi and anxious motsenU for biepltal trustees 
end adfnfnfitrstori. The hospital as an educational 
health canter n rendering a seryice that cannot be 
duplicated by any otte tsstttntkm. But b thm 
any othm insUtuUoa that would be ejected to 
•erve the community ox'nth after month, jest after 
year at a bnanaall^? 

The hoipitsl should not be leas bnmanltstiao In 
'WWny with the pubQc hut more bu^ncHllhe. We 
need more definite busmcH polklcs In hospital 
msnsgemfjt There thmld M legblation. more- 
over to protect the hospital from exploitation. 
dJraiA TO Bt OBIHVEP IK fELECmrO Ttl* 
OOVISlflMO BOOT Ort A g OlfllA L 
C. W MmfOia, iLD, \alhalla. New Yorhi A 
rovendng body of a hospital to be promlalPi;, must 
Inciude variety in hs membcnhjp as to ege sex. 


wesith, sodal posftioa, and hosfngis etp erkn ea 
We neM straight thinkers on oui boards, umlees 
who wlQ const^ matters not only In the light of 
bosineas, but In terms of humau vafoca. 

It b perhipa best oot to Indode a phytldsn on 
the board, nveo thou^ be may be entirely un 
biased in hb medical sjfiSstkms, tha rtmabw of 
the nwUcal staff asaaBy resents hb cwmbership 
and loeea sympathy with ths porpoM of the boeio. 
Wealthy men maka valuahle members U they are 
active. The Ideal situation la to find a wwthv 
man who b definitely btmsted and willing to do 
hb share ol work. 

Woman should be npmeated on the board. It 
b wtQ worth while, al^ to have a nprescntstlve 
of each dasa in communly life. Tbemoce, a man 
who knows the needs of the working man tod has 
hb confSdoce ilmuld he made a tiustet. 

It b wIm to five honorary membership to the 
principal ofictrs of two or thru prominent reUgfooi 
sects of the community The hospital which oiQ 
gain the endomcment of dariymen of all faiths win 
be more consiiicntiy supported by ths public. 

As Ideal board of trustees would iodadt an 
ar^tect, a banker a bww and a mcrchaal. 
Care molt always be taken, however, to make the* 
trustees from tM various walks of tUe understand 
that theb firms ars not to b* pt tf ci te d with tha 
I orders. 

Thep**!® hb enreleoct in kipi affala and 
maBagesneiit of people, the more rtadOy can tin 
board member be trusted to act wbdy in the p« 
foraance of hb datks. Penons of large sfbirt 
who have been letaiUniDed to wpavbe or who ha^ 
a part in a working orginbaiion are to be 
desired. The meat way of gaining the btereat^ 
the trustee b to giro hun something definlls to do 
and to k‘*vp birn foppBed wiUj tssks to the extent 
of hb wCOingoasa to vmk. 

Cart should be eierd scd so u not to seket ^ 
eeij persoos who are doaely related e^ t^ 
wfli fi t^t DO* family b in control of tha boiplui. 
New members vtA to be educated in the Ustoty 
tha Ih* tradftiotw, and afm* of theor^^ 

tlon, W* need more young, meaUfly ahre oO^ 
OB our boards bet th^ mast »t be t^ gi>geft^ 
•alcsman and profflotei type who iwta to act 
wiseiT and with reasooaWe defiberatfeu. 

U our board fa carefuDy selected at ^ 

iri^tT) ti<n its balance as we make new sppaintmeoa. 
It ean, with the carert exceptlooi, be dmaidtdat^ 

Ul2alo lot U» tood ol tlx 1>0*P‘*1 


ZTfteurris* 

FxAWt C. Rum, St. Louis Ttu^ 
guide the hospital tiiat U wffl help 

ftfa difllailt but nreessary^ that all of « ^ 

rtalfae that each h(^>lul patient fa an entity 
himself— separate and dtitlnct from cverr o^ 

poedbla, ihoaU r«dvs sympathetic tndfvfdwi « 
tentloo and treatmeut. 
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A tnistee must serve ^tbout uUr) must be 
t oun ol strong constitution of t low nervous 
orgsnUm, one who U not scnsUi\'e to sudden shocks 
sod of fine tccupcralive powers. 

It Is short stRhted to delegate to committees of 
the board— or for that matter committees of the 
staff— functions nroperlj belonging to the adminls 
trative otlicer Concentration ol re3pon5ibilii> fa 
cllitates action for which credit or blame can ^ 
definitely filed, 

\tnous types of human tctl\niy differ mosllj 
In form while In substance there is an onderijlng 
anakip' that makes them dosel) akin To the most 
camTobicrvcr there mav be little resemblance be 
tween hospital Irnsleeihip and the square arde 
but 18 years of eipenence has developed an em 
plrical liiowlcdgc that forces on me the Ineviuble 
condusioo that they are of the same family 


MSPOvsiDHjn or tiie covLtsTsa bod\ in 
SELECTCvO TirE 6trPERrNTXS*DE.ST 
CojusTOPitE* G Paivall, M D . Rochester New 
\ork It Is important that memoers of hoiplul 
boarda give caielul attention to selection of ihrir 
own membership Hospitali both public and prl 
vate are often greatly handicapped by the astonish 
ing Ignorance of members of theu b^rds 
\tteffipts by boards to ademauter by committee 
or Individual memben the affairs of the hospital 
ha\T proved Inefficient and often dmstroua There 
should be no dlvtslon of autbontv sdnunatntive 
responsfblhtv should center in a single indh-nduat 
who is employed for the purpose Ercqvt for the 
eaecuthre committee, all committees should be 
advisor) 

The superintendent should be regarded always as 
the agent of the board. He should be responsible for 
the employment of all department beads and should 
be consulted regarding appointments to the medical 
staff He rmut be a leader and should be left free 
to make deosions for which be 11 alwm>w held re- 
sponsible. A medical training is a distinct advan 
ta^ li a layman be should have tcceae to medical 
advice, and ability to judge of its soundness. He 
must ^ alive to the probUms of the medial pro- 
fession and s>Tnpathetic with medical progrea. 

Until hospital boards generally appre<ite the 
necesalty for executives of real alib« and offer 
Inducement In opportumtlcs and compensation 
which will make nospltal administration an at 
tractive arecr the in^vidual board will face Its 
major problem when it becomes necessary for It 
to obtain the services of an executive who an be 
relied upon to direct the dcstinltia of a modem 
hospital satisfactorily to its board, its medical staff' 
and its community 

HOW HOSPITAL TRUSTEES CAM KEEP ABREAST WECn 
THE ADVANCES IN nOSPIXAL ADHDOaTRAITON 
MATtnaw 0 Foley Chiago The best, most 
practical, and most satisfactory wav for a trustee 
to keep abreast of the times in hospital adminlstrm 


Uon Is for that trustee to attend board meetings 
rtgnlarl) and listen to what the superinlendent has 
to reporL Resides giving an account of the current 
operation of the hospital, the nrogresiit't super 
lotendent will try to help board members gel an 
Idea of trends and developments in the fielo and 
so attendance at a properly organlxed and well con 
ducted board meeting is a practial eduation for a 
trustee. 

Reading journals attending conventions and con 
ferenccs. actl\el> worbng on committees are most 
helpfol 10 keeping the trustee abreast with the ad 
s-aaccs in hospital admimstratlon Rut if the trustee 
will attend board meetings he will leammu^ about 
progress In the fidd of bosnllal administration 
which win make more valuable his service on the 
board 

There are far loo mans hospital boards which 
utterU fan to appreciate the responsIbiUties of their 
superintendents and the rdation of the superin 
tendent to the board There arc manv hospital 
board mcetinM at which the suncrintendent is not 
permitted to oe present, and there are too man) 
nospiuls in which the eitcullve agent of the board 
Is overwhelmed with detailed tatis ranging from 
fixing a broken down piece of equipment to coUcct 
Ing overdue accounts. 

Too many hospital boards empio) a tupcnnlen 
dent prtsumabl) beoinse they believe that this per 
son knows more about hospital adminlsiratjon Ijian 
any of their number and then they proceed to 
compel this superintendent to operate the hospital 
the wa> they want It opmted. 

If the supennlcndait is given a voice at board 
mcelinp that u heard with due aUentlon, If he is 
not hampered with trivial deUOi If be is accorded 
the co-operation and wholehearted support of the 
board he will be able to render better a^ce to 
all concerned and 10 will Improve the admlnbtraUon 
of the hospital 

REMOVTNO HOSmALS TROU THE INfXUESCE 
or KJLITXCS 

Joins A McNasiara Chiago Municipal county 
or tax-supported bosptuls should be as much abose 
euspldon as are our public schools and their ad 
ministration should be on as high a lc\"el if possible 
on a hi^CT level, because to hospluls Is entrusted 
the task of returning to soaety the ill and the 
injured. 

WTien mismanarai institutions in which graft is 
tenant m whldi death rates are high, and in 
which all ethia and standards of the medial pro- 
foika are openly disregarded, are removed from 
the list of hoepitali approved by the American Col 
lege of Surgeons, from the list of bcspitals approved 
by ^e American Medicsl Aasoaadon for iiitenie 
from ail other lists, then and not nnti] 
then wifl the mnnIdpaUtics dean house and dve 
to^c lawyers Instltutloiis wherdn the indigent 
■ick and injured ma> be ared for in an edeauate 
manner 



sW 


SURGERY GYNECOUXJY AND OBSTETRICS 


It h ui Impodtktn on cm yoont docton tod In 
teroes to tnbject tbem to Oie iuftwocfi of pooriv 
«quipf)ed macuccd, md tUffed icAtitutloos. They 
on only kmm wioiu tricks aod take ainy vlui 
Utetn Into pnctke a laife number of UUe Idw and 
BO tdenk at aU. 

Ue mmt iMt negiact tba health of the whole 
commonity we matt not allow mm bets of acanctr 
to die because of bnprofTer trcatmecrt whOe we Wt 
Idly by and poUtldaDa latten on tb« mialortooca 
of dtizcna It b ume that all good bo^tak band 
together and protest that poUtJcaDv dJru and cor 
rupt inatitutlona are rtrom-Td from the Utla of ac 
cT^dnt orgaBliBlkHia they mut uk that a faQ 
tUTver be nude of these instituUou and that ibet 
be taken from tbc lists nolem pobuca are compleldy 
divorced from aD heeling Insdtuttons, 

DuctUllOH 

EiKUJt P UooAH D Birmingham, \labama 
It must be recowniaed that to reoxrve hos^tab from 
the Infiutnce ol poblla a a difficult proUwm. So 
mam taa-supported insbtutiotii are stiO uoder po- 
tiocai control because thoae who art mpauAle 
for the mami^caC of bocpicals have not Loformcd 
the peofde who are omnlpotrnt In nuking Urn, aa 
to abat form of govemment aod admlalitratlon U 
best foe the hocpiub 

It a b) Unlative ezuctneat that laws anat be 
secured which a fQ stabfiLtg boapkak in gorenuMDt 
and remove tbea troo the des^ructire IniJueBce of 
poUUca Id nun> lUtes. couducs, acid dti«» ihk 
hu been done. hUbama auT rears ago by 
teguiaUve enactreeat created a oon poQtkml board 
for Che coocrof of Brvee Hospital (or tne llte 

Slate Board of Health of hiabaeu and the boards 
In each count? are dected br the state medical 
■odety and county medical aoewoes, reapectrrdy 
They have entire auihodty and resjwoslbrtily for 
the mbhc heahh aork of tbe state and the ei 
pcodttnre of the puUic health apprcg>fiatlaiu. 

For couDtv and dty boapllab a atita law creat 
Ing hospital boards cniubtlng of hve members, one 
of whom would be elected ererv i ye*ts for a period 
of lo years, aoold be a moat excetLcnl one Soeb a 
board would maeve tas Mpported bospilals Item 
tbc InfluoM of poHlicx 

Koo-poiitkal boards of tax fupfMcted bospitak. 
chnics, and dkpeosanes can limit tbe work to 
charity caaa onlv PoHtkal boarda cannoL It is 
lo tbc Interest oi tbe tas supported baritab, the 
taxpayera, politicians, pnrate hospitals, the medical 
and nnnlDg profesatona, and the gtaci al good that 
poHlka be ehmJnated absolutdy from the control 
of bospltak. 

HAWDUJtO or COlUnnOCABIX DIIEA5ia Of 
comrecnen wirn a oisniAi hchpitai 

T R. PowTOK M D Angusta, OtoTgta To ac 
cept and treat In a geoeral hospital patients wif 
Icdng Iron coeunnnlcabk dkeases k a perfectly safe 
procedure, and In tha smaller dty where tbe num 


bee of ndb patients Is not nfidentlr great to 
srartant tbe cocatroclkm and maiDtenance of a 
special boapf Cal for communicable itl«*w«^ U b iW 
loftcal method of protectlof other membm of tke 
community while giving the patients proper care. 

Correct dkgootu U tbe hrst great oaentuL It 
la the unrecognised case that infects otberi and may 
evefl cause an epidemic. 

Proper propaykdlc mcuorca ahould be oaed- 
Hospltal atteodsDta whether they are to atind 
communicable dkeases or not should haye all tbe 
recofnlsed forma of Immunization unlesi they art 
knom to be tmreune. 

For the care of patients tufferiug from coto 
iBankablodiseBjes proper fadb ties mot beaBonled. 
Whenever poaribk ca^ should be placed 

In a room by himself Falling tbe iDdlYidaal room, 
tbc next beat (sdCty (s the cublde in wbfeh a 
definite space b tOoetCed to each bed tud a partial 
pardtioo placed at each dde of tbb space. When the 
cnbldc rsMTW be provided patients can be acenm 
modalcd wl^ saldv In the gtneral ward so loaa 
aa they art gro u ped properly and tbe beds spaced 
eDfhoentty apart. 

Antbeptka abould have little pkee In the esan- 
agentut of cossnunfcable du ra a e a. For denUsa 
ttou of some ardeks used around tha patbst they 
art ncceasary but tbe basin of biulcdlde ao ftt 
quently seen at tbe bedside b a meaaca tbieh 
aaoutd be avoided. It glyts a lenw of aecsirfty 
wk^ b absokuly lake. 

Soap and water art the key to pmper teebnifloe. 
For It years I bayt used snap and water sriih croaa- 
infectiem so tart u lo be negbglbk. If oaa krt* 
could be sdected aa tbe most impottant It woold be 
rWdof water ]f yoo use plenty of seep and water 
and loDow tbe dkUla ol raedkal sdtnce in meai 
area of prorh^ik, you may be assured lUt in tbe 
general bo^tal puenta known to be laSmnf from 
eommunicawe diseaaes may be eared for ^ per 
feet safety to other paHttU and to attendants. 

Dizatmofi 

WAiTxaClD Kiacwxta, hLD^ Su Louis 
I t may be true that comnnmkabJe dkeasa loay be 
trea ted la genera) wards of bo^ tak In ima^ c« 
munltka, T behnv® that In the krgtt at^ « ts 
duUnetk desirable to esUbUsh and maluUln aepa 

"a SSSdfajS, SSrf 

b n»u laj«rt»»L Nor«*iit^UI>« ^^ 
to tb. latM «rf. m om .yriCT. 

1. « »u,Jdm o( commojnal* dbeut 

etc- s£mW^ wry csjefaHy examined so 

In Ibt dJHtta. ^ 

TOO, to > caaa pe^ btawnSl 

Intettao dbtun m«r bt ^ ^ II 

that pnamlniry enunlmtlon, •och u 
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turtj blood culture* etc be made it the earJie*t 
pcrtilble moment to that the poAAlbnii\ of Infection 
ma> be determined 

Unlei* the hoipltal i» provided «ith proper faal 
Itic* for handlinR communicable diieatc* it is dtf 
6cull to prevent the tprcudinR of contapiort Chlor 
inated bme Is an important preparation in handling 
InfectkHii ditcate* because it na* a distinct anti 
teptic value and can be used rcadilv and eaiflj 

TIIE ISniMDUXI. DOCTOR h RKSTOSslDlLfn 
FOR CUSIC \L RECORDS 

\\ ALTER h CoLF \f I) ( reensboro North 
Carolina \\ e as phvtician* arc resporuibtc for dinl 
cal record*. We arc not onl\ respon*ible we are 
obligated Cnt of all to our hospital organisation 
The Btanding of a hospital in a commu^t) affects 
the standing of it* »taff Its organisation depends 
upon the lojiltv of its memben 

Ue are obligated to our colleagues etpedallv 
to the future phjnaan* rro* in the making Care 
ful ebrection* and record* of the blunder* %c have 
made inll act as a beacon light to warn them of 
impending danger 

TTie records that make are future protection 
to ouracive* In legal matters \gain it gives ui a 
better grasp a broader vneapoinl of our cate which 
enable* us to formulate a clearer and more cond»e 
idea of the palhologv involved When we makea 
record of a cate we are *niing the life hbtor> of 
our asiocution with the meilical profesifon 

Our obbgation is grcaicst to our patient*. Even 
patient js entitled to a careful and conate record 
of our findings to that in case of necestuv it ma> ^ 
used to hit adv’antage in the future The record 
enables the phvsician to nvake a iirver diagnosi* of 
hii case and thut to better fulldl his duties os coo 
rultant and surgeon 

Do j*ou cbrect j'our staff to make these hutonc* 
because thej are required b\ the \raencan College 
of SurgeoDi or do vou intiil upon them becaote 
of the value of the record’ Ho* it evor occurred 
to >ou to meet with the tuff of vour boipital bnng 
mg with >ou the cnticum of j’our records by the 

American College of Surgeons for discussion tothat 

better co-opcr*tk)n ma) be enUtted? It should be 
remembered that one of the chief entena upon which 
the American College of Surgeon* daasifie* your 
honital 1* based upon the corapletcneis clesme** 
and accuracy with which vou record the work ac 
compUsbed bj vour staff 

Disaission 

Dewixl Gann Js JI D Little Roc^ Arkmniu 
There Is no department 10 the hospital wbera the 
co-opcratJon of the doctor u more essential than m 
the record room Here the doctor and the record 
librarian need the help and co-operstion of each 
other In order to tecure record* of efBdeot dm 
ical value The record librarian of today invite* 
and appreciates con*tructive criticism of her de 
partment She reabie* that without fuch cntidsm 


from the doctor* who ore In a position to rccognirc 
the tdentlfic value of a record her records will be 
vaiuelei*. No matter what amount of abllit> the 
record librarian possesses or how progretilve she 
mav be ahe cannot succeed id producing sacnllfic 
caae rccorxls without the Intelligent and vigilant 
co-operation of everv doctor 
Just as the offlculs of anv coratnerdal organlxa 
tion arc cnllUed to know tte reasons of the profit 
and toss in the business so also the hospital manage 
ment ha* a right to an accurate and honest report 
of the medical service rendered in its hospital 
Medical science will be advanced bv the accumula 
(Ion of such data Authontatlve ttatisllc* of one 
hospital combined with those of other hospitals will 
furnish material for research As practfcalls all 
advancement in medical sdence has been achieved 
through research work it is the dut^ of everv 
doctor to contribute hi* knowledge to its promotion 
Although hospital record* have been greativ im 

f iroved in recent >car* thev arc itill found to be 
nadequate as hat been highl> emphaiued in the 
present research work on cancer In order to ovxr 
come this dl*advantage the American College of 
Surgeon* ha* adopted special cancer fheeu which 
arc well worth conilderation 

An offict'hospital routine which I prepared and 
am atfU uwng at St Nlncent * Infirmary ia outlined 
here in the hope that it mav be helpful 

I During the eumlnation of a patient in the 
office 1 dictate Id code to a nurse the working diag 
notU and what 1 propose to do 
a WTjcn the nune take* the patient into an ad 
joiniog room 10 that his clolhing ma> be adjuited, 
the prepare* an admission slip In c^e which the 
tient lake* to the hospital with instructions to 
nd It to the record deric on amval 
3 After the clerk at the hospital ha* assigned 
the patient to a room the slip is handed to a graduate 
nurse In charge of my patients at the hoipital who 
transfers the working diagnosi* on the tlip to the 
progrcsi record together with mv recoraracndation* 
for hospital procedure I need not see the patient 
further that da) unless I *0 desire, and the foUowing 
morning the chart la brought to the operating room 
with the patient. It u onl\ necessary for me to 
consult the progres* record to know what I am 
to do for the patient and unless I have been notified 
of some ov'craight or irregulantj I know the pa 
tient t* ready for operation. 

4 On completion of the operation I dictate to 
a dictaphone the postoperative diagnosis findings 
and procedure 

5 After the morning s work I* completed, the 
hospital stenographer transcribes the ^ctabon to 
the operative chart and thu becomes a part of 
the record, 

6 WTien the patient t* discharged from the hos- 
pital my nurse prepares a card, similar to the usual 
iummary card which I* sent to my office for ready 
reference conUlning all necessary data for twnfl.t 
follow up financial and otherwise. 



568 


SURGER\ GYNECOLOGY AND OBSTETRICS 


tm VALCK AXD BCOP* Ot UEDICAL 80CLU. ^ tnUltni WoAot wfao KUMH 

wotx IK mx noBprtAi tniol^ ^ the buie priadpta of todii 






^ ravlramraal iltMtkioi iW «t« So«St o(^ nhrSl^*” ^ 

J““T !»™ "“bl^ iod.! «rTfc, 

=-;^k‘£sSSS ?^=S'-=®=^~ 

^ « »» »« to trt*t tlie paHaU *I well M tio dii- 

wWch »rc IjKwM^fv « molt tmt him pemnul!/ daotloatllT 

tTtttnuait of ptHeau^cared^Tht^ ^ ®*r bo tcomiiiij^ Ifawith tia 
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It ii In Kmct to paticnu that the >oaal mMcc 
department maka lu grcatat conlribatlon to the 
bwpiuL In order to tniure complete treatment to 
Its piUcnti the bospiUt moat know the sodat titua 
tlooi complicttlog medical care These the medical 
•ooa! worker fuppUei. She Ii also Interpreting the 
hocpiul t hnandu hmlUtions and ocms The 
fatttih the employer the mlnliler the acbool 
teacher, the lodge brother the judge the lamil> 
ph>'«clan are all channela through which the aona! 
rotker mav pats on this Inlormaiion of the hotpi 
tall aersdee* tad needs thrmagh her daiK contacts 
on behalf of Indiddual patients 

TTIE rAlE or TTtE 'SOCIAL WORkrr L\ Htr 
DLvcNons AXD TitEAnn:.vr or cAScru 

Eleanoi, CocrcuLL, St Louis (.ancer a dia 
ease ranking second as a cause o! doth In the 
United States offers a real challenge to the aoaal 
worker As the medical profession seeks to perfect 
the diagnosis and treatment of thu disease (here is 
an increasing reallxatlon ol the sHtal influence of the 
soaal factors which are InNTjUtd 

The social worker s task Is to understand as com 
pletdv as possible the problem of each Individual 
patlenL She arrlm at thu undcntanding by ac 
tpuinting herself with the dcuib of hu phystcal 
coftdiUon— the and stage of the cancer the 
therapy adrlsed, and the povibiUts of arrest or 
cure- -and b> Inquiring Into his social situation 
which enables her to evaluate the possible effect of 
(be disease and the o^Udes to treatment and ob- 
•crratlon which may arise. With this (nfonnatlon 
»n bet posoession, she is equipped to bring to the 
aid of the surgeon any pertinent obsen'ations she 
has made whl^ have a beanog upon his plan She 
becomes adrber and interpreter to the patient and 
his famfly supplementing earlier explanations by 
the furreon, antldpating and meeting difficulties 
In canjing out the plan of treatment and bringint 
Into action anj other social adjustment Indicated- 
Community contacts are strengthened and new 
w»cpuices enDstei 

If the sodal worker U successful in her rdle, 
there wiD be ao neceadty for the foliow-up of de- 
linquent patients. The foundation she lays through 
Interpretation and guidance Is permanent and last 
Inj The surgeon will be able to comfflete hii dlag 
nostic studv to cany out a plan of treatment and 
observe the r»ulls tnrwEh the years which follow 
Aa the social worker carries on her program with 
fhe patimta assigned to her care, she becomes an 
effective channel through which infonnation about 
cancer can be dbseoiiDated to the general public. 
She thus contributes to the diagnostic, treatment 
^^•caTdi, an/i educational phases of the cancer 
pTOpam through her rhle aa interpreter to surgeon, 
patient, and community 

DiKusrton 

F«a« L. Rictoi, M.D Evuuto^ 

Granted the coKjpeiatioD of the attending phys* 


dan which It Is inconceivable not to ha>*e the 
problem of the social worker is to bring to the ph>-sl 
dan and the hospital rtgubr reports of the health 
and welfare of the patient No fixed rules can be 
hid down b> which this may be done It Is largely 
dependent upon the common sense of the sodal 
worker and her ability to Uke admntage of all 
resources that will be of assistance In her work. 

The sodal worker is aided greatly la her work If 
the Is also a trained nunc. She can then eralnatellw 
conditions with a professional ey e u well as with her 
soaal Iralulng and can thereby render a twofold 
rervice that is of special \'alue 

In almost e\'ery Instance It la best to tell the 
patient that he has cancer This b now done In 
some hospitals doing cancer work and results In 
the best co-operallon between the staff and the 
patients. 

Should convalescent cancer patients espedalli 
hopeless cases be cared for in the hospital or Jo 
thdr homes? One large cancer hospital the Me 
monal Hospital in New ^ork haj answered this 
question b> getting such patienU out of the bos- 

e tal at the earliest possible moment and back at 
•me among friends and relatives. Here they are 
cared for by home N*bIlors trained nurses with 
experience In 101^ wort These visitors render a 
splendid service by their regular vuits to ti^ na 
tlenla at times only lor a friendly all and anla 
to render such professional care as is 
Indiaie^ The medical staff of this hosidial has 
repeatedly stated In pubUc that It w^d never 
recommend ipeoal cancer work fn any bosplul un 
less and until such a follow up b avafla^ In the 
homes of its paUenta. 

A UODEON JfEDrCAL AKD BURQICAE aiEST 
SESnCE AT BAJtKES HOSITTAL 
JACOI, J Sdtoe. MD, SL UmU TTui 
me^d ajd mdal djcst Kdre il ,, 

pluJ wu betun to a ipacc tormeriy uki) 1, . I V; 
a*c room for tniaii U ampla rridcnce to nroyt (L. 
pood work can be done with limited fari|,ii 4 „ 
ion* aa the penonnel li pmpeiir trained and » - 

rartlcnlai empbaiia haa h«n placed tsp-a ^ ^ ^ 
of the lunsi In thia department but 
thotadc aargery la by no mean, coidjecd Z i', 
organa. Becauio ot the deveiopment tt/. 1-5 'j' 
of approach and atuck, nnt^dn li 
of tho lung respond to surgical mcuurei t 
Intrathoradc tumors can now be ufJ, J 
and even certain auditions of tht '' 

be attacked aucctasfally t ^ f /jr^ 

At the present time we have a li/^ # 
room w^ ventilated, two openur, 
nected with the fluoroscopy room tef 
nected with the chest^iraSI,!!/^ 

are wide enough ao that a^rtSfr^^? "V 

the various rooms without hivirJZ^ , 
and all neee.«rv eaanifnatfe/ 


made. A 
way to and 
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boi» wtd itaroKxipic »pi*tatQj tbc wmfli hare 
rttoMm^ to tlut exbikHtiom of uousuml cbat pbotO' 
fi<ph> be dtsf^jed for meeting tod com'ca 
tlont. MTtto office* for the medictJ tXiA tnd tecre 
ttry tod t Itr^ dttiroom tod dreuing room com 
pletfi the phytkal equfpwent. 

Tbe ttCDod floor of tl>e new Rtnd Johotoo ilo- 
moritl BuHchox of Btrt>es Ilotpttil wu tet ttide 
for pttfcnu recrtiiiiii* trettroeot to tbe thoitac 
field. Thlt floor u coanectcd b\ htUi with the dltg 
DOttic tervlce. It it modeled tfter the bett tuber 
culotk uottoru with porch ftcflitiei for til ptiteou 
A gndotte inirte etpeatllv tmoed id tbortdc 
ditatei, tpeodi her entire time in the cheM tervKe 
tcrd e tecrettry loolu tfter rerordi lantern ■llda, 
and teaching panpbemtha both add grealK to 
the Dtefulneu of thu di\'i»on for purpcnck of irato 
log and InatnictioiL V (pecul libran id tbia field 
U rapfcDr becoaung accumulated 

The drest floor in tbe Raod Johoton Memorial 
&ul5iUiig fornlabo the hot pcMihW coadittooa for 
tbe ctre and trettmcnt of chckt patteol* givo 
fadlitiet for iaalatxm ii flenble ao that the oomber 
oi pttieota ctn retdiJi and oo ibort n tice bo 
increued or dimituibed u ao arranged ihti pa 
Ueota dslrutg or ae«diD| acconamodat ona varying 
from the free ttrd patient aard pay patient aerei 
private patient to tbe ^vate patient can be re 
cdred the time of the pr>jfe**iooaf peraoonel 
iDcbdlag the vMiting donor* internea, nuraea. 
dtetitiai^ atteodanU orcierbe^ m fa>.t all who come 
in coDlact with tbe patiertu, a cunkerved lo tbe 
greatet potaTble extent 

D fen tan 

toms H BtiLrauDiaj 11 D st Loob Shall 
patlcnU aith tubaculoti* be admitted to centaml 
boMtAb’ OutmndLCg autbontiei on tubeiVoloab 
are agreed that tuberculous patients ib^d be ad 


mlttcd to general boepitib where provaioa eta 
be made for their care. 

Sanatoria are often too far re m oved from brge 
mcdKal erntera. Moreover the dhK cceaedlcn 
of tbe large community boapitaJ with teichlet 
fadlitlei makes It poasible for fntare medial gun 
to have the benefit of lenming how to dis g iv ae sad 
treat such cases oryder dbeoMkn. 

It Is ncceniry for the general hospital to c»nt 
the advances made In thoi^dc work and to adept 
ibe proper fadlJtlea (n line with rlang ir.g.-rmyi^fWw 

Eorroa a •cort — Two afteroociia during the Hos- 
pital Conference were devoted to round table coo- 
iercnccs dealing with administratire, piufesdaBsii 
ecoDooilc, and aoclal problems aflectlog bosphs)* 
The Tuesd^ smion was condaded by R. ti. 
DtaaKi M D hfadjson llTsconsiQ. supenatrode*t> 
State of UlacoQsfn Cicnenl Hoiplul the ilrdad- 
diij aenlon by Roserr Jollt fliTostMi Tei*< 
sDpenntcnden'L, Memoriil Hoaj^lal 

Thuradaj October jo, tbe dosing dsr of tb* 
Ifospluj Confcreoce, was given ortr to dtpad 
mental detnonstrafloa* lo tbe Jewish and Sl llsrr* 
Ilospltala, coDducted b> the soperiolendentj 
heads of departments* sod IndDded tbe foOoiW 
demonatratiorLi and donisslons preparedhes ut 
emergeode* in hcwpltil* epmUng room Baoije' 
ment tod procedure Ifi biodljiig mator ependoo* 
food service with \wrwui types of triy lel^ffFAi 
feoeial and speefaj or tbertpentfe diets b si dk ^ 
njpphcs sfaD eduatkm aod notaea *®“?***^ 
orpnlatlOD of the hospital with nhlWdoa J 
OfgaokalJon charts admimlon o< patldJU »i“ 
complete procedure mir*lti| ■ dml nmntton two 
ouruAg service problems asaodated 
records and complrte record sj-stem 
anid management of tbe pcduitric diviiloa 'f® 
demonstration of certain procedare*. 



SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 
VoLUirE L\T ilARCII 1933 Nuireini 3 
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T he speoJic treatment of diabetes, or 
hj-poitisulimsm, with iosulin has m 
cvitablj Jed to a knowledge of its coun 
terpart hj-p^osubrnsm Ind<^ it is said 
that certain in\ esUgators long preceded Bant 
ing and Madeod m the discovery of a pian 
crcatic substance so potent m Its correction of 
diabetes that it bad to be abandoned mainly 
because of the convul5i\"e semircs that at 
tended Its administration 

Hypennsulirusm produces a tram of ajinp- 
toms, the seventy of which is directlj propor 
tional to the insuhn excess and the resulting 
hypoglycajnua- Three surgical conditions 
have b«n recorded in the bterature os being 
responsible for this insulin excess 

I iletastasiring tumors or caranomata of 
the islets of Langerhans which, contrary to 
the usual caremoma of secreting glands have 
retained their normal property of producing 
insulbL 

2 A benign tumor or adenoma of the islets 
of Langerhans, comparable to an adenoma of 
the thyroi(L 

3 An overacUvity of an otherwise nonnal 
appeanng pancreas comparable, as pomted 
out by 'Wilder to hyperthyroidism due to 
hyperplasia. 

\Yithm the last 8 >ears all three conditions 
have been subjected to surgical mtervention 


with amelioration and, in a few cases, com 
plete cure of the disease The foUoning bnef 
summaries of these recorded surgiad 
Illustrate the characteristic symptoms accom 
panjing this rather reccntlj recognized dim 
cal entit) 

Case I (iUjij CUalc.) CardaoinaottheitktKU 
of the pancreas. IlyperinKilinkm and hjpogly 
caanlm Wilder ADao, Power, and Robertaon. J 
Am. iL Ais, 1937 348 

A phyildan, 40, 18 months before admission 
to the Jlayo Chmc be^n having sadden attack* of 
faiDtnea* and weaknea*, with pamthcUc nomboeu 
of the tODgue and lips. A* time passed these attacks 
occurred more frequently and were more levere 
producing greater weakness, profuse perspimtion, 
and trembling They came when meals were de 
layed or If unusual exertion was undertaken and the 
patient blmsell discovered that he coold prevent 
them by eating between meal* and bv taking sweet 
drinks. The first attack resulting m collapse came 
In November 1035 The patient had been operating 
later thaq uiual and, being overtaken by weariness, 
was soon mentally confused and collapsed In a ita 
por Attendants thought be had lost consciousoas, 
but be was able to swallow an egg nog which an 
assistant gave him and In a few mlnatc* had com 
pletely revived. 

As time passed, the tendency to hypoglycaanla 
Incroased so that the interval between the patient s 
taking food had to bo decreased and it became nec 
eisaiy for his wife to watch when the patient slept 
and put candy Into his mouth at the first sign of un 
usual behavior For the purpose of studying the 
h>TK)gIyca:inlc reaction, after the mixed noon meal 
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olOctobwai Kisit »»• ^ItUield. The pitfent re 
miirrd In oed under coiatint ob*emtioTi. The 
I^qBc blood premc vu no end the diactolk Go. 
The fiiTt ira^oTBi appeered j boon end jo nrtn 
oto •(ter w netl, «hu the bkxtd npr bed feltea 
to 0,055 trtna per 100 cubic centimetert. There 
vu e KQM of epprthctuion tnd deptocion with 
vtgue pimthnle. Fifteen minute* later peircdrm 
tkm *1^ tremor ime noted. At 4 boon ul« btood 
«u^ had fallen to o 016 etuiu per too cuUc centl' 
metm, the face twitael tpeech waa Incobercnt, 
and the t;fatolic blcpod prcaaure r.as elevated to 13a 
irblle the dlaatolic rctnalsed at 60. At 4 bourt and 
15 minutei the blood UKar reached ao27 frima per 
100 cubic ctnUmetera tbe patient rraa atuportwi 
and no foQEti able to apc*h toaafns about adtb fi 
rcgular^convuldve Jcrbinp that aficcted the entire 
bodv I^letn {Tama 0! dertroac acre fed by enooth, 
and In lo mi^te* rational convenatlou ra rv^ 
aamed The blood migar wu ooij the lyatobc 
bloodpreacore aaa 132 and the dlaatc^lc 46 
In tbia instance tbe admlnfitTatlon of cploephitn 
bad little eCect as compared aith apoitncea In 
other caiea. One milhspatn of cpinephrin waa act' 
mlniateied at a tune »ben the patient waa berlnnlnt 
to maeffett rv mptomi of brpo^^ oecoJa and when 
the blood tu^t ns 31 nulIlfraiB* per too oihlc 
ceaumeten The armptocns acre not affected and 

X hid to be ft en 4 minutes bter to pi e v e at 
ae. ritultrin lavected vbn tbe blood cb(u 
WM low caused ci-iaptcm to appear aad 40 minutea 
later a se c ond faTeoloe was made. Su^ was 
qaired wUhia j miaate* after tbe aecondlnieetlot 
At operatlo^ December 4, igrd a bard firm 
nodular patwreai aaa felt and aeWal nodoka la 
tbe Irver It bis death a noatb later a cardoocna of 
tbe Hlijrdt of Langerbana with melaataaea to tbe 
fiver was found The carcinomatous tissue from tba 
brar yielded at least 40 units of httuUa toe each 100 
Xraioa. It is of hunrat that he/ore operation the to* 
Ceation of » grama of dextraac an boor wi* nece** 
ttiy to aN'cnd lymptoot* of bypojlj crmla, wbcreai 
jTMt before death 1000 grams of suear were required 
daBy 

C^t i (fJnioo Memorial ITospftal, BalUraoea.) 
Roeetkm of the panmena (Tinrirr and Finney) 
Ann. Surg igiS ImviU, SI4, 

A woman aged « yean, entered the boipiul In 
December igi; with tbe cooipblnt of fpctU of 000* 
fusio^ with mental lapse* and atrange behavior 
Iler tUnea* had bejeun 4 years Tuaviouiir coinoWeot 
wltb her mcnopftusc. At ^t tbe atta^ were ^bt 
and infrsqotnt. It waa noted that ibe would seem 
daaed. conW not amcentiate or think dearly and 
siTmetirafs wraald aee double. Tbe attacks at that 
time would be of but a few minutca duration, with 
no after eSecti. Alter a year and a half, abo became 
alarmed about bet bealili, and went to Europe foe ■ 

real. During the year tpent there, there were about 
ifac or el^t tttari*. Iwr umally o cem red before 
breakfast, but bad not aa vet cocm to be definitely 
assodatca with tbe taking of food. Any alirai or 


trouble mtot predpitate an attack. Once or twice 
she (cH while walking, but vaa corrsdoua of no 
neaa, and was tide to attae Immediately and cou- 
tlirae. During tbe 18 monlbs preceding admlnioo 
tbe attacks bad Irrcieased rapidly both fn nutaber 
and aeveiltT untH they bad become dally in occur 
nsocc, usually before breakfast. 

A typical attack Was described aafoQcm diplogfi 
and great diibcnlly la pioperiy focosfnt her eyes 
were often the liddal aymploin*. Then tbe bead 
be^an to krk uoslctdlly and roQ froeu side to aide. 
At the het^t of the attacE she screamed and threw 
heiacU N-Ucntly about Tbete was at times aotne 
frothing at the mouth. Tbcrt had uever been any 
biting d tbe tongue, or other ^yalcal fahuT dnnng 
an attack, nor any km of spUnctetk cootrot 
Ever yt hing that o e n u red during tbe attack waa 
faaafiy remembered by the patient afterward. She 
felt eihaualed, both mentally and phyricaHy Tbe 
attacks last^ from. 13 mirmtea to terertl bona. 
Upon one occarion abe nld abe was seml-consckaia 
lotawbtdeday Tbe most Interesting feature alwt 
Uxac attack* waa that they were al^cd b a few 
mbnte*il,at tie first warrdngoftieif approach, the 
patient took a lew mouthfuls of ihiedded wheat 
nscuh and otam. From September to Dtcembcr 

wbOa under treatnest at a tanatorima ou 
forced fecdlngi and brorulde*, she had 00 aeftom 
at alL 

A Buabo of blood laigar cathaatlom bad ^en 
mad* dnrifig tbe period of her IBmi* Sqtfesber 
jpsj *34 mDUgraatt per too cubic ctatfmetm 

Se^embes J 9 *G 41 mDlfgram* per too «blc cetsri 

metm Odobo igrfi, xp mUHgrami pet leo enWe 
cenlbneim May 1017. 30 mCligTiM per iw 
cubic ctnlltteien. Tbe baw metaboCc rate was 
—p and —6 00 two esaralnatteta Otlw bbora 
toiy eaamlnatkios were praetkaDy nwmaL 

Ten Quits of fnwnl^n wete Efctn hypodermteauy 
with tie immediate pcodoetlon of an attack. F 
thfa ittack abe reoowed with equal npldlfy 
lowing tli Intnveaciua Injectfon of a 
lion. On another oreaiiftn, 10 uniti of Itrtn l ha wne 
g l Tcn Intravenocaly totetbei with » grams ol gw 
fno without lie pcodactiou of an attack, kt tbe 
of Ibeae experiments, the Uood sagar * 

notmal level bcioco the fnsplm waa given. DanOf 
lb* attack, U waa very low from » to 30 numgrams 
ner too enUe cwittortm, Immediately 

S«v 7 following tbe injertimicf tie gJueo^ It W 
ailiia become Kttiaak On the otbetbaaAM anrt^ 

lime «hfl#tntbefastlM»tat*,«lthaTenflowb^ 

* hypodermic Inie^ of 10 minlim of a^ 

boor faler the hi»I sugar was found to be 0*®“ 
Tbe tame result was obttined by the 
pituhrin, bypodermkally and, aW though » 
SompOy by^ w of pftof^ fmtana^ 
^)}iedrtn soJatfoo had no tflfct whatever In wtro- 
(bk off an attack. 

Atoperatfcm,l>eceniberg ifla 
Ifw raedMtmal tn iftapa. andcotahteocy 
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Oiring bowe%‘erj to the pmutcnt oncjcpliined 
bjT>OElj'cicmIa it wm deddcd to resect a portion of 
the pancreas. Accordlngl), beginning at the tail, 
the pancreas was mobilt^ and dissected out of its 
bed until approximately two thirds of it had been 
freed MTicn as much of the pancreas had been mo- 
bdiicd os it seemed wise to remo\*c — approximately 
39 ? grams — the bod> of the gbnd was divided bj a 
V-Buped indslon and the resulting flaps of pan 
crcallc tissue were brought together and suinred 
with continnous pliln catgut which effcctaanj cov 
ered in all the raw surfaces and controlled the oodng 
therefrom On microscopic section the remoted tis* 
sue was apparently normal pancreas. 

After operation the blood sugar ^•aried from 45 to 
70 milligrams per 100 cubic centimeters. From De 
ccrabcT 12 to December 20 the patient had light 
attacks almost dai]\ nsuali) the first thing in the 
morning occasionally at other times daring the day 
I\one of these attacks were severe nor did they 
progress bc>-ond the point of nncomfortable sensa 
tions with a peculiar storing expression of the e>'es. 
facial gnmadng and general restlessness. At all 
times, the administration of a few drams of glucose 
immediately aborted an attacL 

On the eighteenth da\ after operation there was a 
severe attock which subsided promptly on taking 
a few mouthiols of shredded wheat sugar, and mfUt. 
It was followed by a cryloe spell, and the patient 
was very mneh depressed for the rest of the day 
\ ena puncture was done during the attack and the 
blood sugar waa 50 milligrama. It would appear 
that not sufliaeat pancreos hod been removed to 
control adequately the bypermsulinism or a small 
adenoma had been overiooked 

Case 3 (Stanford University IIo^ltaL) 

A man 31 years old entered the b^lt^ on May 
6, 1928 widi the complaint of spells of onconsdous- 
Dcss. Uis past history was unimportant Hb HI 
Dcss dated back one and a half >'ears when on several 
occasions be was compelled to quit his work late in 
the morning because of pronounced weakness. He 
recalls one occasion when he became groggy but 
did not lose consciousness. About one year ago after 
a morning s work in the field and while returning to 
the house his legs became quite weak causing him to 
stagger This was associated with mental confusion 
anddlsorientatlon followed by coHipse and loss of 
consdousoess. He was given a cup of hot chocolate 
foDowlDg which he recovered immediately Similar 
attacks occurred at infrequent intervals usually after 
several hours of hard work, and they were always 
relieved by taking food. On one occsulon after at 
tending a dance he failed to awaken in the rooming 
and could be aroused only after food had been ad 
ministered. 

At the onset of the Illness the attacks occnired at 
Intervals of i to 1 months but after 4 months they 
ocenrred once In every 9 or 3 weeks. It was about 
thia time that the padent associated the attacks with 
the need for food and thereafter be was able to abort 
or prevent them by eating. As time passed the at 



Fig 1 The CDunc of the blood sugar during a to hour 
fast. Supper was omitted the ererjog before with break 
fast OB the day oi the fast. The TertlcalUatrtprescnU the 
mHUgrams of sugar per 100 cuUc centimetm of blood 
Note that a blood sugar of 33 milligrams rose to 74 mOlh 
grmaa foliowiog the injection of af cubic centimeter of 
adrenalin. 


tacks gradually became more letere and more fre- 
quent, and on one occasion while In Central America 
be was placed in a hospital under observation. Here 
ho was told that he had convulsions accoropan>Tng 
the oltscks. He relumed to the United States and 
entered Lone Hospital for treatment 

The physical examination on admlsafoo revealed 
no absonniUtie*. The Hoisennann reaction was 
necilive The gastric acidly os tested by the alco- 
holic meal was normal The splaol lliud showed 
three cells, negative Nonne and Nognchl reactions, 
the colloidal gold curve was normal and the H aster 
maim positive in the first two dllutJons. The basal 
meUbobc rate was — 20 per cent In view of the pa 
tient I history it was dedded to observe his reaction 
to starvation. He was depri\“ed of his evening meaL 
The foUowing morning at 8 30 be was quite pale 
sweating proluscly, tossing about In bed, bughing 
giggling and taUdng incoherently He refused to 
answer ouestions. The eyes were staring or tightly 
closed, toe pupils were dilated the pulse was rapid 
but not alanningii la As he refus^ to cat an at 
tempt was made to pass a stomach tube, against 
which he fought vidouily He was finally left to 
him s elf and about 3 hours later when his tray was 
brought he roused sufficiently to take nourishmeot 
and within 10 minutes be was again normal stating 
ho remembered nothing of the morning s episode. 

The blood sugar do^g the attack was found to 
M 38 millJgrtms per 100 cubic centimeters. The 
blood sugar was then determined at Intervals of 4 
houri over a period of 14 hours. The patient was 
deprived of supper the evening before and given 
only breakfast on the day of the test The results 
are shown In FiOTre i On the morning of the test, 
after to hours of starvation the blood sugar was 36 
milligrams per 100 cubic centimeters. At this time 
he was consdoui but definitely confused mentally 
Following breakfast he was perfectly normal and at 
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11 Dooii Uood nfftT m 118 mQEcmEU per 100 
fnHg cmdmrtgn. T> u i l p g the dij tlie blood sonr 
(udaillTfellaDd at 4 e-w be m muamadoot, lylnt 
quietly In bed, nrendiir profnidy pale, hk eyta 
r rJTtog ahnleHly about. Tbe blood cugar at t&e 
mt found to lx 31 mtnigT«m« pa joo cubic ccnd 
mcteri. After 0.3 cubic cendineter of a 1 1000 dUn- 
tkm of ■d n^iHn hyrtr Tv-^iiTTid^ be rc cov e i e d almoct 
immediately "Tid a blood aucar taken at *bt» rim#i 
m found to be 71 TTiIDtgram« per 100 cubic cend- 
meten. Tvo dan later a lucai tolerance teat waa 
made. Tbe t««rfng blood ^ mnitip^ma 

per iQo cubic cendmeteia. One hundred frams of 
l ^u coae vcrc given by mootb and at no rime for the 
dfr i -nihig 3 boma did tbe blood fafar readi 100 
mfltignTTv pa loo cubic cendmetera, remalnirif 
constantly at about &o mHUp^TTv pa 100 cubic 
cto timet qa. 

Tha pa dent iras placed ou a qaandtatlre diet vltb 
a gfaicoM equbralent of 401 grama indudlog Intcrmc 
diate DourubmcDt at 10 a zm, 3 » m and 11 pjn. 
Duiing tbe next 1 dayi be felt bne and had no at 
tacka. ^ hUe he m on tha hl^ carbohydrate diet 
blood rugar eadmatloza ven done over a period ^ 
14 bocja In qdte of the M gb oloiic diet and the 
freest feeding! tbe blood rjgar never reached too 
mHufruna pa too cubic ceoiimeten the mom* 
ing blood cugar ahs 9 boun of farripj wu o^y 
ibghtlv above 39 mllbpaffia po too en>4e etna 
met era. 

la Tier of the kj* h*«»l metabofic rate the effect 
of thyroid extract vai rrUH He waa girexi 5 gralet 
of Amour • thyrutd ertiict daily and at the end of 
8 dayi tbe ba^ metaixdic rate aaa —3 per cest. 
Dunag thk rime be remained on the nrne cnandta 
tive diet eqoiralent to 401 gram! of carbonydimte. 
\ KTleaof blood rugai eatimatloBa made at rhw rirrm 
when compared mtb those pciar to starting ihjiold 
were ibgb^ higher daring tne day but the net result 
dnnag the caify motiiing boon was praetkaBv the 
sama. In view of tbe fact that there waa do arore- 
oable alteration in tbe blood m pr or general coih 
d lti on administration of tbvTuid waa discontinDedL 

In view of the probability that tHm pari^r waa 
suffering from hyp er! nttiHm cm doe to a tumor of 
tbe blands of Langmrham (pancrelalea) ^ he waa 
advlacd to have an exploration of tbe abdomen, bat 
tbla advice waa refuted «tvI he waa dlimitsed uuu 
tbe hospital on May jS, 1918. 

Tbe pabent reimlned at home for a m«T"rh tod 
felt fine on a diet with a orbobydiate eqolvalsjt of 
353 grama Incbiding nooriilunent upon iF t l r b ig. At 
the end of thu time he returned to work. On tbe 
morning of tbe third day be to awaken and 
waa roused only afta bring given nonilahiDcnL 
From tbla time os be had frequent repeated attacks 
following tbe alightest pbyiical ' o rHw Aftq for 
the nirtsidcratlon be finally canaented to opciatlan, 
and be again ent Bed tbe hospital Anguat 8, IQ1&. 

Tk* herw^ Itnln «■ StaM ql A* UiA ri Li i|iikl» 

Matlw na tm mS W M|im dw P»- 


A leria of blood sugar determlnatkots done afta 
3 days on the forma diet with a caibobydiitc e qui r 
aWm of 401 fratrn were piactkaffyldentlaU with 
those done cm the previous entry Eli boculy con- 
sempdon of caibonydralc waa detomlsed befere 
opention BO that a postopentlTe faypoglyczmia 
ml^it be avtrlded. A duode^ tube waa passed and 
at nuoTcscopy 4 boun later the bucket waa tea In 
the dnodenum. He waa given 13 grama of g^BCtse 
per boor through tbe tnfx A blood snjpr determb 
natiem at the atd of 5 boun waa 93 mnUgrami per 
100 cubic centimeten, at tbe end ca 9 boon It waa 
88 mfUlgrama per 100 cubic centizaetaa Apparently 
15 grama per doot waa just below hk caibohydiate 


A bpsuotomy pofonned by Hohnap ou Septeui' 
bcT 1, 1928, Ttv ta led a normal appeaiicg ttcanadi, 
Tlvcr and pll bhihW The psncreaa waa exposed 
by dividing the gastrocoOc omentum. It appamied 
Dormal abbregh quite firm, no massn or ah' 
nnrm«l dwrririft wext encountered cm palpation. It 
did not appear abncemally laige, TTie inferior bor 
der of tbe tall and body were eaaOy mobOked, but 
the ajienje artery and vein along the upper bonier 
with thrir numcToca tributaries entering th e pan- 
creaa effectively pj nested the fawing of the njw 
borto AcOTdlnjiy the spleni c veiaek were de 
Ubcrattly ivisded In laus llgttam paced through 
the panoiatic rvT<* about 8 ccntlseUn a^rt) and 
the uilmx&ing psnaesj waa ronoved. Ii the c^ 
pomaity to resect a jonotn* ‘pfa presents ftseif 
I ahould be tempted to moblEs tbe qdetfi and re 
move h tc^ber with the pancma, thus pemfmy 
ctoaplele reswal of the tail and aa murii of the body 
as waa tbou^ necemry without the nectarity rf 
Hvisf Ux splenic arteiy and vein. The itnmpi of 
ths yTu-rrj« were onTied with adjacent pci toocM 
folds, the real In the gaatrocnilc o ewntum mtured, 
and tbe abdomen closed in kyta withent dxtlna^ 
Ihuing the opeiatlnn 3/xio cnbic cBttlmetea of a 
S po- cent glocoee aolntko waa adrofaktort mb- 
cuttrrouily awl Immediately after operatJem ^00 
coble centlmeteia of a 3 per cent jocose aolattai 
waa gfvtn Intiartinoualy 

afWfnpic itndy of the fwoertaa revtsled no 
ol^viooi anatconkal abno r n nlmrt . 

The immediate postopeitiTe cou» was unevent 
foL Tinmi-d iale^after operation tbe blood ^ar 

nu5«oied 450 mfiffgrama M ICO cnbfc centlnx^ 

with a raiJd kH dnriiM Uie fiat few boua to too 
nUmgrama pee 100 cable centiroet^ 

pioa p«r ■» cubic ccnttoctcn H 
Cutout ouc it«k wltb ('ll “ 

per 100 cubic ccutinctciv At tbli tto 

h. .pta bc»« to b*T. di,bt m^coufrf^ita 

tbo ftbtrati d«T ■/!= opento b" 

> hJloc» to tbo .bdooci, •>«< 

taVraIlcctfanolp.tKi«tJceuld. On Septembiu if 

the ebchunen m reopened 1^“/^ ^ 

S^the jeerime epeeetlTe rand end ijoo cuUc 
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ctntiracten of a thick graj’ish 6uid reIBO^Td contain 
Ing nnmeroua nccroUc bits of tissue which micro- 
scoplcaJIj pro\Td to be pancreas. It was obv'ious 
that the pancreas Included in the transfixion U^ja 
tures had been digested awa) thus increasing con 
ildcmbli the amount of pancreas remo\ed Five 
small dgarette drains were introduced Into the cav 
ity and the abdomen was dosed. During the next 
few da>-s there occurred a profuse dralruge of thin 
fluid containing many bits of rvecrotic tissue This 
drainage graduallj lessened and be was discharged 
from the nospltal on October 6 

Following the second operation the fasting blood 
sugar remained low and as he continued to be on 
the %'erge of a b>'iiOgl> cicmlc reaction each morning 
it became necessary to gh-e rvourishment during the 
night. Alter hb return home he continued to gi\c 
eiridence of a glicopenk state in spite of nourish 
ment daring the night On October jo tgjS a sugar 
tolerance test was again done and on comparing It 
with that before operation it was found that the 
blood sugar reachea a higher peak but that at the 
end of t hours it was again back to 50 mlUigrams per 
100 cudIc centimeters. 

The effect of pituitrin upon the blood sugar was 
then studied, A sugar tolerance was done in the 
same manner as before except that pltultar> extract 
(B ^\ ) o < cubic centimeter was given hi^poderml 
cally 15 tnjDuies after the xoo grams of gmeose. In 
Figure 3 b plaial> seen that the peak N'alue is much 
higher but the fail more rapid so that at the end of 
3 hoars, 45 minutes the values are practlcaU) the 
same. He was then placed on pltuiUry extract 
(B ) at cubic centimeiei 1 5 minutes after break 
fast and dinn er but as no beDefiaal effect on the 
blo^ sugar values resulted the pltuJtrin was soon 
discontinued. 

Although complete relief from previous f>-mptoms 
was not ODtalncu immediately It was soon apparent 
that definite improvement had been effected. In 
April, 1929 he rcixjrtedhishypogiycicmlc B^ptoms 
had bcM helped considerably He was able to go 
through the day’s work without leaving It to eat- 
in June, 1030, a series of tests at the Mr^nk Mason 
HcwpitiJ in Seattle showed the blood sugar at a 
higher level, and he reported himself much fan 
proved- 

It IS apparent, however that m a future 
comparable situation the removal of more 
pancreas would be mdlcated A normal spleen 
is easily removed and to avoid any difficulties 
of hicmorrha^ from the splenic artery and 
vein, it would appear desirable to mobSizc 
the spleen and the tall of the pancreas well up 
to the body malrlng an attempt to reduce the 
sire of the piancreas by two-thirds or three 
fourths If the analogy between hyperthy 
roidiam and hypennsulinism is applicable as 
suggested by Wilder, certainly a major por 



Fig 3 Compoxisoa of blood lugsr curves after 100 
grams of glucotc srith and without pludlrla. Solid Um 
rrprcMOts the blood logar without ^tullno, the dotted 
Um with pltoJlrin The rtrtkal Uoe represents the mllll- 
grams of sugar per too cnbk centimeten of blood. 

tion of the pancreas must be removed to cor 
reel the hj-pcrinsuhnlsm Moreover it would 
appear advisable also to introduce temporarj 
drams to the opcrati\‘c bed to afford a removal 
of pancreatic secretion from the transfixed 
stump of pancreas, thus avoiding the compli 
cation cxpencnccd m this instance 

Case 4 Qlnlc.) H>'periniulinbm by 

Allan Arch, lot hfctL, ipjp xllv 65 

A farmer, aged 53 >-eaLr*, came to the Jfoyo Clinic 
In August 1938 b^usc of attacks of weakness and 
■tupot which had occurred at Intervals for more tKan 
3 v-enrs. On many occasions he had lost consdous- 
nets and had had convulsions. He noted that the 
attacks were most likely to occur if he had gone 
without food for several hours or If he undertook 
any exertion. He found that eating would relieve or 
prevent the symptoms, so he formed the habit of 
taking food at frequent intervals. As Ume went on 
the patient had to take larger amounts of food at 
shorter Intervals. For several months before adrmi 
lion be had been obliged to eat at bedthne and 
daring the night. He was unable to work slight ei 
ertion, such as mowing his lawn often precipitated 
attacks. Even when resting failure to lake suffident 
food resulted In attacks several tfanes a week. 

Investigation showed that when food was with 
held, there waa a gradual fall In the level of the blood 
sugar If it fell below ao6 per cent, the usual 
symptoms of hypoglycwmla appeared. The lowest 
amount of blood, sugar observe was o 04 per cent. 
To prevent hypoglycaimk food with the equlvalant 
of 500 grams of oeitroio each day was required, 
lunches being given between meals and three time* 
dadng the night The Injection of cpinephrln hydro- 
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chkuide aimed » rlie in blood npir and tcmpoeaiy 
relief of lymptomi. Sohitloa of pftoltary bad a 
rimflar Infincoce altboo^ It wu kn poaerioL 

At opention, SeptemDer la 1938 tbe pancreaa 
and DCJgfaborisK orcinj appeared normal, Tbe taO 
of the pancreaj and part ca tbe body were rtaecled. 
Tbe portion retnor^ adgbed 14 rramt. lOcro- 
•c<^ceiatiilnatkindld not ibow vlxIHe abDormallty 

Folkrming operation, ilffbt improve meot waa 
noted for a time, bnt in November, roip, the patient 
dctcxlbed hii coodJlion as being ilmllar to tnat be- 
fore operation. He iras obdg^ to cat regnlariy 
between meals, and once during tbe night 

Cases (Torooto Geocral Hospital) Drainsn 
Unhm, ConTuliions and coma due to UlrtcelttniiMr 
of tbe pancreas, witb operation and cure. Howland, 
Campbell, Maltby and Robinson J Am. M Asa 
19*9 xaiJ 674. 

The patent, aged 53 rean, complained In Sep- 
tember 1933 of extreme ezbauslkn and attacka 
which were described as of minor and major charac 
ter extreme faintness usuallr preceded tbe attack 
In whkb the patient became daaed, looked fatnoos^ 
and was rettlicsi These minor attacks occ u rred to 
often at tbe table that It was luggestcd that the 
rnell of food aaa a tdmalai to Innlin release. In 
tbe major attack, ahicb might be preceded by diplo- 
pia or by a feeling of numbness In tbe len the meetal 
confusion was d^rper tbe had to be placed Ifl bed. 
where tbe grinuosg became very evid^t onecouU 
not aronae her although tbe eyes mJeht be open bee 
ai^>etrance was In tome degree ilmJ^ to that of an 
intoxkited person. Then tbe coomldon would 
coauDenoi aitb violent kicking, and tocting about 
of tbe arms and bodr. there Iwirit exccstire tecretloD 
of aalira and Incontinence of urine and fccca. No 
degree of itlmuloi appeared to rouse her until tbe 
onset of tmeating and vomltiDg, and tba, toaklog 
wet with per^dration, the patient would return to 
cousdousneta. OccasionallT tbe patient became 
drowsy and tbpped quietly into a f nmi to wake up 
hter without any realisation of the lapse of time or 
of events takJog place dnring the comatose poiod. 
Following two of tbe severe selxurea, the left arm and 
leg became paretic and, wbQe >hi« lasted only a few 
bouTS in the hist attack. In tbe later one It remained 
some daii, asscKiated aUh thick, ahtrtlag speech. 

Complete neurological eTrsmfnatinn was always 
De«tlve Tbe blood sugar daring a typhnl attack 
en d i n g m unconsdousnem was 0.04 mULigrams per 
100 cubic cendmeten, and prompt rello was ob- 
tained by the administration of dextrose intrave- 
ncnsly A hi^ cait>oh>-dratc diet pins three ftmrtbs 
pound sugar daily was required to keep her in a nor 
mal state. Fire cubic ccntimetcri of epinephrin 
restored the blood sugar from 40 mtlHgTsma p>er 100 
cubic CBDtliaetera of blood to iro mFThgrarnM witMo 
one hour Solution of pituitary administered at a 
time when tbe blood contaliKd 195 mlDlgiarBS of 
sugar per 100 cubic centimeters blood caused tbe 
sugar to drop to 145 mUngramj per 100 cubic centl- 
metcfi. 


At operatloa in March, 1939, a TniP tumor j j 
ccntlmeteta in diameter was rcoKrrtd from tbe mid- 
portion of tbe pencreas, which wu without capsnle, 
and composed of of epitheUa] of the Ukt 

of Langtzhans type diagnosed as caidnoma. In- 
sulin was recovwe d from this titne. No attacks 
oc TOf rtd subsequent to thi operatloB sod tbe patl^t 
wu at least temporarily cui^ 

This case constitutes the first sacceiifnl 
treatment of an adeDocardDoma of the lalinds 
of Langerhani recorded m the literature. 

Can 6. (Bama Hcapltal, St. Louis ) Hyperin- 
mItntCT from B-ccQ adenoma of tbe pancreas. 
Carr. Parker Orure, Ftsher and Laiimoce. J Aio- 
if Am. iftji xcvl, 1365. 

A youth, aged 19 yean, entered the hospital 
January 1930, bcauae of conmlilre aelxures olaK 
noted u epUeity About i year pieriouslT be hsd 
fan first attsex ot unconsdousnesa in whlcn hit be 
hsrkff wu abiwnnsl, and of wbl^ be remembered 
nothing. Other attacks foQomed at incrcaslnjly 
aborlcr inlemis and became more profound and 
proinsfed, and at tbs Urn* of they were 

ocesnuf almoct dsHy umallv In tbe late raandng. 
and espudiBy during rimes of stress froca school 
datl» 

The attacks varied in sererw but were esm 
tiiDy the tame In cbaiacter Tbcr began with a 
feeling of quamess Inride, a sttse of hunger and 
anxiety He became couftaed but would coatioue 
awkwardly in vbateve' be wu ddag. On one oexs 
aloD, be drove ferr 45 minute* orw buy dty streets 
andbad no rememwance of doing *a From confo 
afoD tbe attacks progT«**d Into a stupor with pro- 
fuse perspirathm, slight cyanoaia and, at dmea, more 
or muscular mov'ement. Recore^ would occur 
spoBtaneously after 1 few boon and he wu then 
ud ravenoush- bnngiY Food would pfcanptlT 
relieve the residual drowilnesa. He bad obacr^ 
that an attack could often be aborted by eaUng 
rand y and bit motber had discovered that. II she 
could gel him to take a few sips of sweetened tea at 
tbe onset of an stuck, be would sometlines 
iuffidenlly to finish the cop and U» attack would 
be much rnDder Tbe anamnesli did not reveal any 
disorder of bodily functiani between the atucks or 

otherwise during them 

PhyiinJ cxaminalfcm revealed nocmal ct^ 

lion to afl essajtkl deUHs. IhirlnE an attack d 

anconsdonsneas In tbe hospital, tbe blood sugar ^ 
tennie-tloa showed 44 mHUgrams per iw 

centlmeten. Five grams of deitrou Introduce^ 

trmwoously brought a prompt return d conado^ 

For a time a diet rich in carbohydrates can^ 

•Imcat complete rtUef of symp tocas tot by Octo^ 
a definite increase In severitv of lymptans piompw 
Bjilfcal InteTTentioQ. At the opeia^on ^0^ 
M the pancreu wu 

trocoK: omentum snd re%ealed In Its mldportl^ 

SSbhilih mass 3 centimeters in dkmetcr ahkh 
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vets taiHj enucleated. Tso leakage of pancreatic 
tccretlon occurred. Following oi)eratlon the blood 
Kigar deterralnatlont ranged from 107 to 9* mDll 
grami per 100 cuWc cenliraeter* and no fcrlber 
atucLs occurred The tumor m composed of B 
cells of the Wand of Lanperhana l)7>e. 

Case 7 (Bamc* Hospital St i-ouW) Adenoma 
of the islands of Langerbans with hv-pogh cartnla 
Uomack Guagl and Graham- J Aio. ksv 
I9JI xc\*ii S3J 

A farmer aged 44 >*ear» one morning whUc doing 
chore* before breakfast noted a mental confusion 
comparable to inloiiation which was compUlel> 
rehm'ed b% eating breakfast A second similar at 
tack a week later was foDowed b> Inaeasingly 
»e\*cre senurcs resulting finallj in periods of uncon 
sdouincis controlled completely by giting food 
\arioQS cjanuoations were made tnd a tenuUve 
diagnosis of brain tumor suggested The attacks 
then appeared before ruing in the morning charac 
teriied b> mental confusion talking at random and 
twitdiing moveramts especuU) about the face. 
S5Tijntotiis app3rcnll> referable to tbe gaff bUdder 
descloped for which the poll bladder tnd appenda 
were rttBo\’ed without relief HU wife then noted 
that repealed feedings during the mght and the fm 
ouent ingeslloD of cand\ during the daj pfC\<oted 
tne atta^ 

Phj'slcal examination was pracUcmll) negative. 
The basal tnelabolic rate was +i pet cent After 
9 hours of futing bU blood sugar dropped to <0 
mfUignas per loa cubic centimeters of blood In 
this sUte his face was expressionless pupils dilated 
speech incoherent One hundred and twentj grams 
of dextrose ingested b\ mouth restored him to a nor 
mal SUte At the end of / hours he was again men 
taB> confnsed Fpinepbnn was administered and 
there was a lcmporar> relief from the mentai con 
fusion with a deunite rise m blood sugar \t opera 
lion February4 1931 aotaalliumor onlyosccoU 
meter in diameter wris excised from the panaca* 
and foUoTTiDg the operation there were no further 
attacks. A is hour fast brought on no symptoms 
and hb blood sugar did not fxU below 90 mOiigrann 
per ICO cubic cenUmeter* of blood The tumor 
proved to be an adcfloma of the blands of Langer 
nans. 

Caxi: 8 (Mayo Clinic) HyperuuuHnhin Re 
port of two coses, Allan Arch. Int Med 1939 
iliv 63 

A man, aged 47 year* wot first seen In October 
1928, 4 years after tbe onset of weakness and stupor 
which was followed by convulsive seizures, dbturb- 
sncetofole^ and somnambulism. He noticed that 
eating relieved the i>'mptoms or checked the attacks 
so that he began to take food three time* during tbe 
night ts well os between meal*. In i^ite of 
tions attacks of weakneo* and stupor occurred with 
Increasing frequency espeaaDy stter exertion and 
he was o^ged to give up hb work. About a months 
before adnusiion be was in a hospital where food 
was not given after 5 30 p m. Attacks occurred 


during the night in which he became irrational and 
maniacal so that he was confined In a straight jacket 
on several occasions Rccoven occurred spontane 
ouslj after several hour*. 

Examination of the blood showed that the sugar 
content fell when food not taken sometime* 
reaching 004 per cent H>'pogl>cxm{c svraptoros 
usuall} appeariwl when lie blood sugar fell below 
005 per Cent The ingestion of food with the equlva 
lent of from 400 to 450 gram* of dextrose prevented 
h>-pog!v cscmic f>mpioma when given at suitable 
intervals Fpmephnn and solution of pituitary 
showed transiton cQccts in checking hyTiogly^camia. 
Fphedria also appeared to have some Influence At 
the operation sometime after his finl admission 
tbe nancieas appeared to be normal K portion 
weighing 5 pums was excised. Microscopical ex 
aminalion did not disclose distinct changes ia the 
islands. The level of blood sugar floctuaied and was 
not below norma! until the Cilh da\ when the ad 
minutralion of dextrose was dclay'td until 1 1 30 
a in Tbe blood sugar fell to o 066 I- rom this time 
on food was givm three tim« during the day and 
three limes dunng the night It was apparent that 
the tendency to hvpoglvcxmia had returned. Con 
valesccnce was satisfactory but it was neccssaryto 
coDtiooe tbe repnUr adttunutration of food, 
condition since nas bees about tbe same as it was 
before the operation. 

Case 9 (remxsyK'aau lIospIlaL Ihfladelphb) 
Adenoma of tbe t^ods of Langerbaos with asso- 
oated hypoglyxamnii. iIcClenahan and NorrU. 
Am J M Sc 19:9 dxjvii 91 

\ colored male of 4 1 wo* admitted to the hospital 
on December 15 1937 with the complaint of aluck* 
of loss of memory preceded for several months by a 
very queer feeling not accurately localized but ap- 
parently relwvxd by the Ingestion of food. He wo* 
admitted In coma but wili^ hours he had re 
gained conidousness and was anxious to go home 
A providontl diagnoiU of epidemic cnccphaUti* vrai 
made. Eic\ en hour* after tM usual hospital supper 
be wa* again in conna which continued untu hU 
death 70 hours after admission. 

Three successive blood surar eaUmatioui at 34 
boar intervals were 40 mflli^ms per too cubic 
centimeters, 43 mlUlgrarai, and 38 milligrtma In 
oplte of the admuastratlon of glucose IntravToously 
by gava^ and by rectum. autopsy revtaded a 
tntnor of the midportion of the pancreas 15 by 7 by 
j 6 miUiraeters ia size, which had a delicate fibrous 
capsule, and the cell* of which ohowed an alveolar 
arrangement, suggesting the adenomatous character 
of tbe lesion. 

Cose lo {illlwaukee County HospitaL) Car 
cinoma of the foiandi of the pancreas. Thilhlmcr 
and Murphy J Am, M Ass. 193S id. 89. 

A womatL aged 57 yearo, was admitted to the 
hotplLai in July 1937, la a stuporous state unable 
to answer questions but not unconsderas. About 
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rextlmacM uui initabdtT’ Tbe vottld but 

tboat ooe (S*y, ABd dq tbe foQoirlsg dty the osoftlljr 
dept ZDCNt of die tiou. I&tbebefiBsicg the ■ Hacks 
came at rttubur iaterviis, -rujis^ froto 1 weeks to 
3 montlsa, Lhixing tia Uit year they can* mow &*- 
qtuoUj and averawd about Lbree a week natll x 
stemth prior to eoteiioji Ibe bo^tal, when she bciput 
to have them ewy dav k or ti* past )rtar epDepti 
form cosvuhKtoa accompanied toeae attxcka, Dtit 
she did not foozn at the mmjth or completdjr lose 
CQiociouiDca doxiog the attack. 

After entrance to the hospiul the paticot re- 
toaioed in. a aemlcosaclQua state taoct of the time. 
The lemires came reg;ularl\ e\'ery forenooa aboat 
ft o clock. Tbey were not severe and wise aot accom- 
X>aiiSed by slertoroua breathing uncooKMQsacai, 
cyanosii, or foanung at the mouth. UfoaQy t 3 * 
attack lasted from jo mlnutet to t hour Foflowliit 
this she slept for a few boura btjt could be arooseo. 
Uthough ihe perspired mfldly aftei the am rtiiakioa, 
it canoot be md t^t thk was more than, a "•><1^ 
tvaptoo] of the diseise 

Blood augar determlnatlom on July *j were 60.6 
nuihgratiia and 00 Kugnst 13, 33 5 ndSigrama per 
toe Cub*, cenlireeten ot blood. During tie secAod 
week of \ugust the coas-uiilops came ofl about three 
timet a dai fulloamg eadt attack the patkat fnk 
into a state of coma and slept aevetal boors. She 
died on \ugust iS after a prolonged aute of cesns. 

At j)«rops\ the pjcsoru shored a ga>D tumor 
I S bv I 'entirDeiera, located about 4 centtoctera 
from the tad end Incompletely encapaolated and 

iavad Qg the aurroundleg ^t*roatic tune. Adiac* 

nosis of arc itoma of the i^nds of Langerhans was 
made ontbeTnKrtacofdc appearance- 

Ii 19 apparent froro the descnptkma of the 
recorded cases that h)’perlnsuljcl 5 m with it* 
conconutant hypoglycanma is ^ recognizable 
ciimcal s-y-ndrome iiisidiOTisiy progressive in 
its cour« characterized hy syioptoms of 
weakness %crging on exhaustion nervous Ir 
ritabiht)' and anxiety easy fdtigahflity ex 
tieroc hunger musculax twitching* «nd tre- 
mori imperfect and haty vjjdon diplopia, 
unsteatUnev of excessive per^jirnbon 
loM of emotional control proewding m the 
more aenous cases to mental c«afa;^n dls- 
otieotatwn epikptifonn attacks, convnluve 
seirurea, syncope semistupormis states, coma 
and finaJiy death. These are the exact •ymp' 
toms noted dmicilly due to an ov er dose of 
fnstilm and are dirwrtly commeswurete with 
the resulting hyporfyacmifl. PatknU Iheai* 
adve* fnxjuenUy (SiaDver the beneficent ef 
fects of fc»d In averting attacks, 

haa been described in other 
conditiona as Josqibs and later Griffith 


described a series of cases of convulsions la 
Infancy and childhood whii^ they attributed 
to hypogiyaesnia, the etiology of which they 
did not uiukrstand In a ctic described 
Griffith a boy of 4 months suffered repeated 
convulrions which recurred at irropilar inter 
v-als until at the age of 3 years 1M4 months, 
It was suggested that tiu^ resembled those 
found In hypogtycaania. At this time danng 
an attack In which he became unamsaotis, 
febrile apMtic, and vomited an eiaxtunatfort 
of the sugar showed only *0 mflligTana 
per xoocuWccxntiinetmofblood Anlntrave- 
nous injection of xot> cubic centimeters of a 
xo per cent solution of dextrose resulted in 
prompt and compiefe rtcoveiy from Uda 
attack as also in four other similar aeiznres. 

Cammldge and Wagner and Pamaa have 
described casea of spontaneous faypc» gl> xan u ia 
which they thonght were hepatfc in ongxn 
and Harris and later Jonas adled attesbon to 
a remsikahly lowered Mood togar in ccr 
tain patksts complaining of gastr^testiaal 
tyiDplQm&, weakness, and extreme fatigue 
SubsequcDtiy Gougwot and Peyre sad Sen 
drail and Pianques made riniilwr reports, 
HypennsoUnkm or dyrsinsuHnIszn was ad 
vaaced as the cause of these syxnptotBS, but 
It rmained for Wilder and hi* associate* 
(Case i) to present pathological proof of the 
assodation oetwetn BpontaneoTis bypt^y 
fTTmta and hyperinsulimsm* 

It is posai&le that another explanation far 
hypogiyamla lie* in the expenence recorded 
b)' W adl In which a tjiilcal ca« of Addison s 
dtfease with destructioa of the entire supra 
renal s>ttem w*a characterized by »e%’cre 
comatose attack* accompenicd by a pro- 
oounced hypogiycaania. There attacks were 
for a time aborted by administraUoa of giuco*. 

Nidsen and EggWon rtKcntiy described 3 
cases of epOeptiform »ei*urcs accomponi^ by 
a kmered blood sugar and an altered wood 
pteseure in which gnat improvement was 
tained by frequent feediDM and the admM»- 
trmtlon of dcaaicated whole suprarenal dand 
by moutli. Frequent feedings alone did not 

work a* wen as when combined with the sujOT 

lenBl^and, They postulated a dj-sinsuhnism 

or hy posuprarenaiism as the probabic esusa 
tivefactori. 
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Scv'cral jcars ago a condition of hj-pogl} 
acraia was demonstrated i8 hours follovkdng 
subtotal th}’Toidcctom> for Gra\'cs’ disease 
(5, 8) An antagonism bct\\-ccn IhjTonn ond 
insulin has been hinted at b> various wnters, 
and it is suggested that the removal of a h> 
pcmcti\'e thjTOid gland results in a temporarj 
ov'craction of its antagonist the pancreas 
Howc%'er, the intcnclationship of the thjiold 
adrenal, pituitarj , and pancreatic glands is so 
intimate and the mechanism of thar Interne 
tions with reference to sugar metabolism so 
obscure, that one can do httlc but thconic, 
and that not ^e^5 intelligentlj For the mo- 
ment one can simplj present the facts m the 
hope that thej can be pieced together subsc 
qucntly 

In the three instances in which small ade 
nomata were remo\’cd at operation with com 
plete rcco\cr>, one is surpnsed to find how 
small these tumors actuall) T.crc In the two 
eases from the Barnes Hospital Coses 6 and 7 
the first tumor measured 2 centimeters In 
diameter, and the second onl) o 5 centimeter 
in diameter The ca s e from the Toronto Gen 
era! Hospital jdalded a caranomatous tumor 
only I 5 centimeters m diameter T^o other 
instances in which proved h)TX)gi>cicTnm a 
isted before death Cases g and 10 pelded 
tumors only i 5 centimeters in diameter 
Shidds Warren records 4 instances of so called 
adenomata of the islands of Langerhans 
found mddentally at necropsy measunng i 7 
millimeters i 3 millim eters, i 3 millimeters, 
and 9 millimeters in diameter, rcspectivdy 
These patients all died of other causes and 
gave no recognizable chmeal c\ndcncc of hypo- 
glyctemio. 

It is highly probable that m the 4 patients 
operated upon by resection of portions of the 
pancreas '^thout conspicuous improvement 
m symptoms (Cases 3, 3, 4 8) small adeno- 
mata in the remaining pancreas may well 
have been overlooked ^Vhen operation is 
done for hypo^j careful palpation and 
inspection of the body and tail of the pan 
areas is mdicatcd to detect the comparatively 
small tumors that could account for the dim 
cal symptoms If snch a search is fruitless it 
would appear necessary to mobilize the pan 
creas fairly completely and to remove at least 


four fifths of the gland Mobilization of the 
pancreas could be facilitated markedlj b> re 
moMng the spleen with it thus obviating the 
ncccssitj of ligating the innumerable tnbu 
tancs of the splcmc artery and vein which 
course along the upper border of the pancreas 

sumiAR\ 

Iljpcnnsulinisra with its resulting h)^^ 
gljcrcmia produces symptoms of wcaljiess 
verging on exhaustion, mental confusion, dis- 
orientation epileptiform attaids convulsivT 
seizures sjmeope, unconsaousness coma and 
death Clmicallj and anatomicall> it has 
been demonstrated in connection with car 
anoma of the islands of Langerhans, adenoma 
of the islands of Langerhans, and favT^crplasIa 
of the pancreas The last condition is still 
purd> h>pothctical and it maj ultimatcl) be 
found that the h>pogl\ cffimia m similar cases 
IS dependent not upon simple h>'pcjplasia of 
the gland but upon small adenomata cm 
bedded m the gland and therefore not casil) 
demonstrable at opemtlon The presence of 
such small adenomata should, however, be 
oircfull) sought for In any case operated upon 
for spontaneous hypoglv crmia before resort 
ing to partial pancreatectomy Casesispre 
sented as the second instance of spontaneous 
Jjyp^^yocnua due presumably to simple 
hyperplasia of the pancreas, improvTid by 
partial resection of the pancreas 
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THE INFLEENCE OF ENDOMETRIUM UPON THE RABBIT OVARY 
AFTER HVSTERECTOMY 

J \ U.TOX SEliSUJIS. M D Gu.vt*Toa:,TttA*,»icD DODGLAS P MURPHY XLD-,FAXi 
PTTTlAfltTJMlA, I'nOtTlTAXU 

FfqA Banjul ttim««tCr—giknlt|lwicVfcA<ol»JW«'*d«« Til irrfij ifrBw‘n~'' 


I T u t gciiwallj ircepttd dimcml obscrvi 
con that bysterefioiny even ^th tbt 
conieT\*aUon of one or both ov-artea ha*- 
ictB the onset of aymptoms of the menop*Qse 
\ secozKl clinical obsm’aCon b that throe 
symptoms are less Uhelv to develop U the 
amputation u performeo high eiKre^ to in 
sure the reteatioa of safSaeat endmaetiinm 
to permit at lead a scanty menstmatloa. 
These two observations ha^'« led to the 
theory that the endometrium piodaco a 
hormone roRgntt«l to the do anal fundfonloa 
of the o^'ary its removal distiirbi the normil 
endoaine activity of the latter organ which 
dyahmotiou in tom b re^nsible for the early 
Onset of the mcDopause. In the present ex- 
perimental investlgabom an attempt has 
been made to hnd ont wbether tbe endome 
trmm b rwnrial to the normal functioning of 
the ovary 

Dy’riunctxm of the ovary following hyater 
ectcimy can be studied Indirectly Ircm the 
anatomical point of view little knowledge 
b available regarding the ttiuctore of the 
humcpt ovanr permitted to remain »n situ 
for s consiacrahie period of time following 
operation. Though such ovaries have been 
erwiniaed none naa been studied In serial 
sect»n consequentlv until an adequate nom 
bet of these stodks are made, the hntologictl 
picture of tbe ovary after hysterectomy will 
be understood best by a study of senal sec 
tkins of the animal ovary 
The present experimental investlgatfcin coo- 
cems the gross and microscopical structure of 
the rabbit ovary removed some months fol 


lowing hyslCTtctomy and b based upon 
observations on 53 antmaK Enifometriam 
was auloiransplanted In half of these at the 
time bystertdomy was performed. 

The object of the study was to det ermin e 
First if ttmctuial changes occur w the ovary 
of tbe rabbit as a remit of hysterectomy 
second, if so their nature, and third wbetho' 
loss ^ eadCFinetrium is a factor to bringing 
about these changes. 

arvirw OB’ UTdATOi* 

Buman evary afltr krtltrtticm y Trrentv 
two reports were stndieo which d^t with the 
condition of b nmA n ovanes removed some 
weeks, TrvintlM or yean following bystcr 
tetomy (1-5 T~i4 i7 ai 23-^6 31 3* 35) 
Among the gross pathological changes, cysts 
were noted by ten observers and atrepby bj 

five. These were the onty gross findings com 

mon to any two reports. Eight of the J2 
anthers reported mlooscoptc findings. Five 
of the 8 obaerved nothing abnormal (3 8 
9 11,17) of the other 3 Hawks and Vineberg 
observed cyirtic changes and IVerth reported 
the presence of large foDidca and the absence 

These statistics axe probably mbleoding 
with respect to the frequency with which a^ 
normal dcveJopmenls occur In conserved 
ovaries, as obvwusly few ovatres which axe 
normal and hence produce do trouble are 
removed at a second operation. 

Ammai awy sfier hysltrtfiomy Of 19 
atudlw ^l«ng with the anatomy of tbe ani- 
mal ovary 17 mduded mIcTosCDpic emmlna 
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tion In 6 of the 17 studies, the o\'nne3 were 
desenbed as being microscopically nonnal, In 
the remaining ii, alterations were observed 
Schubert saw no o\’a, Lindig observed dilated 
follicles, Terada found follicular atresia, 
Kdtlcr and Jacobsohn noted a smaller num 
ber of follidcs than norma!l> while Loeb and 
Takakusu both desenbed bjgc corpora lutea, 
which were bche\*cd to have resulted from an 
inhibition of the regrcssi\e power of these 
bodies. Degenerative changes were observed 
in four experiments (18 23 33 34) but in 
onlj two iverc cj'sts found (10 27) 

human trary after hysterectomy and uterine 
Iransplanlation Three reports concerned the 
transplantation of human uten or portions 
of cndometniim at the tune of h\-stcrcctom>, 
but gave no later description of the ovTines 

(»8, 33 34) 

Ammal ovary after hysterectomy and ulenne 
transplantation Four previous workers re 
port&d the results of their efforts to Influence 
ovanan function cxpenmcDtall> by means 
of uterine transplantation Schubert trans- 
planted the whole uterus of a goat with no 
resulting effect upon the estrous c>cle Zlm 
mertnann (33, 34) transplanted pieces of cn- 
dometnura into the abdommal wall m hyster 
ectomued rabbits, and found that regressive 
changes In the retained ovTiry were inhibited 
as long as sufficient utenne tissue remained 
viable ToLakusu transplanted portions of 
uterus mto the abdominal wall of one senes of 
rats at the time of hysterectomy, and of a 
second senes of these animals 3 or 4 weeks 
after hysterectomy The ovanes of the group 
submitted to an immediate transplant were 
found subscf^uently to be more nearly normal 
m microscopical appearance, than those from 
the group submitted to transplantation 3 to 4 
weeks after their hysterectomy was performed 
Parfenoff, a single series of inlce, found 
that hysterectomy without endometrial trans- 
plantation produced follicular atrophy With 
the use of cndometnal transplants into the 
abdominal wall, he was able to stimulate the 
growth of new follicles and fresh corpora lutea. 

experiments 

Matenals and methods Sixty four adult 
rabbits (8 pregnant, 26 eihibitmg varying 


degrees of heat, and 30 not In heat), were sub- 
jected to h}'Stcrcctom> , half of the group 
receiving, simultaneous!) , autotransplants of 
endometnum In the abdommal wall The 
operations were conducted under either ether 
inhalation onaathcsla or following the intra 
peritoneal mjcctlon of a water) solution of 
“am)'lal ' (iso-am)l-cth)l barbitunc aad) 
In each instance, the entire uterus was re 
moved, indudmg the upper half of the vagina 
and the portion of each oviduct next to the 
uterus Three pieces of endometnum, approxi 
matcly 3 to 4 millunetcrs in largest diameter, 
were then placed In a pocket in each rectus 
abdominis muscle During the operation, 
touchmg of the ovaries or traction on the 
mcsovTinuin was avoided The animals were 
isolated during the penod of wound hcalmg 
after which they were herded together until 
saenfietd 

Dunng the mtcmil between operation and 
sacrifice, no attempt was made to test ovanan 
function b) the wiUmgncss of the female to 
accept the male. Since the rabbit ovulates 
only at the time of copulation or of other sex 
ual ciatcmcnt, as when one fer^e in heat 
covers another, had copulation been permitted 
and had it occurred in some eases onl), it 
would have rejected a viiriatlon Into the fol 
bcular picture presented b) the entire group 

Of the onginal 64 animxils operated upon 
52, divided equall) between the transplant 
and the non transplant groups, hved 6 
months All were killed b) chloroform in 
halation 30 at the end of 6 months, and 3 
months later, or 9 months following hysterec 
tomy, the 13 remaining were sacrificed The 
gross appearance of the ovanes and trans- 
plants was recorded and both were prepared 
for sectioning, Susa fixation bong used For 
control purposes, ovanes were remov'cd from 
13 non hystcrectomued adult rabbits which 
were definitely not in heat 

RESULTS 

Classification of ooanes The ovanes fell 
readily mto 3 treatment groups Group I, 
ovanes from control animals (non-treatment 
group) Group H, ovanes from H-nlmnU sub- 
jected to a simultaneons hysterectomy and 
autotransplantation of endometnum (rtans- 
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i>homi * cha sioabcf of ncDaduT (eQda bf usnal 
cMt, 0 »5 taimiBcier or Bcrt la iMJuwrtcr obicrr«d la 
f{) 5 CDclioJ avariea, (11) j etviafrOttthbiuJsnbjedrd 
6 BMotia fvcMiMilT’ to a ttaraluaeoai br at attctaaiy tad 
ta<JM^piMUiOcm of aadortc t fhBn . tna (UD s ortifc* 
fnn ttdmtli sb)«cud to bTUmctanr vitboat trto*- 
pUatUKio erf rorfocortrtoza. toerther vitA (b) tbe wdi^iU 
of the iniictli tod (c; tbe of tb« ortto «Ucb coo- 

Ufatad tb« connttd foflidrt Kott ibtt, oo th« twt^ ibo 
<jper»trd opt* tnnnill (Greepin IID potterndfctfcr 
(oUiclo iMa tbe aatni »pt«wU (Orocp 1) cod 
ihtt tV tslmtb wjbjoctad to t tmujiitnlttlaa ol toio- 
lortHms (Oreop U pnwf cdtUqfETMoabtrtrfteeaocltiy 
lofiicio tiin tSe oqm iob)ect«d to the hjtta o C t o cOT alta- 
opt tix tfmpttauttoo of endamrtrtnffl tOroop in) Alto 
otaerre tbit tbe a ertjo »d^t» <rf tbo oritfci bi thn 
dinerfst ipixjp* did not rujiirofKirticiMQ^vlUi tbemtiO' 
bm of lofiido in tb# tta* iroopc. 

pUnt anmp) Gtmip m, ovaiies from rab- 
bits sabjccted to x hysttrteXomy without *n 
autotmnspUntatloQ of endometrium (nou- 
transplant group) 

Groa af profanes of ctarm The ovtries of 
tbe $s ammtb operated upon (Groups H and 
m) were In tbe resting state. Whether this 
uniform condition was a sequel of the h>’ater 
ectomy or due to other orcmnstanccs, cannot 
be stated. 

The ovaries of 49 of the ta rabbits were 
grossly nor mal , The remaiiung inimais ex 


faibited one sonnal and one abnormal ovary 
apiece. In each case, the latter ova^ fonned 
f»rt of a mass comjxrsed chiefly of ovidact 
distended with clear fluid, apporeDtly due to 
blocking of the utenoe end ^ a hpdure. In 
these three iflstaucea, tbe ovanca were thinned 
out and their outUnes were very indefinite 
In no case did the ovaries of the anlmwlt oper 
ated upon exhibit gronly either egos of etxo~ 
or of cytt formitkra other than that men- 
tioned abo^ 

Twenty six ovaries ftosn tbe noo-treatnsent 
(I)» 50 from the transplant group (II) 
and 51 from the noa-traoKrtant group (HI) 
were weighed and measort^ Th« were no 
aignlficant dlffcrtnces In the sbe or weight of 
any of these ovaries, 

Gfojj apptarancr of Irons^ianis Each of 
tbe j6 uTiimaU whhJi received autotrans- 
plants of endometnum when killed poasessed 
at latst one piece of engrafted daaue cJ co&- 
aiderahle sixe. In 90 cases, bSateral trsAS- 
plants were present. In the remaining 6 only a 
tingie one. The transslants were mmtOoci^ 
c>*Bts, the largest of wwch reached a diameter 
of 95 mOhmeten In aninah klOed 6 mostba 
after operarion the tmo^ilafits were 
larger on tbe B>'erage than those In annoau 
kSW 9 months after operation. 

After they had remained In fixative for some 
tune, tbe transplaota were bisected. The ma 
jority contained clear fluid otheti poaaesaed 
a yeiJow or white graaolar materia} and in 
one or two a pdatinous substance was pres- 
ent. One tian^ilant from each of »<J of the 
anfaauds was studied ndcroscopicafly half of 
ynfb one was cut serially in sections 6 mlcra 
thick and each l^tleth section was exa min ed. 
These trac^iJanta were removed from tbe to 
flnlmjk wb^ ovaries were studied mkro- 
ecoplcally 

itfcmcopiatappeofaiueofirarupianiJ In 
18 of the to trnn4^ts (Kg i), the cells Co- 
ing the cyat* vari^ In shape acme wtre dh- 
nted though the majority were not- Jfcsl of 
them were normal In appearance, only a few 
exhibited degeneration, wbidi was eartenrive 
in only t cases. The degenerated crib des- 
quamated and were found suspended in the 
iSqwor which filled the cytt cavities. In » 
cases the cells Hnlng the cysts dipped into 
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the underlying tissue, fonning structures slmi 
lar to the small uterine glands (Fig 3) 

The tunica propna, which uas composed of 
a loose sheet of tyTiical fibroblasts Mined 
greatly In thickness It was nch in blood I'cs* 
scls and poor In lyTophocylcs and Icucocyics 
Bundles of InNolunlary muscle fibers were 
characteristic of most of the transplants, in 
some cases fonning a dcn<c sheath 
Two of the 20 transplants were in the proc 
css of degeneration, in them the cy'st cavity 
was narrow The epithelial lining was almost 
ab'^ent, and the tunica propna also showed 
sipis of degeneration This was associated 
with hxmorrhage and an inx-asion of leuco- 
cytes and lyanphocytcs 
Mtcroscofiic app^rance oj erancs Micro- 
scopic stuay of the omnes included (1) a 
count of the secondary follicJes(tho5cabo\*eo 25 
milhmeter in diameter and with ca%tt> forma 
twn) , (2) measurement of the largest diameter 
of each, (3) on estimation of the number of 
primary foUiclcs, (4) the frequency with 
which atresia occurred, and (5) the condition 
of the remaming tissues in the organ 
One owy selected at random from each of 
19 non transplant 20 transplant and 7 con 
trol animals, was cut parallel to its long axis, 
in serial sections 6 micra thick which were 
stained with iucmatoxylm-cosin 
A umber of secondary foUtcJes The second 
ary folhcles In 15 ovaries 'which included 5 
from'control aniinsLs andjs each from the 
transplant and the non transplant groups 
were counted in the following manner Each 
sixth section m its entirety, was projected on 
paper at a magnification of 20 diameters out 
lined In pencil, and each secondary foUiclc, 
with an outside diameter of 5 mfllimeteTS or 
more when projected, was also outlmed This 
minlnnim foUidc 51XC was Selected arbitrarily 
in view of the difficulty of measuring accu 
ratcly projected follicles of a lesser diameter 
The first section of each follicle to appear was 
given an identification number, which it re- 
tained as its subsequent sections reappeared 
on other slides 

The number of these secondary follicles In 
the 15 o vanes, together with the weights of 
the wniTtinU and oi the ovanes which con 
tamed the counted foDides, are recorded In 
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Sho»irn lie rcsulu of a nelbodj for oubUihin* Uie 
ralitM belHTto lie nomber of »ecoodary foUide* (ihoM 
with caHly formation) In one o\-3Ty frtm each of (f) 5 
control ■Dimali, (11) s fubjected to ilmoliaocoiu In'** 
t er cel oay and tntotranrpJjjJtatioD of endomrtrinm, lad 
(HI) 5 «Mj<ctfd to hntoTctoaiy without transplantation 
ol eraonH^om, The treragt number of Kcondary 
foOklct (J5 mfljhoftcr ot more la diameter) hy 
camnl U recorded for the £ onrics (Croup A) In eaich of the 
three treatmenl itroops and the a\-era/;e of the total num 
ber of sections of all follicle* seen In each ilatl^ section 

of each of the same ovaries Ii also ibowm (Cfonp A) Con 

tmled with these, are the av tm ge* of the total camber 
of aectknja of aQ foUldes leen Lo each lUtietb lectloo of 
31 addjUocol ernuic* (Croup D) Sole that the avetsse* 
of the estimated ratio* between the comben of lectioas of 
•ecosdary foQicies b Crotip* A and B b the thm treat 
meat jToup* are retaUvely coeabteni with the armcea 
cf the actnal coenta of the foUlde* b Group A. 


Table I The ovanw of the animals sub- 
jected to a single hysterectomy (Table I, 
Group ni), exhibited appronmatdy bnlf the 
number of follides poss^sed by the control 
senes (Table I, Group 1 ), though the wdghts 
of the ovaries in these two groups were ap- 
proximatdy the same The o\Tiries of the 
tran^Iant group (Table I, Group 11 } pos- 
sessed a follicular count midway between 
those of the controls (Group 1 ) and of the non 
tran^lant animals (Group ITT ) Significant 
differences seemed to exist between the actual 
number of secondary folhdes in these three 
groups of ovanes as shown numerically in 
Table I and graphically in Figure 3 
The relative number of secondary follides 
m the three treatment groups was arri\’ed at 
In another ma n ner The number of sections of 
secondary folhdes present in each sixtieth 
secthin of each of the 15 ovaries was counted 
The total of these sections m all of the sixtieth 
sections of each ovary gave a relative figure 
but not an absolute one, for the number of 
follides present The average of these csti 
mations for the 3 treatment groups of ovanes 
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TABLE nL— WUMBER OT HOlLUAX PzniAET 
rOLUCLES AND ATlLBTIC PlMAiY AND 
SECOND UlY TOLLlCLES 
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IplBrW Is CBS tnrf tinm ei ( i) 7 coitral W, 
(t) 10 nb)ect«d to t brUertOacB^ fi amdv pre- 
vlocHT ud (i) *0 inimih nskcted to 1 ttenttiatoc* 
hnlaeUmY utd ftntoCnBsp^CAtloQ of m famf t dwa. 
UK> 6 TB<cilV* pTrrV^nai; Tb« tcambes o( wmool •aa 
Uictk loAida b upni w d u petatottpst <tf tbe 
Bpnihw M ovaria wfau pi,wLWtd iiatty u cocnpam} with 
few d thm loQUo, od iht bub that 190 p«r ceat td U» 
coatTol OTula Kwened ttwBV agnsal pnmu> (odkia, 
tod lacs;^ itictk prhnu^ toa Keoctltr7 folUui. Note 
Utf decTCMed peea»U(ct of orteki of th« two ftodpt 
opcJttad opm *fakh pattewtd mtsj Krattl prfomT 
fcJlyWi tzid tht ttoauW perceotteei of ovtriat u both 
eratm opertud tfpoo, whkh eihfUted enurr ttxeDe 
loJSdeL Xfi other vordt. th« tntntib opertied 
Hw n ul ten horoel primuv MUeia tad men taMt 
pdain tad McoaduT fofbdtt thta djd the onrtet of the 
coctToI tshsed^ 


is recorded m Table n The ratio between 
these eiuraated averages (Table El Group A) 
was lormd to be cotajstent with tbe ratios ob- 
served between the actual cotmU of the fol 
Eclei in the same ovane* (Table El Group A) 
Since thi* shorter raetbod of estimating the 
rdative number of foDdcles in the 3 treatment 
groups gave result* which were conaJstent 
with those secured by actual count. It was 
ased in determining the relative number of 
folhdes In Lbc ovanes of ti additional rah- 
blu (Table II Group B) The constant reia. 
tion between the actual count of the foDcles 
in Group A, and the eatimations oi their num- 
bera In Groups A and B emphislxes the con 
atancy of the dlfierences In the number* of 
loBldes In the control, tran^lant and non 
traittpbnt groi^ 

Siu nf tfcondary JolUda The rise of each 
•econdary foElcle In the 15 ovaries CEablc I 
and Table El Group A) was recorded in term* 
of its TT>»Tlnii|ni (fiarocter It was found that 
tbe foEIdes in the ovaries of both groups of 
gnitPaJi operated tmon reached the same ultl- 
mate abc as did thoeo In tbe control group 


From this observation it Is exmduded that 
growth of the measured secondary fcJlides, 
m the ovaries of anirrmi* operated upon, was 
not interfered with by removal of their uten- 
ThU fact is of Intemt In view of the 
Dutnbet oi foBicle* found alter hysterectomy 
N unthcr ^ frtiftary/oOidts The numbei of 
pnmaiy foUicle* was not counted but only 
estimated The ovaiiea of the control anl 
maU possessed either a continoous laver of 
primary folhelea in the cortex or occasional 
Intermpbon# In this layer of foUiclea, whkh 
were also noted In the ovaries of some of the 
animals operated upon, Soch ovanes were 
described as pos^esslna many primary follicles. 
In case larger gaps e:mted m the layer of pti 
ma^ foDh^ in the ovaries of ani^ls opa 
ttted npoo or If tbe foDides appeared only In 
scattered ^ups, these ovanes were described 
as posieasbg few follicles- 
Comparing the percentages of ovaries in 
the three treatment gioupa whkh presented 
manj in contrast to few normal primaiv fol 
lidea (Table HI) It becomes evident that In 
the s troups operated upon (El and En) there 
were fewer cn^e* containing many primary 
foDJcle*. In other words, the ovanes of the 
•nimaU operated upon (Group* II and HI) 
possessed fewer primary foUicles than did 
those of the conUuI animals fGroup I) The 
question whether this marked tBFerence wai 
due (i) to fallarc of tbe primary foDkles to 
form or (a) to tbe eaihr degoierarioo of a 
large number of than wfll be diaouaed later 
Atrtfia The ovaries of control and oper 
oted upon animals poasetsed varying nambers 
of atretic primary and secondary foUJclw 
These were not counted but only eftimaled 
Where they were more numerous, the tenn 
many atretic foflkk* wu used wbert leas 
frequent, the term few The number of ova 
lies (eroreased in percentages) of ammals 
operate upon which exhibited many 
primary and lecoodarv fotUclei is recorded m 

T^blein on the basis that loopercentofw 

control ovaries possessed many of these f«^ 
UcJe*. It will be noted that atreri* was o^ 
lerved moio freqncntly In the ovaries oi the 
fTilnmU operated upon than in the contoli 
and aho that tiEnsplintation of endometrium 
appeared to lessen the amount of atresia- 
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Showing the frequency with which well dertloped itromn 
was otsen^ In one orarj from each of (i) 7 cont/oi 
tabUta, (s) 19 fubjtcttd to a byitcreclomy 6 monthi pre 
TioQsfjr Aod (3) *0 AolnuU cobfected to a dnniltAncoQS 
bnterectoisy and tatotraoipianUtion of eodantrtriant 
•uo 6 months before The niwHint of itrtwa li etprcased 
u the pexcenUge cd ovariej which posKased a de- 
velop tUotai, M compared with ihwe which bad * 
peo^ de^tktped slrocna on the bids that roo per cent of 
the coQtfol orariea poueased a well dereloped itrooi*. It 
win be noted that more of the os-arie* of the « an h na l a 
fubiected to a thnoltAoeoui byitcrr c tomy’ tod oolo- 
tmaspijJititJon of eidofnetritun exhibited wdl de^-doped 
itrotu did the rnwrles of the >9 Animala iub^ccted to 
hyateitctooy wfthoot outotrAarpUntation of codoroetrianL 

Germinal cpUkrlium The histological pic 
ture of the gmmnal epithchura of the groups 
operated upon was identical with that of the 
controls 

Stroma In the ovancs of the control ani 
mala, the amount of jtroma its distribution 
and structure, with one exception were found 
to be umfonn (well developed) The larger 
blood vessels were surrounded with abundant 
connectiN’c tissue, which followed the smaller 
ones into the cortex and distinct septa of con 
iiecti\’e tissue were present between the difler 
ent sixed groups of interstitial cells. 

In the^ exception just mentioned the con 
nective tissue formed a sheath of only medium 
thickness around the larger \esscls and the 
septa between the moups of Interstitial cdls 
were also more delioite The term “moder 
ately developed" stroma was ^plied to this 
case This type of stroma was observed In 
quite a large number of the ovanes of the 
operated upon In the cases in which 
the connective tis^c septa m some ovaries 
were almost entirely absent, and the vessels 
were surrounded with only a thin layer of con 
nective tissue the stroma was termed poorly 
dcvclopccL 

The number of ovanes (expressed in per 
centages) in the different groufis, which pos- 
sessed a well developed stroma is shown in 
Table IV These figures ore based on the find 
Ing that 100 per cent of the control ovaries 
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Shtnrhig the exUmited AraooQt ol {otcnUikti Ussoe ia 
<me<n*Aeyfrom och of (i) 7 cpoUpI Animal t, (<) iQaahnAb 
fubleclcd to A bjitCTCCtoajy 6 moatlu prc%'ioaii/ tod (j) 
to Anhnati rabjmed to t »bsaluiieoQ« by»terr:toiny Aod 
AO AototruupUouUoQ of eodooKtilam tbo 6 ioc«th» 
prtvknaly 

The AmmjQt of ioientltLU tbfoe is expmsed as the per 
ccQtsge of owld which possessed mocn tUsue Lb cootrut 
lo the pcTCtntAge which poiseiied A aoderate A n io oa L oft 
the bAils that 100 per ceot of the coatrol ewAjies possessed 
much lalemJtbf tissue. Note thet the OTArles d the » 
groBps of openled upoa Aalmals possessed ApproximAtefy 
the same Ajxtosni of latmliUel tUnc AS those ot the contToi 

possessed a well dc\'e)opcd stroma It Is cn 
dent (i) that more control animals «hiblted 
a wtU dmtlopcd stroma than did the BnirnMs 
operated uwn and (2) that the stroma was 
better dcvwoped in the ovanes of the trans- 
plant group than in those of the non trans- 
plant group 

InterjStliot tisiue The amount of Inter 
stitial tissue was found to be approximatd> 
the same in the ovancs of control animals and 
animals operated upon (Table V) The in 
tcrstlUaJ cells, however, varied in sixc shape, 
ondstrudurc Four tj-pes connected with tran 
sitlonal forms were ol^rved (Table VD 

Typel This cell small, polygonal m shape, 
its nucleus about the size of a red corpuscle, 
was surrounded with a narrow la^TT of cyto- 
plasm, which was usually shrunken. If prop- 
erly preserved and stained, it was slightly 
granular and neutral in its reaction to the 
stains 

Typo II The nucleus of type of cell 
was polygonal and slightly larger than that of 
Type I, its cjdoplasm was abundant and con 
tained granules whlc^ showed a strong affin- 
ity for the add dye. It contained vacuoles of 
varying sires, the largest sometimes the sire 
of ita nudeut. 

Typ« III The cells of this type resembled 
those of Type II However, the individual 
ccU and its vacuoles were considerahly larger 
than those of Typo H 
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ti>e fjwjottio tritb *hxli fwir typei al Uu« 
»t/tW criij »rrc ot»en ad in ow ovtiy fma eack «/(»)? 
cootnyi r»bWu> a # truoiiU uib)«rt<d lo 4 fcyttcreotoiinr 
6 outiib' prtMoutH 4j>d K>4»on4i* 4hK& at 0M«*aM 
raw were »ub>ect«l to umuJtaaroui hjitcrectwrw utd 
•ctoOiiwptantjitwn oi ewkenetraan Tb« mrabcr a oe3I* 
•i each n-pe i* tFceeHrd 4> the pereenOjtc d <rr4rte» wMd) 
pMseuea tbe (^pe tJ elit reowtfed ts tbs krf< cUanm. a* 
ibebaNuUut 00 per ceat d tihe CQcooi vnim poMeaK^ 
•apreeBftatr^T eriuii auHiben d «& d Type* » W>d O- 
Vote that boih rnwpk d tafamU omratid vpaa po i wed , 
{<rwT d the -ciU d Typa I aod it aod Uat the crfit «( 
Tjrpe 1 wxrt •«» WOK trajycntly la tk« onriei d ttoc 
irtasp^st jcivMjp titan b tbo« d Um aco-tazapbat 

Tv^i* These crib kiofced like ftt odb. 
The} were Urge round end contained a Ie«r 
large vacuolw ot perhaps only one and some 
remaants o{ grao^ar cytoplaam 
In spilt of these dmaniianties, these four 
tN-pes of ceil appear to be true intenrtlUal 
cefls Thetr cUSerences might be ejplained on 
one two a»umptiOQs Either they represent 
cdls which are functionlDg dlffcrenUy or they 
are steps m s slow but progrCMive form ^ 
degeneratton 

D*i>i cno»8 nxm yjorcenaarrs 
Although scattered data havti appeared In 
the Uterature concermng the lofiatuce rf hy*- 
terectorov (upon both humans end ammab) 
In ptoduemg cj^ m ovaries which have bcot 
left jn niH {oUowing this operatioa our iaige 
number of oeperitaent* gave no evidence that 
this IS so m the case of the rabbit, yrom our 
observattona we conclude that low oi emto- 
metnum j^ys no tblc in the production <rf 
ovanan cysts in the rahHL 
Endometnai autotranspiaat* appear to 
grow readDy for a abort tuM In the aWominal 


SfaS the tabWl. intimately, bo w e i er they 
lose thor ^pfscai structure, and becojM 
<7»tk. In viw of th* acvcral hlsiologvcal dif 
ferences between the ovaries of the animab 
whldi received transplants and those whki 
did not, it would appear that the transplants 
funetkraed for a wh3e at kast. ^ thb con- 
nection It must be remembered that trans- 
planted cndcanetrium even if entirdy healthy 
la lesa la amount than ia the nonnal aalmul 
Consequently If Inhibiting or degencratis’e 
changes In cn’axfcs naralt from removaJ of aH 
eotdomecnum, these same changes, to * lesw 
extent, might be expected in all transplant 
cases, esicciaily m those in which the traia- 
plant faded to grow or later atrophied. 

It Is also Quite nkdy that the endometrium 
left after high amputation of the human uterus 
Is less subject to degenerative changes than 
that transplanted into the rectal rmnde of 
the rabbit. CHivknaly then, the ovanea re* 
maining in the homafl being which rttained 
High ttrvical endometrium would be less 
U6ly to ohJhIt inhibiting or detencrative 
chan^ »>»*n would those in anlcaals whose 
only eadometrial tissue was in the rectus 
mtiscie. 

The decreased number of primary and see 
ondajy fofilcks observed In tna two groups of 
operated upon animals raise* the question of 
the manner in which these deci eases were 
brought about It is possible that the irduc 
tfonm the number was due to (r) an lohlbl- 
tkin of fomiation of aew foUIcies, or ( 2 ) s dc- 
genmtkm of eiurting foCiclet, or ( 3 ) ^ 
Mnatsoa of the two The small number of 
primar}’ follicles in the cortex of the ovaries of 
the Bplrnala operated upon Buggtat* that few 
er of them formed than normally while the 
increiiied number of atretic pimary end early 
Becocdaiyfoflkksimficatesthatmany fbJKcJes 
ih2ed to develop normally Atrcafaofpdniarf 
tod of anudi aeamdaiy follicla was more fre- 
quent rHan jn the case of the latger secondary 
folUdes. In view of these oboervarioos, aM 
because the Uiga foBicks of ctatid ardmaU 
and those operated upon all reached the tmo 
uldmate ifze, it womd seem that the h)-stff 
ectomyindoenced cHcfiv the primary and t« 
cnutHef aeccrndery folJkks, ai^ that ft acted 
jD^niy ^ Inhibiting the formatwti of raw 



SESSUMS MUKPin INFLUh NCE OF ENDOMETRIUM AFTER in STFRFCTOM\ 607 



FTjj I Showinn wmU c4 endometrial cy«l re- 

HilUn* trom lutcrtTaitiplanUlHm ol eodtroetrlom lato 
rectus ibdocnlnls enuMde nl rabbit when hjit erect omy was 
pe^ormed 6 roonth^ prcNTOuslj ^ EptlbdUl IlflfiiK of 
c>‘st P tunica propria COD tain IriA several fjlaod like *tnic 
lures (. KTWotn muscle tlbers, probably uterine In orWo 
D cyst capsule F rectui abdcmlDis muscie. X7S 


foUiclcs smcc the absence of pnraary follicles 
in the cortex was more c\ndcnt In most of the 
ov’anea than tnis the presence of an undue 
amount of atresia 

The germinal epithelium presented nothing 
unusual from the anatomical pomt of >^cw 
The significant decrease in the estimated num 
ber of pninar> follicles in the 0%'anes of the 
ammals operated upon and the actual de 
crease (40 per cent) in the number of counted 
secondar) follicles hoTre\er suggests that the 
operation must haN-e Influenced this tissue 
functionalI> c^’e^ if there was no obscr>*ablc 
anatomical alteration 

No evidence from the experience of others 
has been found which indicates that the 
fltroma of the ovet) Is influenced b> the ac 
tion of an> hormone, or that the connective 
tissue of any other organ is similarly affected 
(6) On the contrarj , our findings pouit to 
(i) a defimte difference m the amounts of 
stroma m operated upon and control animals, 
and (3) a difference in the amount of stroma 
m the transplant group as compared with the 
non transplant group From these observa 
tions it might be concluded that the stroma 
IS influenced by loss of the uterus and there 
fore that it is affected by hormones 

The mterstltial tissue appeared to be con 
slant m amount m the ovaries of both the 
operated upon and the control animals Its 
amount therefore, does not seem to have any 


FT*. J Sbowin* an endomtlriiun-Hke Mroctorc which 
pfojecttii lalo the cavity of 1 c>at, resuItlnK from the tato* 
tramplaauilon ol etulOTirtTiiira lito the rectm ibdomlnb 
masde of a rabbit when bvatmetofoy wu nrrfonDcd 6 
mootha prcvkauly Note tie dliAtcd rpltbelxua on the 
niriece aDd beneath it the Birmeroui rodoaetrium lile 
gbsduUr itjuctare*. 

direct or appreciable relation to loss of endo 
metnum 

In the control o>‘ancs the more normal 
t>’pc3 of cells (I and H) predominated (Table 
VI), and though those of Tj’pe III were seen, 
the cells of Tjpe IV were absent In the o\*a 
ncs of the non transplant group, the T>’pe n 
cells were observed more frequently than in 
the transplant group This indicates a shift 
Ing from the normal tj’pc of cell, following 
hj-sterectom) to that of the cell which was 
either functionallj different or degeneratmg 
according to the interpretation of the change 
Since the cells of Type I were found more fre 
quentl> in the transplant group than in the 
non transplant group the conclusion maj be 
drawn that the presence of the transplant 
tended to check the shifting process from 
Type I toward I\^ The reason for this differ 
cnce cannot be stated though it might be 
assumed that the presence of the endometrium 
was a factor 

The arrangement of the cells of Type III in 
clusters of vanous sizes, suggests that these 
cells might have been mistaken by other ob- 
servers for degenerating corpora lutea How 
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t ''he* nt tbe rciiUre eoabn o( Kcaothry 
>n&E^ they ca nr iomuMo) teta la A, the owj 
ol uk adult nUat ifi (he mtla^ tUf* B, ao mry rtaaovrd 
nxAtJu after « (emafTaocaa* tifUervclgeir lad aato- 
ina^Jatitatioc ei eiadceact/ten aad (lui e^ur raDorei] 
kite a byHmrt<«i7 milmt nvMptMUtkn td mdo- 
raeufuai \o(e Uwu tbe <Tra(7 frm w aOml nbyrrtMi 
I « b>atrrectooo' aad an cototruMpkctukia ct eatto- 
avtiksna, B poiifrd more aercodao' loilicief tfaaa U>e 
orwj fran (he aivaml rob^ected to * faTal a rc t aciT «i(liovt 
UiwpiantJiDoe of cndmrtttoi. C, e^ (htt hou of <]>«9e 
o\ nie* rrjomerd (eerer aecooda;}r loQicW thu ibc controf 

cnary A. 

ever & cjLTcful seardi of ail our matenai faOed 
to dackjse an) remnant of a sujgte corpua 
lutCUtB 

The operation of bj-Rtarctom) appeared to 
have a dcAaite influence upon the ahilitT of 
the rabbit to eahibit heaL More than of 
the hyatCTtciomired anmuds at the time of 

X -Btkin were either pregnant (8) or ex 
ted moderate degree* ^ uterine tmge»- 
crnce (36) Following the period of woWl 
besHng the entire group was herded together 
■irt m spite of tMa opportunity whi^ waa 
offered for the oaverinx of one female by 
another no remnants of corpora lutea were 
observed In any ovary to lodicate that ft 
pseudo-pregnancy had occurred and there- 
fore that estrus existed 



SUUSIAJIY 

1 ObKTvatkmi are recorded •Qpon (a) the 
gross and microscopical appearance of the 
ovaries of ah rabbits which were subjected to 
a h^erectomy 6 months or more prmotal) 
and opon (b) f 6 whidi were subjected to a 
•imulUneous h>'sterectcr[ny and antotrans- 
plantation of endometrium. 

2 TTje ovancs of both groups of hyiterec 
tomued aiumaU cihihifed grossly no rignifi- 
cant differences fnnn the ovario of ccwtnd 
(uiv^jemtcd upon) snImaK except that n«>e 
of ih^ ihowed any ngns of foDicuIar activity 
charactcnstic 0/ estrus. 

3 Mic r oscop i cally the ovancs of the hj's- 
tcrectomlicd animals differed from those of 
control {unoperated upon) animals by possess 
lug (a) fewer primary and secoochur folhdet 
(b) more atretic folUcies, chiefly prhnary (c) 
IttBStioroa (d) more atypical inlwstiUalcc^ 

4 In comparisoD with the ovancs of the 
animals subjected soldy to a hyattfectom) 
the ovaries of animals subjected to a suuulta 
necus b>*deTectomy and aatotracsplaotation 
of eodozoetnum micrcecopicilly exhibited 
<a) more secondary foSides (b) fewer atretic 
foiheks, (c) more stroma (d) a healthier type 
of Interatitlal tissue. 

COWO.'CfSrOMB 

I Hyslcrectomy upon the rabbit (a) in 
hiWts the developroeflt of estrus and (b) 
bnogs about changes In the microscopic itnic 
ture of the remaining ov’ariee which tend to be 
both inhibitOTy and degenerative In nature 

j AutotransplantaboTi of eDdometrium 
has a tendency to limit the extent of the m 
hiWtoo degenerative changes whkh re- 
sult from hysterectomy 

3 Evidttjcc is brought forward to support 
the theory that the enttometnum elaborates a 
hormone which ii^uenca the ovary 

TV Mthor* M» iwuJy MAtni to I>r G«rf« S ^ 
«i lim of Aa*tsmtr for eneowd 

tiwosbo*! the fKrtcri It* >t“b 
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THE RELATION OF PULMONARY TUBERCULOSIS TO ANORECTAL 
HSTUL/E 

A CimcAL, Patooi-ooicjii. ajcd BAcnaioxocacAi. Study 
^ J cmsiioui M D FjACS, Dntvr*, Coumxoo 


I N cliruci] laterpftUiKrtJ it a «wmnon e* 
pcncnrt th»l \iMr* chinge as more 
accurate ao^ detailed aacnhfic obscr^Ti 
tions sen.'t as a basu for a clearer insigbt mto 
the actual ctmdiiKms present Medical fajfitor> 
18 replete mth interpretation* and dUcussion* 
on anorectal bstular and ibe literature on thi* 
lubject alone has assumed wluminous proper 
twos Nc\-eral decades ago discussion centered 
about tbe question wietlMT all aDontctal 
bstul* were of tuberculous ongin or not, and 
proponents of eatber t^ese were easily found. 
\\ith tile miroduction of better adcDtlfic 
reetboda, agreement was more comtapo and 
diicusstOQ ms relegated mainly to an ex 
pUnabon of the ongin of tbe cDodUon which 
iwbably trOl never entirely be settled and 
which so far aa practice U concerned b of 
bttle actual uspoftance. In the discusdonsof 
anorectal fistul* ovar the decades, there is to 
be noted slao the Infiuence of changed coo 
cepnonsiTgarthngtubercuIosisingcnertJ and 
m this appeara the contro\'er*> oi acrogemc 
>'ersus mtestioal iniectioa, and local x'mua 
hxraatogenotjs and lymphatic laieclion Thus, 
historically Lockhart Mummery m 11^9 
advise* u» "The operatum for hstula-ano b 
associated with the verj earliest records of 
sui^cal literature In the day* of early 

avffliattoa wlien cleanlines* wa» a matCer of 
secondary considertlion — water being used 
chicfiy for drintfog porpose*— 'and the bone 
was the only mean* of transport fistula must 
ba\T been even a more serious iDCoavcnfence 
than it u oow In looking up tbe records of 
St Mark s Ho«pita[, he found that dnee tbe 
year 1909 the nomber of cases of fistula has 
steady diminished The number in 1976 
bang a little over one-half the number ad- 
mitted in 1909 — a fact which is easily under 
stood In the light of increasing sanitary 
hj^ene- Regaiding the primary cause be 
cites abscess in tbe tissue* surrounding the 


rectum and clamific* the causes as foBow* 
(x) coogeniUl cyita (a) foreign bodies 
(^) fissures or ulcere {4) soppurattoa of tf»e 
Intramuscular glands, and (5) tubercle. Re- 
garding the bactenedogj he itates "Apart 
from tubercle the nature of tbe InfectlTc 
organiems b probMiIy not important Tbe 
pus from most fistula* on culture ahowt a very 
mixed fnfectiofi-" Regarding the diagnosb erf 
lubcrctilous fiitulte Ik states "Such fistule 
{tubcrailous) can generally be diagnosed from 
tbe appeaiance of the pairt* bat thb b not 
entirely reliable. Eaaxrdnatkm of the po* or 
discharges for tuberefc b quite iBcJess. 
Histological eramlnalKm of a few ple«* of the 
wall of the fistula b fairiy reStme but the 
only certain method b by inoculation into 
gmsex pigs after coocentratkm with anti 
fonnln. 

Reviewing tbe current German view* on the 
etiology of rectal fijtuhe, Tboss in xpjo ate* 
Richard VoJkmaan and Frani KoeiJg a* be- 
lieving rectal fistula; to be of tuberculou* 
origin In the zaayoritj of cases wMle De 
Quervain couriders at least half of them to be 
tubercukKia, and Mdehior la zpio atea an 
inoden« of 61 per cent, and Goa report* 45 
per cent in Momck Oppcalngthae views are 
those of Lana who coasiden tubcrc«lo*b <ri 
Uttie rignifioujcc, those of Frey (19x4) who 
found only 6 9 per cent to be tuberculous by 
maoxwcopic ^ mlcposcoptc eramlnation oi 
patients operated upon Fiw Insist* that 
only the fining* at the fisfuIcKHi Ate are 
rignlficant and the presence of tubcrculosb 
d^here b not coodusive, wbik ifdddor 
cootCDds that even a negative mlcroscoF^ 
aamlnatfcrti cannot oefode the presence of 
tubcrculwiis In the fistulas Tbe futflity ^ 
amvfng at cooclusicHU from the method* used 
at that tunc b noted from thb article 

In IQ15 Faialcr read one oi his fiitt con 
tcibutions on tbe relationship of tuberculojw 







Fig 1, Two enmplq of fcar ti«t« (&brobla»tic rctctlon) la b*cterioloflcmIIjr DegBUre cun for tnberde bwcDIl, 
ft. Cue lie and right. Cue iJ 9 - 


Wt, Cue 115, and right, Caac IJ9. 

to fistula In-aDO before the Amencan Medical 
Association After reviewing the literature 
he ftflVfl an questions (i) What constitutes a 
tuberculous fistula and on what findings are 
we justified in mflHng the diagnosis? (2) 
What percentage of fistulic are tuberculous? 
(3) In what percentage of cases is the tubcrcu 


lous fistula the pnmaiy lesion and in bow 
many cases Is it merely a secondary infection 
from a focus elsewhere m the body? (4) What 
percentage of fistula occurring in tut^cnlous 
patients are tuberculous? (5) Does pul 
monary tuberculosis have a tendency to cause 
fistula m ano? and, (6) Do simple fistula 
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1 niUrrie t«c^ trfl. Cue 15 itirf th* otier b*<:terto^|h:»Oy poi^liT» to CBi«3« huffi. m 


occumng ui noa tubenruknis persona inditate 
that the person has ji tubercuiotis teodenej 
Hi» answerv indecis'Tlj p^'eo are based 
partl\ OD his personal o^eoeea but majRj> 
on ctmeeptioas formed from the studies of 
others He sums up his beliefs as fofioirs 


ft* -2 




FSc ft ^ t TpicaJ immicamuna Umik vUh mopo K ym 
ud epftb^ou ctQ* m a tpedan imrinMa^aiSr aegt 
thr to€ l o L itTC fc hscCll Cue loj 


*^(t) We are not justified la mating the 
diagnosis of tuberculous fistula cicept bj 
de^te micrcisccidc pfciure or ia cases m 
which the lesacm daa the tTpfcal appearance 
(>} Conndetiog ail cases of fistola m too U b 
doubtful whether more than a ot 3 per cent 
are tubemiJoixs ia character (5) Tuberculosis 
45 >-cry rardy primarj in fistula In-ano 
{4) PrebaHj 15 per cent of fistul* occurring 
in luberoilous patfenU are hiberculDui 0.33 
per cent of tuberculous patients also ha\-e 
tubeiniloijs fistahe (5) la mow of the case 
with which the tubercle bedHus affects the 
roucoui roembranc oC the bowel it would 
seem possible that ia some cases at least 10 
some persons, la whom the fistuhe appear to 
be % rimfde inflammatory proctas, the ongmal 
lesion m the bowd wmfl is due to the tubercle 
bad^ However this » purely a matter of 
oplnSoa and has not been pnjT^ (6) It is 
probable that tubcrcutoea as siich has a 
tendency toward the formation of rectal 
fistula, (7) it would seem that the forma 
two of rectiU fistuhe in persons who are under 
weight fa undoabtedly a warning of the pres- 
ence of polrntmary tuberculosis or of a 
tendency toward its devTloprocnt 
la 1930 and 1931 Petter tod Fansler con- 
dade from pm<mal observations reported 


r*g 5 GbatceIUiQ*ftpcdn>«ifrTKnCa»«35l»ct«rriolo^}call>’ WTpthrfortobettle bacSIL LHt, low power ri^-ht 
hlffb power 


from Glen Lake Sanatorium that tuberculous 
lesions about the anus and rectum occur 
secondary to a focus elsewhere in practicfllH 
e\*ery case and that pcnrcctol abscess and 
fistula m ano in the tuberculous patient 
present a typical histor> and cUmcal picture 
They found perianal tuberculous skin lesions 
in o 8 per cent of patients observed while 
penrectal abscess and fistula, In the same 
group, occurred in 5 8 per cent 

A study of 101 cases of abscess and fistula 
brought out several important facts, the 
‘proof of tuberculosis is often quite a task 
Smears of ciudatc ore not reliable nor are 
guinea pigs inoculated with the exudate 
whoUj dependable A combination of three 
laboratory procedures gives a rehable “proof 
of tuberculosis ’ (i) exudate m guinea pig 
(3) macerated tissue m guinea pig and (3) 
tissue section frequently tissue section will 
show a histological picture -of chronic inflam 
mation, but not tubercle formation and a 
piece of the same tissue mjected into the 
gumea pig will show definite evidence of 
tuberculoi 

In 1926 Leslie following a careful study of 
the hterature concludes that there is still no 
uniformity of opinion as to the etiological im 
portance of the tubercle banllus m ischio- 


rectal abscess and fistula in ano and suggests 
that all abscesses and fislulrc in large hospital 
senices be submilled lo ihc follo^ng tests 
(a) guinea pig inoculation of material from all 
spearaens, (b) a histological stud> of sections 
from all cases, (c) a comparative 8tud>, fol 
lowing defimte iagnosis, of the after hlstorj 
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Fin 7 (cut cc£bixi« «pet±s>«i(raa> C am ciobsctfA»- 
UitaiUn iMitire iot tab«id« bactiU 


of all cues treated and (d) raore a>mp}ete 
eeonunatlon for tuberculoua fod cUewfccre 
The vtnv. year CUrie of Belfast reported 
his obsen'cdo&s cm paticots Kith 109 cases of 
hstula havlog pulmooiry tubereuioai-i at the 
Foster Green Ho^taJ for Ccmsumptives a»d 
Chert Dttcafies from which be drcir the follow 



Ii»g ccmclurioos Ischiorectal abscess and 
fistula In-ano occur in male* about eight times 
more commonij than In female* — abwl 5 per 
cent of male case* of pulmonaiy tuberodosi* 
are aiaooated at »ottic time w/ti an bchjo- 
reclal afajetaa or a chrcpilc fistula the fotula 
or abscess maj precede the rijns m the lungs 
b> >Tara there ii c'.'Wence that fit per cent of 
cases of fi*tala subsequently deWlop pul 
moaary tubercuiwi* there fa eridcnce that 
ostula occurs 33 time* more comroonly in 
tubercuJocs males than in noo- tuberculous 
male* 

Aa n result of a Mudy of ryo cases of 
hatula in-aiio Tung reported }n 3917 that the 
coftdltjon affects people of oil dasaes (a China, 
and that iKtanorrhold* and tubercukHu irere 
cspedally ooted m the li^one*. In 100 cases 
the specGnens were examined micn»copfc»n> 
and 26 or /y y per cent proved to be tuber 
culouv 

Twj uBportant communjcatkiQS have beta 
presented from St ilarbs Hosprtal wlucb 
ment dtaiion here The one was an aaatcun 
ical study In 1929 b> Naunion Morgan who 
aiafysed roe case* of peri ance rectal infectloos 
trvd found that hstuU b three hme* more 
’common in men than la women of 196 oew 
cases of tirtu)a dunng 1928 146 were men 
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^Vnorcctnl infection much more common 
after the age of 30 >ears, the age of greater 
frcqucnc> b^ng from 30 to 40, the inadcncc 
graduatlj faHmg off until the age of 60 The 
condition is more common in children between 
the ages of 10 and 15 than between the age of 
15 and 10 Most fistulx pass radially Into the 
bowel (46 per cent) Of these more than half 
arc situat^ in front of a line drawn trans- 
\ersclv through the anus (54 per cent) More 
than hnlf of the ischiorectd absccs^ com 
municatc with the bowel and are — or wfU 
become — complete fistuhe (56 per cent) A 
tuberculous fistula ^^U heal wdl and rapidl> , 
if the patient’s general condition Is good and 
there are no signs of actu'c pulraonarj dis- 
ease. Fistula appears to be complicated b> 
pulmonary tuberculosis more frcqucntlj in 
patients o\cr the age of 40 years. In o\'cr 60 
per cent of the eases there was no definite 
cause found for the infection, foragn bodies 
were found in 4 per cent hxmorrholds were 
present in 8 per cent fissure was present in 7 
per cent, inflammation of a crypt was present 
in 10 per cent The imtial lesion is probablj 
microscopic and is overlooked 
Ilie second and a most important study 
from St Marks which should be considered 
here, was reported in 1921 b\ Gabriel and 
has been frequentl> and repeatedly ated 
probably because it is the onl> detaffed 
bacteriological and histological study of any 
extent performed to the present time m order 
to deternune the percentage of rectal fistui® 
that are tuberculous the proof required being 
the definite demonstration or isolation of the 
tubercle bacillus The cases investigated were 
not picked but were taken in succession as 
admitted mto St Mark’s Hospital for opera 
tion Cases of pen anal abscess were included 
after discovering the futility of examining the 
discharge from tuberculous fistuhe in stained 
films, moculation and histological 

methods were resorted to In 30 of the 75 
cases guinea pigs were inoculated Pus 
scrapings, and granulation tissue were treated 
with an equal volume of 15 per cent anti 
formm after being ground with fine quartx 
sand and after bang diluted with 10 to ao 
cubic centimeters of normal saline solution 
the sand and larger particles of tissue being 


allowed to settle, and fmall> the supernatant 
fluid bang used for antiformm treatment 
The antiforraln is allowed to act for 5 minutes 
with constant shaking the '^cdiment then 
obtained by ccntnfuging is washed with 
saline and is then injected mto the abdominal 
wall of a giunca pig After inoculation the 
animal is kept ah\c for at least 6 weeks The 
antifonnin s^imcnt is al«o examined in smear 
for badlh 

Histological examination of the li«;suc wms 
perfonned on all of the 75 cases cxarmnwl 
formalin fixation bang us^ for this purpose 
paraffin embedding and hmmatoxjlin and 
eosin stalmng for cellular pathology and cold 
carbolfuchsln staining with methjlcnc blue 
countcrstxumng for tubercle bacilli Of the 30 
cases studied b> guinea pig inoculation 6 or 20 
per cent, pro\T^ positi\T for tuberculosis the 
ages ranging from 21 to 62 >cars 5 ‘»pccimcns 
bang from males and 4 of the 6 showed giant 
cells in sections while tubercle baalU were 
found in none of the stained sections The 24 
n^lKc cases were chmcall> staple with one 
exc eption a man aged 35 j'cars who had 
evidence of pulmonary tuberculosis invohnng 
both apices with tubercle badlli in the 
sputum Section from the granulation tissue 
of the fistula was negative also Giant cells 
were found m sections m 2 of the 24 negnti\'e 
cases b> inoculation 

In the 45 cases eiammed onl> b> histolog 
ical methods, tubercle badlli were found m the 
stained sections of 4 (9 per cent) and all rc 
vealed characteristic giant cells Two of these 
were from men (39 and 49 years of age) with 
no evident phthiis or pulmonary iMection, 
while the 2 other men (^th 18 years of age) 
had definite pulmonary tuberculosis One 
case showed large numbcTB of giant cells 
(considered foragn body giant cells) but no 
badlh, while of the 40 remaining 2 

fistuhe were suspiaous and showed giant cells 
but no badlli Thirty-aght proved chnicaUj 
simple, and m 6 of these a few giant were 
found but were considered of no significance 
by Gabriel, thus leaving finally 32 of the 45 
without significant findings for tuberculosis as 
usually consdered In condudmg Gobnel 
bnnga out a few additional points not men 
tioncd above but worth conside ring If 
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hutolojical examination onfy la carried out 
and If DO tubercle badlfi are fonnd m aections 
a coniideTatlon of giant cdU can only give % 
presumptive diagnosis the absence ol riant 
cefla doea not exclude the possibility of the 
tisane being tuberculous 

From a survey of the literature on anorecul 
fistuljc it may be questioned rrhcther practi- 
cally the (dassificatioti pathology or treat 
mcnt of tids condition bears any significance 
to the bacterlologicBl phases of the condition 
as Is evident from a recent article on this sub- 
ject by Miles But a better understanding of 
the bactenidoRy and pathcAogy of the con 
(htion must mevitablv influence the chnidftji 
and turgcon b snewpoint as wdl aa that of all 
those concerned vith the health of and 
may eventually entirely change our method of 
approach in dealing with the condition of 
anorectal fistube 

Since the mveatigaUcma of the past decade 
have gl^’en us a better Insight into the Inter 
pretation of tuberculosis and eapedaHy has 
resulted m crj’SUlUxing our conorptions re- 
gartflng the quantitative reUtloos ^tween a 
positive finding for acid fast becSU in a cme&r 
Of socUoD eriijTiinfd mlcrDscopiceil/ and e 
positive finding bactetioloricallv by culture or 
guinea pig Inoculation for tubercle bacini at 
contrasted to add fast badfli and since we 
are better able today to Interpret the patho- 
logical findings from a practicri standpoint as 
as quantitative standpoint U appeared 
desirable to etud>’ more cxtenslvdy aM more 
accnratdy the rdation of anorectal fistube to 
pulmonary tuberculods In initiating this 
work thw were recognUed a number of 
inherent weaknesses In methods available for 
the so called diagnosit of tuberculosis 

Any method used has its limitations, and 
these must be follv recognized fn interpreting 
the findings with a certala method. Thus, the 
finding of add fast becflli m a am car or se^on 
with the microscope Indicates that there are 
present In the material about loopoo bacilU 
pet cubic centimeter while the guinea pig or 
culture are able to discern as few as lo to lOo 
of a virulent strain of human or bovine 
tubercle badTU. The guinea pig or coltoro 
when properly used cUscem only tuberde 
tn .<dni and dttminato the aa pio ph yt ic add fast 


badHi. A precaution In using gdnes pigs Is to 
eidudc the possibility of spontaneous tubercu 
loua infection which may lead to erroneous 
CDndunons. The quantitative diflercnccs be- 
tween the findings with the smear or section 
examined microscopical^ as compared to the 
guinea pig or culture are particulariy rignlfi 
cant when we consider few can 

stIU produce disease and that the reaction 
may not be of a specific character It must 
also be recognised that cell ul or reactions are 
dgnlficantty noD-epedfic hi character and that 
cvea the classical giant ceD can be produced by 
a foreign body or by micro-organisms other 
than tubercle bodlli and finally tuberculosis 
can exist without characteristic giant cell 
fonnation or tissue reaction and that reactions 
to the tubercle bacflhis art possible, running 
the entire range from an acute purulent 
reaction to the form at km of dense tear tissue. 
Add to this the fact that tectioos, unless 
aerial which Ubevond practical conslticralkia, 
can only picture the reaction of a very small 
nortion cd a diseased tissue and may range 
from normal laeue to a profound grade of 
pathology dependent almost entirely on 
chfinrt. 

However liiict only a limited senea of cas« 
was atudiwi by Gabriel, and since the past 
10 ycara ha\T riveai us better methods of 
bactenologicnl diagnosis and moet of aH hare 
given ns a belter conception of tuberculosis H 
was decided lo examine pus, scmpingi and 
tiaeues removed from fistul*-la sjio at opera 
Uon uaiDg every precaution to avoid a 
tjaneous contamination and to urfliee for 
eiaminatloo histological and bacteriological 
methods and to obtain accurate c fliflca l 
records regarding especially the status of the 
patient as enneerned tuberculosii The guinea 
pigs used in tl»e tests were spedaJly razJed 
for tifls purpose with all precautions taken to 

avoid spontaiicouitobcnilous Infection. The 

culture method used was that preriouslr 
descrl^ from the Research Decartment d 
the National Jewish Hospital (j) the oxafle 
add crystal violet potato CTfloder nidhod 
were stained by the usnal 23ehl- 
Nlebcn steeminc carbolfnciim roethjto 
blue method whfle sections were fixed with 
2Ienker*s solution paraffin em bedde d and were 
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stained mth either hairaatoxjlln and corfn for 
cellular 8tud> or with carboUuchsiQ and 
methjlenc blue for aad fast bacillj Since 
there IS nothing unusual about the methods 
which ha\c been used except what has been 
prcvioual> recorded for isolating tubercle 
badlli the details will be omitted from this 
paper so that the pertinent chmcal data and 
histological and bacteriological findings ma> 
be presented 

A total of 155 eases were studied In this 
senes 106 bang ncgatiie chmcallj and 
roentgenologically for cndcncc of tuberculosis, 
18 presenting evidences of arrested puimonao 
tuberculosis and 31 being acU\c eases of 
puimonarj tuberculosis None of the cases of 
puifflonary tuberculosis could be considered 
to be of the ad\’nnced hopeless or fatal mOiaiy 
tj'pe at the time the speamen was obtained 
for examination The term ftctl^’e is not in 
tended to convey a last stage ease m this 
sense but rather to indicate the usual clinical 
interpretations of activity including ph}'sica] 
and roentgenological findings of activit) 
pyrexia, etc 

In order to evaluate the results of the 
histological findings the> were graded accord 
ing to the results of an examination of sn-eral 
sevens usually taken at scv'cral !a>cn In the 
block of tissue utilired for this purpose A 
compromise had to be struck m the ease of 
certain tiMues and they are usuoll) recorded 
according to the findings of more pronounced 
grade and pointing to the more marked 
changes toward a tuberculous tissue Normal 
tissue were graded as being negative — "O’ 
tissues presenting evidences of acute or sub- 
acute mfiammfltory reactions with a pre 
dominance of polymorphonuclear leucocjdes 
or granulocytes were graded as "? tildes 
presenting evidences of a chrome infiamma 
tory reaOion with scar tissue (connecti\T 
tissue formation) as the more marked change 
were graded as ± ", tissues presenting 
granulomatous changes with the various types 
of monocytes, clasmatocjdaj or histiocjles 
with epithelioid ceUs and lymphocytes but no 


o nwM Mculn } mM* Mute cdlxiLr tticdcn ± aMuw «ckr 


TABLE I — nACTEWOLOOICAL AND IHSTOLOO- 
iCAL riNDnsOS IN Tnnm-ovE cases or 
ACTItT: PDLWOVAE\ TTJBEECDLOSIS WITH 
ISCmORECTAL ABSCESSES OR ANORECTAL 
riSTULA:* 
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TABLE £L— BACtmOLOGICAL AKD KOTOLOO- 
ICAL TOfDINOS Df jnOimUCN CASES OF A* 
RESTED OR DfACTTVE PCLUOMARY TUBER 
CUEOSI 3 WUH raCHTORECTAL ABSCESSES 
OR AKORECTAL mrUL.E 
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typicail giant cells were graded * + wtOe 
Uamies contjaiiing typical tnberde* and gjant 
in any part of the section were graded 
It mtirt alwayi be remembered 
boWever in cvalaaling Boch tissue finding! 
tha t tubercle bacilli can tmder certain con- 
ditions produce t>'pical acntecdlular reactloM 
frith a predominance of polymoapbonuclcar 


leucocyte* ot granulocyte* and that a typical 
•oUtary tuberde flectiooed in different pl»r.t 
can reveal a variegated picture These fact* 
comHned mth the addiMnal fact thut giant 
cdls can form around foreign bodies locloding 
cdlnlax dfims rtudne a dmgnosb baaed on 
tiisue finding* alone of tmcertaln vaht. AH 
the tisBues from the 155 caaes sreie examined 
for acid fait bacilli after itaining with carbol 
fuchiin but in none were they found In spite 
of the fact that those presenting the dnarind 
tUsoe picture for tnberculoais were carelolly 
examined olthough it must be admitted that 
none of these with giant cells pceiented pro- 
found tuberculoui changes rrith numerous 
giant cdla, sndi ai were described by Gabnd 
In the total of 49 cases with active and ar 
reated pulmonary tubcrculoafa in this »eiie», 
only 4 presented giant ceUa and In only : of 
these were they at all fairly numerom. In 
recording the bacterl(^ogical findings, the 
fum of the culture and grinca i^g findlngi b 
recorded which In most iDitancet were in 
aceorh 

The result* of these itndiei aw recorded in 
Table I for the active cases of pulmonary 
tuberculoai*, In Table n for tne arrested 
case* of pulmonary tubcrculoii*, and in 
HI for the non-tobemikmi cases. 

An examination of the data recorded In 
Table I reveals that of the 31 iidiioTectil 

abeceaae* or anorectal fistube occurring In cases 
of active pulmonary tuberculosi* there were 14 
fpedmeus in which tubercle bacBS were found 
by guinea pig inoculation and culture method* 
whUe only one (Case 90) revealed tuberde 
fo rmati on OT giant Cell*, another (Case 60) a 
granulomatous tisane reliction and In none 
was add fast badffl found In eectiODS of the 
tiwues remoTcd or in ameara from the pus 
obtamad froan the absets* or fiftula. 

An of the fi n di ng* recorded m 

Table Et hxficatc* that among 18 Inacdw 
rfv* of pulmonajy tubercoloais with b chio* 
rectal or anorectal fistulae, there were 

found 10 case* in which tuberde bacM 'nit 
present a* determined by bacterfwgii:^ 
(gidnea pig and culture te»t) while only 
* of the 18 (wWA were also Included among 
the 10 positive by bactetfciioglc^ 
revealed tuberde formation or giant criblm 
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sections and another one, also among the 10 
posltl^*e bactenologicaIl> , presented granu 
iomatous tissue changes but none Tvas found 
to contain add fast badlli in sections or in 
smears from the pus obtained from the 
abscess or fistula 

Now if the bacteriological findings in the 
inacti\-c arrested cases of pulmonary tuber 
culosis are compared with those for the acli\c 
cases It is noted that 7^ per cent of the 0011%^ 
cases were found positiw for tuberde badUI 
bj gumea pig and culture os compared to 55 
per cent of the mactue arrested cases of 
pulmonary tuberculosis. WTiclher anj great 
significance can be attached to the hislological 
findings obtained In this study m view of all 
the facts m the case is to be doubled, ytt It 
may be well to call attention to the fact that 
the giant cell is considered a pathological In 
dex of a mild or healmg process as contrasted 
to a leucocytic or monocytic reaction which 
spells either a progressi\T or bJghly octi\*c 
process. The futfllty of placing too much 
reliance upon histological findings alone for 
diagnostic purposes is evident from our 
present knowledge of the cellular responses to 
lubercokwis as well os a recognition of the 
difficulty of examining more than a small 
portion of tissue by histological and micro- 
scopical methods 

The data tabulated in Table in appears to 
bear out the observations made on tuber 
culous mdividuals recorded m Tables I and n 
m that the histological tissue changes ore un 
reliable as evidence for the presence of 
tuberculosis in anorectal fistula, in 2 of 106 
cases the findings were negative by bacteno- 
loglcal methods (with guinea pig and culture 
test) which revealed m sections typical giant 
cells, while m 15 of these 106 specimens 
evidence was presented of a cellular reaction 
(monocytic, histiocytic, and epithelioid cells) 
such as occurs m tuberculous conditions but 
which should not be considered specific for 
this condition alone The striking result, 
however, to be noted from a careful rxamina 
bon of all this data is that tuberculosis of 
ischiorectal abscesses and anorectal fistula is 
practically limited to individuals with pul 
monary tuberculosis evident by chmeal and 
roentgenological examination The incidence 


T\DLE m — niSTOLOOICAI. TINDINCS IN ONE 
HUNDRED AND SIX PATIENTS tlTnt ISailO- 
RFCTAL ABSCESSES OR WORECnL TISTU 
PROVTD NEOATl\T BACTERtOLOCICAL 
L\ FOR TUJirRCLE DVCILU AND PPFSrNT 
INO NO CUNia\L OR ROrNTCENOLOOIC 
EVIDF.NCF.S OF PDtHOS \RV TUDFRCULOSIS 
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appears to be slightly less in the faNximblc 
inacti\*e or arrested ly’pes of pulmonarv 
tuberculosis It would appear also that the 
factors which are at play' In perrmtUng the 
invasion of the ordinary pyogenic organisms 
into the anorectal region and thus fa\'or the 
production of abscoscs or fistulxc in this 
region also permit the entrance of the tubercle 
bacillus mto these regions the original sources 
probably being the pulmonary focus with 
heavily laden lidllary discharge which on its 
course to bang discharged from the body 
passes over certain prelection sites and 
favored by mcchamc^ conihtions, results in 
laryngeal, fleoaccal and rectal localizations 
the sites of stasis and frequent mechanical 
tissue injury permitting entrance and then a 
suitable place for abs<^ formation with its 
ultimate rupture and fistula Although the 
anorectal condition is dependent more or less 
upon the outcome of the pulmonary con 
ditlon rectal hygiene can do much to prevent 
this condition and proper therapy based on 
the co-operation of the proctolo^t and the 
internist can do a great deal to remove it and 
prevent recurrences. 


BUUMARY AND CONCLUSIONS 
As a result of a review of the bterature and 
a bactenological and histological study of 



6m 


SURGERY GYNECOLOGY AND OBSTETRICS 


tiacue from licUorecUl ibsccMCs tnd aoo* 
recUl fistula in ft eerie* <rf t$s Cftses in wHch 
io6 pelicEU *TCre free from ^decce* of pul 
monary txibercuIosU, i8 lud on Insctt^'c 
arrest^ fibroid phthleie and 31 had an active 
poimmiftry ttibefcabsis, the foUowiog «um- 
martied conduaioQi are presented. 

Taberde badUl are fenmd by bacUikh 
lorical methods (gmnea pig inoculation and 
cmtnre teats) in pabents mth ischiorectal 
abscefflcs or anorectal fistulzc only if pul 
mooary tubcrcolosti is present tubaclc 
bacilli were found m 77 per cent of our pA 
tiCOtR with active and in 55 per cent mlh 
mactive (arrested or fibred) pulmonary 
tubcfculoaia but they were not isolated In tite 
1 06 cases in which the patients were tree frexm 
evidences of pulmooftry tuberaUctift These 
fiodingt suggest a close etiologica! relatioasiiip 
betTreen tuberculous ischiorectaj abscess or 
anorectal hstuls and pulmonary tuberculoids 
Histoiogfe^ method* were found onrehable 
for detenaming the tubercukrus nature of 
azwrectal cooditlona except possfblv io the 
presence of marked m\’Qlvement with typical 
tuherde fonnation and the presence of add 
fast baaiH which was not a common finding in 
thi* BCTua. The prescoce of guint cells or 
granubmatous timie with monocnes and 
epithdbtd ceiis proved not definitely patbo- 
gnoroonk of tubcrculosu in the anorectal 
rcgioa Acid fast bacHh are not oammonly 
found m sections or smears from toberculcai* 
ischiorectal abscesses or anorectal fistuhs vHtb 
the aid of the microscope even though they 


are readily found by reliable colture method* 
or gomca pig ioocalstioiL 

ADlbcs U most (rttcfal to I>c. H . } Cofper, ntd to 
Dn. Xlftorice L. Coa» ud Kso U^ri ht tbeir cd- 

cpCTlfaa is ciBii{ 4 etlD( dw b^rtOTifaffaJ 
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EXCRETION OF BILE PIGMENTS IN EXPERIMENTAL OBSTRUCTHT; 

JAUNDICE' 

UDALL J SALMON BSc. M-D^ CmcAOO 


T he question as to whether bDe pig 
ments are excreted into the intestinal 
tract m obstructive jaundice has re 
cci\xd but little attention from in\ estlgators 
Only two references to the subject were found 
in the hterature ^\^lbu^ and Addis while In 
\'C3tjgating the origin of urobilin, detected 
traces of substance in the stools of dogs 
with common duct occlusion as well as in onl 
rnnU with complete blliar} fistula These 
workers concluded that urobilin was excreted 
into the gostro-mtestinal tract os such from the 
blood stream Wallace and Diamond, in the 
course of their liver function studies, foimd 
small quantities of nrobOinogen in the stools 
of dogs with common duct occlusion and con 
clud^ that the urobilinogen originated from 
bflirubui eliminated into the gastro-intestinal 
tract from bflirubm saturated plasma. 

Our attention was drawn to the subject by 
the finding of bile pigments In the aspirated 
stomach contents of a patient with long stand 
mg obstructive jaundice This was Inter 
preted as Indicating that the obstruction was 
not complete and that some communication 
had been established between the biliaiy sys- 
tem and the bowel The question, hovrcv'cr, 
was raised whether the obs^ction might not, 
nevertheless, be complete and the bile stain 
mg of the stomach contents be explained on 
the basis of elimination into the bowel of bDe 
pigments with the gastro-mtestinal secretions. 

Both WHbur and Addis and Wallace and 
Diamond amved at their conclusions concern- 
ing the excretion of bile pigments into the in 
tcstinal tract from a study of the stools alone 
Apiiarcntly neither of these groups of mvesti 
gators looked higher up In the Intestinal tract 
for b3e pigments It seems logical to suppose 
that If in obstructive jaundice, hflirabm is 
eliminated into the intestinal tract, it should 
be possible by ^r^mining specimens of stom 
ach and small bowd contents to detect this 
pigment before it has been transformed mto 
urobilmogen and urobilin. The following ex 


pcnmcntol stud> was undertaken with this in 
view, name!) to produce obstructive jaundice 
in animals and then (i) to studv the bile pig 
ment content at various levels m the ^tro- 
intestinal tract and (2) to stud> the relation 
ship of the elimination of these pigments (a) 
In the bowel and (b) in the unne, to the Icvxl 
of blood bihrubin concentration 

EXPEJmiENTAL P20CEDUEE 

Dogs were used for all experiments The 
animals were kept in metabolism cages and fed 
on a mixed diet. Operations were performed 
with aseptic technique, under ether anics- 
thesuu After a prclinunaiy penod of i or 3 
dap during whidi the blood, unne and stools 
were examined for bile pigments, the common 
duct was ligated and resected about 1 inch 
from the duodenum in 16 animgU in 6 others 
a cholecj’Steclomy was performed in addition 
to the common duct ligation The stools were 
thereafter examined each daj for bilirubin, 
urobilinogen, and hjdrobilirubin Blood bHi 
nibin and urine bilirubin determinations were 
made dail> 

During the earlier part of this work, 4 of the 
animals were explored after thej had de 
vcloped a pronounced generalieed icterus 
The biharj' ducts were inspected to venf) the 
absence of any commumcabons with the 
bowcL Specimens of the contents of the 
bowel were removed through wmnTI masions 
In the Btomach, small bov^, and proximal 
colon and examined for bflirubm and uro- 
bilinogen This practice was, however, dis- 
continued because 3 of the animnU expired 
during the operation and i several hours 
afterward Smee the operation occasioned 
little surgical trauma and very little loss of 
blood, we attributed the cause of death to the 
anaiathetic- Ether bad been used for 2 am 
mals and nembutal, m Tninimnl doses for sur 
gical anesthesia (35 milligrams per kilogram 
body weight, given mtravenously), proved 
equally fatal In the 3 others The remainmg 


Troa tb« Q«ll Oromp, U l d M ri R«m Ho^ftal axl iIm DnartsMBt el CWidfby Ntkcm Trvtrifrrt. AVW br • «i*»t 
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wnimnU were aplorcd only after death when 
apeomem Trcre taken from the ttomach 
wnaB bowel and cc^il At necropsy each 
anunal wa* examined to \Tnf) the comptete- 
nen of the occlusion of the common doct and 
to ascertain the absence of anomaloiis com 
munkatKras between the bilian channels and 
the bowel The method of ootaining epea 
mens from the bowel was as foUowi The 
bcFwel was inased and gross particles of food 
if present, were discarded The material In 
the bowel was removed with a dull porcelain 
qxKin care bang taken not to scrape the 
mucosa In some animals the bowel con- 
tained so little material thn± rather than mk 
scraping the mucosa, a segment of the bowd 
was rolled longitudmallv and the contents 
gentl^ expressed 

The chemical methods emploj'ed were 

I Fawa fi) Schmidts test for hydro- 
bOirubuL (3) Huppert s test for bOimbln 
(3) Urobihoogcn was determined accoidmg 
to the method described bv Wallace and 
Diamond 

II Gastro-intesunal contents fa addition 
to those enumerated abo\‘e the foQowug test 
for bilirubin was also used 

To abOTt 10 grams of the fresh material to 
be examined 35 cubic centimeters of 0.1 
per cent potascum hvxlroxule Is added and the 
mixture \Tgoronslv shaken for 6 e\*eral minutes, 
and centrifuged. To 2 cubic centimeters of 
the supernatant fluid, 3 cubic centimetea of 
the hydrochkinc aad-sodmm nitrate* rea 
gent described below is added In the presence 
of bilimbin the solution will turn green This 
teat Is an adaptation of the auantitali\T unoe 
biUrubin method described oy Sebatinl W e 
found this test much more sensitive than any 
of the other qualitative tests. Unlike the 
vandenBergh this teat Is roeafic for bflliubm 
since the development of the green color de- 
pends upon the oxidation of biliruben to 
billverdin. 

IIL Blood Blood bilinihin was detenmned 
b> the quantitatn'e van den Bci^ method. 
The standards deaerfbed by van den Bergh 
ore not of exactly the same shades as those 

’fckirtj S j ^ nSlal c tcU, u ca Wettr M 

•My •• ■ Sttmoen «ft» «TTi»l 


produced in the sennn Nlcholi and Jackson 
have described standards with more compar 
able colors. Comparison Is made grossly 
against a senes of standards in a comparator 
bte W c ha^•c found this method aoeqjuate 
for the dctenninatioa of variations of blood 
biUnibin concentration that exceed i mllll- 
gnun per 100 cubic centiroeterv For the 
determination of changes of lest t>inn i mtlli 
gram we have employ-ed the mlcn>-colon- 
metcr with the same standards of Kkfaols 
and Jackson. 

Esptrivieniai rtstdls Excretion of bile pig 
menu Into the gastio-lntestlnal tract. 

FflvtJ Testa for biUrubln were slwaya 
negati\e In the stools of all wnlmaU. TesU for 
AydraiHinifrjn became totally negative in all 
cases after the second to the fourth day after 
operation, end mnafned so until death. Fre- 
quently DO truce of hydrubtlirubln could be 
detected dunng the preliminary period In 
normal dogs. W e gained the impression that 
Schmidt a test for bydrobllirubm b of very 
UtUe use in the detectson of bfle pigmenU m 
the stool though It b w>de 3 y used by cinnrfafts 
for this purpose. 

The itocis were always pcsrtlvc for «ra- 
bUtnogm b the prthmbary period but b meet 
expemaents this substance began to disappear 
about 3 to 6 days after oedurion of the com* 
mon duct. After the seventh post-operative 
day the stoob rrmamed constantly negatiN'C 
for urobJhnogtn until death m 16 of the is 
■nlmnN. Trace* of urobflinogen were found 
constantly in the farce* of 3 (No*. 13 19- and 
31) of the 6 remaining In the 3 otheri (\o*. 

7 10 and 33) tcrobflinogeii disappeared from 
the fffcts for periods of 36 33 and 34 day*, 
respectively The urobDiuogen thereafter 
reappeared b these cases b the stools and per 
aisted until death. The blood bHirubm b 
these at the time when urobilinogen began to 
appear m the Btooli was 54, 30 andsSm^ 
grams per 100 cubic centuneters, respeclivw 

Of the group that wa* constantly posldve 
for urobilinogen, at autopsy one (No. 19) 
had a gastric ulcer another (So 13) had dh 
fuse ccchymotic areas b the mucoa « 
large bow^ and the third (So it) eiWUl« 
nothbg unusual apart froan the marked gffl 
endixed kterus and markedly engorged bOe 



SALMON EXCRETION OF DILF PIGMENTS IN OBSTRUCTIVE JAUNDICF 533 


TABLE I— EXCRCTION OF BILE PIGUENTS INTO THE 0 VSTRO-INTESTINAI TRACT IN 
EXPERJIIENTAL OnSTRUCTIVE JAUNDICF 
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passages The constant presence of urobiU 
nogen in the stools of Nos 19 and 13 ia prob- 
ably attnbutable to bjemorrhage into the 
bowel With haemorrhage bflirubm is intro- 
duced into the bowel which would account for 
the urobflinogen in the stools No 21 remains 
a puzzle The possibiUty of bde entering the 
mtestmol tract through some aberrant bile 
duct as wdl aa the existence of some lesions in 
the gastro-mtestmal tract which might ac 


count for hicmorrhage mto the bowel were 
excluded at autopsy 

OASTBO-INTESTINAL SECRETIONB 
The specimens removed from the group of 
4 Jaundiced animals that were explored under 
ether and nembutal anicstheaia were all nega 
tive for bilirubm and urobflmogen The 
results of the remaining 18 that were ex 
amined after death are summatixed in Table I 
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Traces of btimibin were found in the itom- 
nch of only i animal (dog 7) In the small 
botrd of 7 ammala, and In the colon of none. 
Of the 7 that had traces of bilirubin m the 
amall bowd the stools o! 6 were pcmtit’e for 
urobilinogen before death Urotdinogen was 
found In the colon of oil oases in the omnU 
bowd of which biHrutnn had been found 
No urobilinogen was ew detected in the 
stomach and only once m «n«ll bowel 
(No 7} Dog 7 presented two unusual fea- 
tures- presence of bUirubin in the atomach 
and of urobilinogen m the small bowd nxU 
animal presented other interesting features 
that mint reconhng The animal lived for 71 
dan with a complete obstruction of the 00m 
mon duct At a«npt\ the pentonenl cavity 
contained iiocubic centimeters of dear amb« 
colored asatic fluid Tbis fluid contaJrted 40 
railhgmnis of bihrubin per 100 cubic centi 
meters but no urobihoogen The gall bladder 
was distended to about hve times its oonaal 
size The liver was curhotic 

DEDUCTI05S mOil EXPEJUUUTta 
On studying the ccperlmental results sum 
toarued m Table I certain facta are noted 
I If an ammai survives long enough after 
B common duct oedusioa bile pigroetits will 
appear m the gastro-inteatmaf tract. BUe 
pigments were found In the Intestmal con 
tents of ail animals that bved more than jo 
dajn aito the cxpentnental obatructioo ai^ 
none was found in the Intestines of ammab 
who survi\-ed for a shorter period 
3 Urobilinogen can be delected m the 
stools of animals with complete obstruction 
of the biliary ducts If the obstruction fs of 
long duratioa- After death bthrubm was 
found in the sman bowd of all these animals 
the stools of which had been positn’e for 
urobilinogen In i animal (No as) with 
stools negative for trroWhnogw traces of 
bHinibin were found In the am^ bowel and of 
arobQinogcn In the colon Since It Is a well 
establish^ fact that urobOinogen Is absorbed 
from the intcatines, the tbaence of urobfil- 
nogca from the ftcces In this case la probably 
accounted for In this manner 

3 The Wood bflimbin concentratioti mutt 
attain a certain ievTl before bde pfgmeat* wfil 


be excreted into the bowd. The blood HB- 
rutdn concentration exceeded aa miHlgtams 
per 100 cubic centimeters In aU anlnuili that 
had bile pigments In thdr Intcsdnea. It 
Bccms however that the blood bilirubin con 
ccQtratkm is not by Itself the determining 
factor in tbc elimination of btKrubln mto the 
bowel since In one animal (No 3o)theblocKl 
bilirubin rose to 38 mnDgrarm before death 
end no biUrubsn or uiobOinogen was femod io 
ftt gastro-inlcstmal tract -wbcfeas, three 
other animals were dirmnating bOe pigments 
Into the mtestinal tract at lower blcwd bflf 
rebin ievds (No 13 at ad rmSigrann No ai 
at a6 mflUgrama No aa at 34 roSUgrama) 
The degree of saturation of the tisaoes with 
bCe pigmeoU ts probably the decidiog factor 
in the elimmation of th^ frfgracnta into the 
Infeatinal trecL 

4 Certab pl^Tieota are found only la cer 
taaa pontons of tlie bowd which are »a* 
toaioBy and phyatobgically dutmet from 
each other With but one exception in the 
t»bre aeries, bnirubm was found only in the 
small bowel and urobOirvoseP ^Qi> ^ ^ 
colon. 

The absence of lalmibln from the cokm and 
urobilmocen from the small bowd is in agree- 
meot with the commonly accepted theorj of 
arobfliQogen formation. The billiubln In the 
bowel is Wlcved to be reduced by faacttnal 
action to urobihnogeii. While this process 
may lake pUoe to some extent in the tower 
port of the smell bowel m only i case (No 7) 
was urobillDOgen detected ber^ 


UMKE saiRUBlK EXCtmOK 
The second part of this ccperlmental work 
concerns itself with a quantitative study of 
the r^tlooshJp of btood bCmibin (xmetfr 
tratioa to biliniWn eicretkin in the unne 
Since Maxm and his co-wnrfccrs (i) have 
shown that the bilirubin content of aitetm 
blood IS the same throughout the body wHle 
the UUrublQ content of the blood of the acets- 
»bie \'eins varies all blood spedmeas were 
obtanwi from the femoral aiteiy except where 
otherwise kuheated , . « 

ifetM The coforfmetric method of Saha 
tud was used to detenninfi the bOuruHo ^ 
centiation m the urine The method comfxts 
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TABLE II —BLOOD BILIRUBIN CONCENTRATION 
AND URINE DILIRUDIN EXCRETION FOL 
LOWING COiQlON DUCT UGATION * 


Dat 

P»T1 

•hir 

efvfUVai 

nknd 
bdnUa 
«*• pe 

Urim 

’If'' 

UrlM 
UbruUa 
nn. pw 
le^rjoa. 

Urtae 

Ulkabto 

*4 hr 

II t6 

P 

I ITt 

rrtlteJ- 


TO 



-it 


1 

»» 

Trace 

Tiacv 

0 

t 

I 3 

l»o 

3 


TO 

t 

t 

too 

4 


It I 

4 

*-3 

83 

3-3 

■4 

■ 1 « 

3 

S 

130 

6 

9 

I 

« 

1 

JO 

t 

to 

Mi 

T 

tJO 

lAe 

L] 

t 4 

s 

I 

40 

3 >o 

9 

•9 

tl 

« 

4 

3 < 

I 

Jl 

I til 

l« 

4-1 

iJO 

10 

3 > 

-it 

I 

4 S 

346 

10.3 

38 




U 


40 

» *91 


S 


3 1 

48 


14 

3 


C 3 

34 

f 

3 

3 

3*0 

16 

3 * 

>-1 

6 


1 

« 

39 

y * 

7 

7 

3 8 

>0 

84 

y s 

t 

3 

t6o 

16 

81 

y 6 


Xi 

iSO 

7 

*4 

r 

*0 

85 

TOO 

U 

90 

y 8 

n 

9 

483 


■0 

y 9 


10 

J 44 

«6 


i»-i 

•J 

3 

760 

3 ITS 

f-ii 

M 

15 

MOO 


M 

>- ft 






7 -S 3 kiktpvn. f 3 No«o<l 

IWililht c 3 fcik*r*m». ••WL 7 kOo 


rw^thwU, Opvtdeau 
Wection. JUe«Bd t 
tfUto. 


in the oxidation of bilirubin by a hydro- 
chlonc aad sodium nitnte murture to bUi 
verdin with the formation of a green color 
This color is then compared m a colorimeter 
with an artificial standard (a mixture of 
chrome alum and potassium dIchromate) 
representing a concentration of bllirubm of 
1 10 000 Although the author fails to men 
don it, the colorimetric standard can only be 
used with daylight smee artificial light brings 
out a reddish phosphorescence m the stand 
ard Specimens of urme should be examined 



whfle fresh, since a certain amount of bill 
rubin disappears from the unne on standing at 
room temperature Specimens can howe\*er 
be kept in the refrigerator for 12 hours tsTth 
out the Joss of apprcaablc amounts of bill 
rubin Unnes which haNTi undergone am 
moniacai decomposition jneld colors which 
cannot be compared with the standard Par 
ticular care should be taken to keep the urme 
dear of fjrces Partidcs of ficccs soaking in 
the unne will mterfere with the de\elopmcnt 
of the characteristic green color 

In the experiments the speamens were col 
lected immediately or shortly after widing 
and filtered The bflirubm determination on 
the specimen was then performed Immcdi 
ately If the a n i m a l voided in the evening a 
few drops of toluene were added and the 
specimen placed m the refngerator and cx 
amlned m the morning At the end of each 
24 hour penod the animals were cathetenxed 
The color of the unne after the addition of 
the reagent at times did not exactly match the 
shade of the standard This was more notice- 
able in unnes of low bilirubin concentration 
(3 to 5 milligrams per 100 cubic centunetera) 
Unnes containing concentrations of bilinibm 
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TABLE HL — BLOOD BtUBUBIN CONCUfTlATlOH 
AKD UHECE BUJBDHIN EXCBETIOV FOL 
IXmli'O COMIIOS DUCT UUATIOV AKD 
CSOLEC\'STECTOir\ * 



abovT 10 miBigrajn^ p«r too cubic cccumeters 
\'ielded ibades comparable to if not 
idenbcsl with, the ttandanL \\'hile the 
method wiH not enable one to mea^ore qnaiH 
tJtaU\-d> the traces that occur m the onne 
below concentrations of 3 or 4 mHUgrams 
bflinibin per 100 cubic cenlimetcn of urine, 
it IS adec^te for the quantitath'c measure 
ment of the \’ariaboas m HlUmhln concent™ 
tions that occur in the tmne foDowing com 
mon duct occIoboil 


Experimtnicl rtsttUs The results of a 
tj^plcil experiment foOowing common duct 
CMxluaton are gi^rn In Tabic II (Fig i) The 
gradoal rise in blood haTIm liin b paralleled by 
correspondmg increases in the bmrubm acre 
tjon Table HI shows the more rapid nse of 
bOinibm In both blood and unne which occnis 
when a chotecjitectomy is performed in adi 
tioQ to occludoD of the common duct. If the 
gall bladder is allowed to remain it Kems to 
act as a reservoir for bile leading to a slow 
gradual rise in the blood biUnjhin. In a of the 
6 ■rnmalt npoQ whlch cholccjatectomles were 
performed, there occurred a rapid rise in blood 
bOirubln (Table HI) followed by a faHiog of 
the Wood values for several days, and in turn 


TABLE r\ — w nTB TTBnrwvT* AKD BmXITBI 
KUaiA DUUXO FIRST SEVEN HOURS OF 
COUPLTTE COiOfON DUCT OBS fRUC T lON * 
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by a steady rise until death. Urine blUnibin 
N-alues paralleled the blood bffirubin fluctua 
Uons- The maximum value for blood biE 
rubuJ observed was $4 mifligrams In dog 7 and 
occurred 7a daja after common duct oceftaioQ 
The corresponding unne biHnibin concentra 
tjon In the animal wai sao mflhgrams 
per 100 cubic centimeters. This Is a ratio of 
bilirubin to urine bilirubin concentiatto 
of I-*. The highest ratio (i 8) occurred In 
dog 6 Blood bflirubin was 5 mllljgramj ^ 
the corresponding unne biUrubm 40 miDi' 
grams per 100 cubic centlmctcis. The 
of blood and urine bilirubin concentra tioD did 
not always run paraHeL The rate bjwevw 
o( bffirubin excreuon always paralleled cJosely 
the \'aiiatloni in the hlood hilinibin couctn* 
tratloa (Fig i) 1. « 

In Table IV are given the resulU of ^ a 
periment In which arterial and ven^ 
and urine spedmem were coDecled at ball 
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hourly intemils In order to ensure the 
simultaneous collection of arterial and \*cnou 5 
specimens the femoral artery and \Tin ^“cre 
exposed Mann and his co-r\-orLcrs (i, 2) us- 
ing a spectrophotometne method for the 
determination of bilirubin reported higher 
blood bilirubin concentration in the femoral 
vein than in the blood drawn aimultnncouslj 
from the femoral arterj We were nevTr able 
to demonstrate differences of greater mngnl 
tude than o 5 milligram between arterial and 
\eDOus samples and these, not constantl} It 
IS significant howc\Tr, that when differences 
were detected, the \enous blood ^'aiues were 
always higher than the artenal 

In 3 animals several day's before death a 
drop in the blood bilirubm \’alue3 and a cor 
responding fall in the bOirubln excretion 
occurred which continued until death (Table 
V) Postmortem examination of these animals 
revealed nothing to explain the terminal drop 
in blood and unne bilirubin The common 
duct occlusion was complete in each case and 
no anomalous communications between the 
bile pasages and the bowel were found 

CONCLCrSIOVS 

1 In complete obstructive jaundice of long 
duration m dogs, bile pigments are eliminated 
into the gastro-mtestinal tract and can be 
detected as bHinibm in the small bowel and 
urobilinogen in the large bowel Urobninogen 
can be found in the stools of the same anim als 
although Schmidt s hjdrobiUrubin test which 
IS widely used clmically for the detection of 
bfle pigments m fa:ces was constantly negative. 

2 The elimination of bile pigments mto the 
bowel seems to be determined by a combina 
bon of factors (A) The blood bilirubin con 
centration (33 mPIlgnuns per loo cubic cent! 
meters of blood was the lowest blood bOirubm 
level at which bile pigments were found m the 
intestinal tract) (B) The durabon of the 
complete bfliary obstruction (Bfle pigments 
were never detected m the mtestmal tract of 
animnN who hved for less than 30 days after 
the common duct occlusion ) 


TABLE ^ — TERinNAL FALL IN BLOOD DILI 
RUBIN CONCENTRATION AND URINF BILI 
RUBIN EXCREHON FOLLOWING COMUON 
DUCT LIGATION * 



r«ailc, 6rt 4, «Tsbl 9 kUofniBs. 

I 1-^ wVt Cwaaoc dm IkaUd imI rtvned. 

iCinm. Niotwi CecM^ til ci jui»jb dao. uivm 

law Uli docu. 0 ««n£tM) Icuru C*B ktadJer <fisttailed to tboqt 
twn to DercuJ 


3 There is a dose parallelism between the 
blood bilirubin concentrabon and the rate of 
bilirubm excretion by the kidney’s following 
experimental obstructiw jaundice 

Tlie luUwr wiibei to expreu hli Uamlu to Dr Ralph B 
Bcttmui whoae Intmit made thit wort poofble and to 
Dr David J Cohn for many bdpful rjggeitkmi with the 
fhetniral methoda. 
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I N former commumcatiOM the tuthor has 
drairn attention to the atudy of the 
normal and pathological phjniologj and 
pharmacology of the kkinc) peUns bj menm 
of prelosCDpv and of pjxlometry m both the 
bnman bang and in the experimental animal 
In the present communication some resuIU of 
the pjtiometncal studj of the kldne) pclrU m 
the hmnan bong are mbmltted, Th* *a^ of 
the mquirv u, of coune limited by the mate 
nai and facilitict ai’ailable In all cases the 
observations recorded b> pjTloscopj pivtog 
raptn and pveJomeOy were in 

assocttUoo with the dlnical findings, Obxd- 
ousfy fn the human being the stndy of the 
action of drugs was bmited b> the phanna 
cological requirements of the case and the 
therapeutic lodl capons AS soggested animal 

experiments (3) 

With the conscious asaistance of the patient 
the effects of various prooedurei could be 
investigated such as sitting up lying down 
lying on the affected side lying on the oppo- 
site side cougfdng deep resplradons, Val 
sal%-a s experiment (forcible expiratory effort 
with dosed glottis at the end of inspiration) 
and alteratjoni of posture W altering the 
inclination of the table on whicb the patient 
la\ 

StETnOD 

A ureteric catheter as large as possible up 
to 7 or 8 Chamire was passed into the pelvis 
of the tidney The position of the eye of the 
catheter was v'erificd by cxamlnatiw under 
the fluorescent screen and the fiHing of the 
kidney pelvis with abrodil or urosdectan B 
solution was carried out under direct vision 
throng the screen The kidney pdvis bdng 
filled Its conlracticms were obsm’cd and the 
paasage of the globule down the ureter 
sion^de the Inlying catheter observed CThu 
was obviously not a normal state of afiaiia but 
the finifingi could be verified by subsequent 
pyeloscopy after removal of the catheter ) 


Fr^ tw Cmokvkal od SMMagksl D nurt—rfi 


It is tecogniled that the presence of an ab- 
normal fluid In the kldnQ:' pelvis Is not a 
normal state of affairs and that the iniection 
of this fluid into the pelvis throu^di the Inlnog 
urttenc catheter also Introduces an unknown 
factor but, until pyeloscopy b possible with 
the dye m the pelvis excreted there by the 
kWney after oral administration or parenteral 
injecwn such as b done In mtrm venous pyelog 
rap^ the method must stand 
The tidnev pelvis was then emptied of 
abTD(£] a nd washed out with normal saline and 
then connected up as fllastjated In a previous 
paper (5 Fig t) 

Drags iDNTslJgated were Injected subcutane 
ouslyorlntrainusailariy It b recognixed that 
the intravenous route irould be e^aenmentally 
morcde&rable thb boot always cbolcallv 
expedient. Again the drugs were used only in 
therapeutic doses and so the human being 0! 
50 kilograms w^d recetve IntratouscuUrly or 
fubcutaneously the same doae of such drugs as 
pltmtrin, esenue, strychnine atropine as the 
dogofSto 10 mograms received Intra\*enous- 
ly and in the case of histamine and morphine 
a grrmlW do« Thb mav account for some of 
the differ e u c es noted 

UaULTS OHTADiED 

In all tracings upward mo%Tmeot indKates 
cootractoon and downward movcmtnl relaxa 
tBML Time 90 mm -I mimite The ne^aJ 
traani The apparently Dormal tracrog (Fig 
i) «ho»i 11 Kric ot ntuU ir.i'M. mcrany J 
3 or 4 in number superimposed on wgcr 
waves— generally on the asceudmg hmb of the 
wave, but somctirocs on the dcscejiding 1^0 
I take these waves to Inificate ccm^c 
tionsof the calyces while the large 
cates contraction of the pelvis lls^ O'® 

tiideO The rhythm b re^r and the bright 

of the contractions more or less consta^ 
r EffecU oi postvre in tke normal (a) hit 
ting up causes a marked and rapid ri« fa 

. e- tc-mh 
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pressure up to a tDanmum uhen the tracing 
maintains a plateau It sometimes howex-er, 
graduallj falls after reaching maximum lc\cl 
In the latter case I take it that the unne under 
pressure in the pchis is escaping alongside the 
catheter and so the pressure falls (Rg a) 
b On Ijnng down after a momentary slight 
nsc in pressure due perhaps to muscular 
effort the pressure falls rapldlj to normal 
(Fig a) The same effects were produced b> 
raising the head of the table end then rcstonng 
the patient to the horixontal without an\ 
apparent conscious effort on the part of the 
patient 

3 Increased intra-abdominal pressure in 
duced b> muscular rao\’cment coughing 
laughing Val5al\’a’s expenment all produce a 
nse In pressure in the udnc) pclm which is 
what one would expect (Fig 3) If the patient 
is made to at up first and then told to strain 
cough or Valsal\’a there is a further nse 
superimposed on the first nse and this second 
IS often as great as that induced b> the same 
procedure with the patient l>nng down With 
a small inl>nng catheter, if these procedures 
art repeated several times m quick succession 
the response becomes less. I tlunk this is due 
to the emptying of the pchds down the ureter 
alongside the catheter 
3 Effect of drugs in the normal Histamine 
m the doses gi\'en (gram 1/23 to grain 1/44) 
mjected intramuscular!) induces contraction 
of the kidney pel\is (Fig 4) 

Atropine apparent!) causes contraction in 
the e.xpenmental animal (dog) (3) although in 
the human being relaxation is gcnerall) seen 
but sometimes a contraction is obtained (Fig 




All tmdn/;* we comparable the time rtlatlooi bdnj the 
tame and arc all draim to thesaroe Kale (t to i) from the 
orWnal tracing*. 

1 Tj 5 r Normal tiaclnjc / Mn.n Notccah'drolcootrae 
tlmu OQ opitroke 1 c during lyitnie oi the pdvfc **%■« 
triclc. // Mn. D Note ^j-dnal ctmtractkms oo the 
dowiWtrokc 1 e during dhulole of the peUic rentiiclt 
The differcDcr In rate of ^-catricular contracUnn tna> hare 
a bearing on this. 

5) AppartntI) this effect is due to cutting out 
of \ngal action (3) 

Pituitnn gcnerall) produces a nsc with 
‘flattening’ of the ^'a\c and obliteration of 
the rh)thmic contractions. 

Esertne causes contraction although this is 
general!) better seen p\-clo5copicail) than 
graphically It was also noticed that after 
esenne a much greater contraction nas ob- 
tained when the patient sat up than was ob- 
tained before esenne was injected (Hg 6) 

In pathological cases (a) In mild dcgreis of 
h)'droncphrosis (capoat) of pchis 15 to 20 
cubic ctntimetcrs) the traang obtained 
showed vary shallow warn 

I Effects of sitting up The nsc induced b) 
sitting up was \-ery much leas than m the 
normal WTicn bowc\-cr this procedure was 
repeated several times, a higher and higher 
response nas obtained tntk relief of pain and 
the contractions of the caljTc were better and 
larger Thlsconfirmswbatonc finds on pj-elos 
cop) This t)T>e of pchas will be seen to 
contract well when nearly emptied and with 



LtKj do nm 



It 

, ^ fltam up lyW do™ (le. t«) / Itn. McL. umo p«a£at u In Fte™ 5 but nontul 

(oppodte) fide. 7/ Mji. D lame p*oent u In Figure r tndng ll 



SUHGER\ G\mCOLOGY AND OBSTETRICS 


6jo 



il; Qj liitisf Bp, ] 7 lBt dcm. niUec t»tn-«bdoad 0 tl plant* W eq^oiocnt / iln [ 

boriml t«*e Sm«U mlietci C^ydml asetniCtlcKu Mt tbowB. lln. Vy^ tSfbt d pcMf (opAdt^ 

5 cnbiC cettttn>rt*T»J 


on\y or 3 cubic centunelers abrodil solution 
niD in Wben bowrver 15 or ao cubic cend 
roeiers u> ruo m the contmctkma are poor 
and the patient du) coiodalQ of dbcomfort 
‘Apparently the effect of ttttlng up and fjrtng 
do^ teY^ral times 1 q qdck succession la 
practicallv to empty the overfilled p^vij with 
relief of paio 

3 Effedt of druit Pltuitim «PPean to In 
emse the tone m these cases without much 
increase m mtrapdvic pressure as a result of 
the drug (Fig 7) This U seen In the more 
marked response to ritUng up than was seen 
before whereas m other cases a smaller re 
spouse IS obtained owing to the pdi-ia already 
being in a state of conttacUotL 

Jo cflsei e/ dyfjundic * — Irregalar cootrac 
tions aasocUted with pain (Fig 8) t £/r«/ 
of f^jturc In wme cases after the rise Induced 
by sitting up the contractions become regular 
and pain is relieved (Fig 8) 

3 EcffcU oj dnift Ktuitnn lu these cases 
often d-m not produce so much, a rise In intra 
pelvic pressure as a steadying of the peMc 
contractions with production of regular wavea 
(Fig 8) In all cases of Irregular contractions 


with pain wberrver the ineguiaritics were 
correiicd by posture or drugs the pain was 
^ehc^'ed- with tic return of the arrhythmia, 
the patient complained of pain once more, 

iisum 

The results so far obtained encourage one In 
the hope that the graphic method may mve us 
informatiou which can be studied at Jdiure 
and collated with pyeJographlc, pyeiosetipfe 
and chnkaJ finding Tie effects of posture 
are at first rather startUnc and wfll eapUin the 
bettefidal reaulti obtained by posture In some 
of pveitia and In some case* of Hdncy 
pain. Tie apparent benefit derived from maa- 
aege of the Udney region In some cases can 
atfo be understood wben U b borne In mind 
that this massage may Induce a nw in the 
iotrapeivlc pressore which would facflitate 
emptying of the pelvis and aaist in OTtrcoii>- 
ing alight spasm In ureter or pdvmrttcrat 
^onctioo. 

In regard to the action of drugs, ** a rule 
the results obtained in the experimcnlai 
animal (a) were coofirmed but In aomt cases 
one obt^ned an apparent rever se d action, but 



n*. 4. \rtioo hlWBffllM ln>nn^d llf»B,C«np»rtnrn«t tneiB*/ 



JO\A P\ELOMETR\ 


631 


whether th)s was due to the well Lnown phc 
nomenon of the re\crscd action of smaller 
dose or to the inherent difference in reaction 
of the human being and the dog to these par 
ticular drugs has not so far been full} inx'cstl 
gated but such cxpcnmcntal ob5cr\*ations as 
were made suggested the former 

This was particular!} the case with atropine 
and with histamine \tropinc In the do^ 
gi^’en ga^c an apparent contraction of the 
pclm in some cases but this contraction ma} 
ha\T been sccondar} and due to cutting out of 
\TigaI action In other cases relaxation of the 
pci\is with overfilling and consequent pain 
was obtained 

\Mlh regard to histamine a ver} definite 
nsc in pressure was obtained in most coses 
with the doses given 

In neurotic women and women who were 
the subjects of spasm In the ureter or dysfunc 
tion of some kind as observed b} p}*closcop}, 
it was seen that the normal contra^ons of the 
pelvns and cal}ccs were much shallower than 
nonrial and sometimes hardl} apparent In 
these cases pituitnn esenne and strychnine 
often failed to produce an} further contrac 
tion so that the pelvis was apparent!} in a 
condition of hypertonic contraction In these 
cases quinine grains, 5 given 3 times a da} 
gcnerall} cau^ relaxation (3) and relief of 
pain TTic pyclo-ureterogrom of such a patient 
IS illustrate (Rg 9) After a course of 
quinine she is now apparently quite well and 
free from paim 

In other cases (Rg 8) also the tracing 
showed an irregular senes of waves accom 
panied by pain and when the wavTS became 
regular the pain disappeared 

In studying these trnangs one wonders 
whether the information obtained by the 
graphic method in other fields of investigation 


1 

tinirmirfm-rm’-n I. imrTnrnimrtTIlffl 

ri< 5 Actloo of itrofiJne 

can assist us The differences in amplitude of 
the wnvxs obtained with the same sue catheter 
and equal conditions in the recording apnara 
tus in different patients suggest the possibilit} 
of these waves being some index of calvanal 
or pcKnc output 

As S W Patterson and h II Starling (5) 
point out in regard to the heart the output is 
equal to and determined b} the inflow and as 
long as artcnal resistance is not raised the 
car^ac output ma} reach enormous proper 
lions If howexTr the resistance to output 
IS raised the venous pressure nscs and the 
output ma} be appredabl} affected If the 
same set of conditions hold in regard to the 
Ljdne} pelvis as In tie heart, then wc mav 
establish the parallel m this wise The out 
flow through the ureter corresponds to the 
outflow through the great ortenes the bod} of 
the pelvis corresponds to the vcnlnde the 
calyces to the auncles and the urine flowing in 
to the cal} CCS from the collecting lubes cor 
responds to the v*enous inflow via the great 
veins Now If the parallel still holds then the 
output Is equal to and is determined b} the 
inflow and as long as there is no resistance to 
output the pelvis can cope (vnthin wide limits) 
with whatever amounts of unne are poured in 
If howevTr the resistance to the output is 
raised then the pressure in the ‘ventndc 
and cal} CCS must nsc till it reaches the sccrc 
tion pressure of the unne when the flow must 
cease Wc thus see what far reaching effects 
may be produced on the kidney locally and 



Lay ^omt 


Fig 6 Action of CTcrine Effect* of dlUm up »nd lying down before ind after in 
Jecti^ / Before e*erine. II After eterinc. 
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tlic tystem gencnlly by condltkraa of »pasm or 
ohj-rioU obstruction or kinking m the ureter 
Recognizing how frequently one »ec* spasm of 
the ureter with or irithout antiperutalsis In 
the neurotic (e^wcully when some condition 
in the unne *uch ai cr^’iUli of phosphate, 
oxalates or uric acid act aa exatingcau*es of 
orctenc ipasm) one wonden how often the 
vague backaches and headaches in these people 
may really be attributable to some actuial dis- 
organization of kidney function on the lines 
outlined above, 

U e do know that In man> of these patients 
the outflow of unne from the ureter to the 
bladder is not regularly and evenly distributed 
over a unit of time The complete interpre- 
tation of the tracings obtained must how- 


ever be deferred until a larger icnes has 
been obtained 

There ii another point suggested b> these 
tradngi which is borne out b\ pj-doscopj In 
observing a pehis comfortably filled with a 
water} solution of abrodil lo or even » con 
tractions of the pdvls are often rwuued to 
empt} the pelMs, This suggests that the 

does not completd} empty at each systole but 

retauia a maintenance filbng of urine ana 
as thla is added to bj the s}itolc of the ca]>ves, 
the contraction mive in the \Tntricle forces 
Uus excess ouL The hei^t of the 
therefore, mav be an indicaUon not of t^ 
«pulae prc*ure in the pelvis tat of the 
actual amount of fluid displaced from the 
pcljls at each sj-stole 
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Wc do know that m man> cases of hj‘dra- 
nephrosis the pchis ma> hold quite an 
amount of unne which runs a\va> in a stead\ 
stream ^hen the uretenc catheter Is passed 
into the peUns whereas in some eases of spasm 
of the pcKns practicallj no unne dnps from 
the catheter on passage the outflow being 
intermittent from the outset If the maintc 
nance filling \'ancs in amount according to 
\Tirjdng phj’siological conditions of circula 
tion posture rate of secretion alterations in 
tone of the pchis spasm or obstruction of the 
ureter b\ pressure from adjacent structures 
then It is eas\ to see how this \'arlation ma\ be 
reflected fn alterations in amount or rate of 
kidnej secretion ^hilc at the same time a 
\Tination in the direction of o\'er filling or 
complete cmptjnng nia\ determine some of 
those obscure kidnej pains which are so dtffi 
cult to define and duadate and which j-ct 
often reduce the patient to a condition of 
serai in\'a]idism A great deal more work is 
required on these hnes before authorilaUN'c 
statements can be made on the subject but 
the results so far obtained b) p>elometncal 
investigation of patients giw one permanent 
records which can be compared with subsc 
quent tracings and studied in connection with 
past or subsequent clinical findings This 
preliminar> investigation Is also submitted m 
the hope that it ma> stimulate others with 
better facilities than the author possesses to 
carT> out more extensivT investigations on 
similar lines 
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LARGE PUIMONARY MR CYSTS 01 INI 
\\ini Spi^\l Rfffiibncl to Patiiooenesis and Diagnosis’ 
WlLUAit E. \\SP\ar M T)^ AXD mnNC J ^X>L.M\N MD Cbktxco 


A PPRO\I^IATEL^ 150 cnscs of con 
/ \ genital lung ost havT been rccortled 
1 V- in the Amencan and Eurojxain liter 
ature but onl> a few of these were in Infants 
and in fewer still was the condition diagnosed 
and its course watched during life In most 
instances the lesion was an acadcntal finding 
at nccTVps} 

In the 2 eases that we ore about to report 
the diagnosis was made carl) and the patients 
^erc obser\ed for a considerable time before 
death. The clinical and roentgen obserNTi 
tions token together with the necrops) 6nd 
mgs suggest to us an e.Tplanatlon of the 
nature of air-containing lung cysts This tx 
planaUon is somewhat different from an) of 
the man) thcones heretofore adN’anced as the 
result of necropsy stud) alone 

Case s Ballooo c)it k.. t white male pre- 
mature infaDt hid bad a normal birth but wai kept 
in an incubator for 10 da>*i because of hia imall 
weight of j pounds 6 ooQcet. lie was breast fed and 
seemed to develop uormally until 7 weeks of age 
when bis respirations gradually became dJiTicuU and 
rapid and a slight cough appeared. Fhj-dcal exam! 
nation b> an atteoaing pedlatridan re\‘ealed a 
subnonnal temperature and chest hnehogs which 
were attribated to an atelectatic lung There was 
no cyanosis or fever The s>Tnptoms grew stetdll\ 
worse and he was admitted to the CbQdrena 
Memorial Hospital on September 3 1031 a weeks 
after the onset of symptoms At this dme, g weeks 
of age he weighed 6)4 pounds. There was dullness 
and absence of breath sounds on the nght side of 
the chest, and the point of maximum cardiac Im 
pulse was found slightly to the left of the mid 
■temum hlany r&lcs were heard In the left lung 
There were do evldcDces of congenital syphilis. Tbe 
red count was 1,300,000 the honnogioblD 55 per 
cent and the white count 15,400 with a normal 
differential count The diagrxais based on tbe phys- 
ical findings was congcmtal atelectasis of tbe 
right long In a premature Infant An X ray ex 
■mlnatlon on the following day (Fig, i) showed a 
dense shadow obliterating completely the lower half 
of tbe right lung fichL Above this lay a dome-shaped 
pocket of free air which bad as Iti lower border a 
borixont^ fluid leveL Above this air pocket lay 
nonntl air containing lung tlsne. These findings 
were interpreted as a right hydropneumothorax. 


The Infant took feedings well There were fre 
mient attacks of difTicuU breathing with cough and 
Blight o-anosls, between naroxvsms he was not 
cNinotlc but breathed rtplalj //e coacArd »p font 
tiscpN* macend daid on oae otcasion Arwthcr \ ra> 
examination (I-lg a) made 4 da}s later showed com 
nictc dlsappcorincc of the denilt\ from the right 
lung field in Its place was a large air containing 
cavilt A thoracentesis had not been done. In 
successive roentgenograms this ca\dt> gradual!) In 
creased In sixe pressing the mediastinal structures 
to the left ar>d also the right leaf of the dbphragm 
downward. There was no e\idence of a collaps^ 
lung at the right of the spine The apex of the right 
lung grew smaller and less dense as the amount of 
air increased In the cavit) below The dugnosls of 
pneumothorax was made although one attending 
pbyalcuQ (Dr E T McFnety) suggested the 
possIbOIt) of a lung cjaL 
Labors respirations with cj-anosls continued 
and when 10 weeks old a thoracentesis needle was 
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0^1 \ raj pKtm fp«cia>r« ft/tcr cyit «u 
wTt^ Imnra tod (Huln 

uuntetd to miner the preuarc. UtouC in cubic 
ceaitiiDctm 0/ *jr wu withdr»«Ti fofltracd&T rebef 
of fvmjitoou for but ■ few mifurte*. An \ ny 
(Fl{[ 3) uhen 30 aujTuta Uter cUd Dot ehow tlu 
expected dimiituUoo. but lottead «n cnlufODent of 
the air coutunisf (pact- Rerpuiteo and 

cNaaotis aratimi^ uatH d^tb occurred i aeek 
later (ace 1 1 veeU) Fe^TT *u oot preaeat at aaj 
tune Foa u p o rtem (Fl^ 4) aboved the oeitj 
to be larm and the taedlutinal tfi^^ceraest eren 
Creater than hi the ^lm« uLa during life. 

\t aeg o par tbe bgde m aoalL poetle ncur 
ufaed. bat nil developed. It meanred 45 oroU 
melm In leogth and nigbed 5^ poonda. The 
tborxx «as formed and tvmmetriciL No 


Flf 7 Ca*e I lahctioe of tncfanbniKhkl Lm ibo*- 
bi( ifistdbvtlDD to iTfloa of cjrt. 

abaorr aa litka me found except thoie aithln the 
chcaL Ulim an Indfhm was made thrtra^ tbe 
right erntaJ canBacn, the aoond of fwapiag air 
wai heard. 

A CTTt like air cmtalnJng chamber mu found 
wit^ the middle lobe of the rl^t lung. Itoccnpled 
practkallj the whole rlgbt riot of the thorax and 
dia^ced the iseduatiaal atreelerea to the left 
Tbe Irit wai oanpitaw d and puihed behin d 
titfbcajt. The bean wai normal Latmlh'thec>-ft 
wall wa» looecir bound to tbe rlgbt ceatal pleura. 
It could be (reed br blsbl ditaectiotL. although the 
iMa and d^calr waQ raptured hi a few placet during 
thb proCTsa. The eiher lobe* were free froco cyati. 
had a normal archJteclore. and were apparenthr not 




if? 



15. pMfdr* tJiLWU re pw«aotbam 

f^Jovtuf ftufnmt*- Arrov thowi coQ«p*^ leto wUdi 
kiTc retACUa frocn Ua dJafikrt^m. Tmi pobt «ht> la 
tb0 Alff«TTnri«ttcei from lao( crit 


F!f 16. E«BlAtk» or Wrniitioa of tbe tnq 
rejembii* naltipi* hm* ejtU, may te dli^ow 
apparince of opaqoe iliidcwi b thk portica 
hmy 6rid toaeralna ■ tartan pal 
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and a fine deposit 0/ while mnuUr mailer cluof? to 
ibe lower portion. At the nQam there were » lev 
dimples and pucierinpi and when the lun^ were 
iosufllated nnder water a itream of bobbles came 
from thU re^on 

The right main bronchus divided into two 
branchei. The inferior branch extended Into the 
lower lobe, the superior didded Into a large trunk 
whkh ran to the upper lobe, and a sb^ trunk 
which supplied the middle Jobe (Fig d 

Microscopic esannlnallon The au'eoTi of the 
middle lobe were partlallj collapsed, but otherwise 
normal In two dlDerent regions, atdectasla was 
complete and here groups of micrDscopfc cyalfc 
chambers ramified throuen the parmchrma among 
the aIvcolL These cavities were of dlucrent sixes 
and outlines, some being circular others long tor 
ttwus and branching, ^mc chambers were dilated 
and filled with a clear elbamictous coagulam their 
inner surfaces being outlined bv fiat c^ of meso- 
tbeHal character The walls consisted of a thick 
la^er of compart laminated fibrous tissue. Tin> 
DuW filled ejaU, Identical in structare, were situated 
in the wall of these larger ones (Fig 8a) A few 
chambers were collapsed, with Indammatonr mono- 
nudear cells and mulUoudeated ^nt cells within 
thdrlundn and walls. These amaircjatic chamben 
tnlcriTSCDpic in siae were situated In the nri^bor 
hood of the large air cootalnlag o*it (which nod a 
timOar stiuctare) The wall of the Utter wij made 
up of laminated cellaUr fibrous tissue CDatain/og 
nsmerout scattered smooth muscle cells (Fig 8bl 
Ocfasioflal dumps of wandering inlLunnsatorv cells 
adhe^ to the Inner surface. Its outer margin was 
somewhat indefinite sod blended into the stroma of 
the surrounding atelectatic alveoli In some sections, 
the wall of the cyst was thin conxUtiog of only a 
sin^ IsTcr of connective tissue supported by col 
Itpied alreoU nowhere however w»s the capsule 
completelv abeent No elaJlK; fibers could be 
stained within the walls of the c>’sU. or In anv part 
of the long tissue except the medial coat of the 
pulmonary arteries. No epithelial cells secretorj 
gUnda or prominent blood vetseU could be found. 

In tne nrighborbood of the middle lobe bronchus 
a smaD patent bronchiole (Fig 7) lined with colum 
nar epithelium lay within the tyst waJL It aeenis 
highly probable that this was channel of com 
munication between the cyst cavity and the broo 
cfaial tree, although no direct communkalion was 
found in a series of s^tions. 

The foQowiog anatomical diagnosis was made 
prematority congenital lymphnogiectatic cj’stic 
lormation m right middle lobe of rang coemnani 
cation between a large chamber and a terminal 
bronchiole with the formation of an air containisc 
thin walled cyst displacement of heart and medl 
axUnum to left, compression of left lung mal 
nutrition. _ 

PATHOGZNXSZS 

C^ngcmtal pulmonary cysts are found in 
individuals of all ages and in a variety of 


forins The) arcuauaJlj multiple andma> be 
scattered, grouped, or confluent UsuaUv thc> 
arc restricted to one lobe occasiontUfj the 
distribution is through both lungs They maj 
contain mucoid fluid desquamated matter 
ttir, or pus A small percentage appear to be 
J}*mphang{oniatou* formations Other c)*sts 
nhlch arise from the mcdmslinum are dc 
m'cd from cctoplc Wets of the pnmithe gut 
and possess a lining of ccsophagcal or gastnc 
mucosa The large majontj of the cj'sts 
bon'cver possess a lining of cuboidnl cpithc 
Hum suj^rted b} fibrous tissue, smooth 
muscle, and cartilage, and seem to be bron 
chiogenic in character For the pathogenesis 
of this last group a 'I’anct) of theories has 
been proposed, including congenital bron 
chiecUsis ( 1 1), excessive gronth of fnlcrttitial 
fibrous tissue fr 3a} defective cnerg) of 
groTvth (18), underdextriopment of oi%*coli 
counterbalanced b) •mdening of the bronchi 
(6, 34) and congenital atelectasis (10, it) 
Congenital sj-phiUs (38) fetal pleural adhc 
lions (35) neoplasUc processes f3o), and 
brondiopneurDonm (4) ha\*c also been sug 
geated AH such speculations os to ongin 
ha\-n been based almost entirely on tic mot 
pbological evidence of necropsj findings In 
most instances, postnatal cl^ges caused b) 
re^iraforj action rupture of the ej’st or the 
presence of infection have confused and dis- 
torted the pnmar>’ pathological picture The 
reader is rderred to a summary of io8 cases 
byKoonts (r?) 1935 and to a more recent 
cntlcal discussion of the theories of origin b> 
Mueller (33), 1938 

There can be httle doubt that the cysts 
found carl^ In infancy are true congenital 
maliormationj arising from several different 
sources in embryonic life HoTvexer, once a 
large cystic cav'it) has been formed, Its be 
havioT should Iw determined largely by 
raechanictl and accidental influences, such 
as capsular strength, proximity of adjacent 
air passages, plastiaty of the surrounding 
lung tissue and the presence or absence of 
complicating respiratory infections, rather 
than by Its embryogenesis or histologj of 
its fining 

The consensus of investigators has been 
that large air cavnties ere preformed but col 
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liipac at birth and distend at the first in 
splration or else that they devebp from email 
congenital bionchlectatic dHatatKjns, which 
enlai^ In postnatal hfe as the result of 
stencaU of their orifices. Howerer a third 
possibility foggesU itself the large air cyst 
may have been primarily a largo fluid filled 
sac which evacuated itself ipontaneoualy by 
rupture into a bronchus and became tilled 
with air 

Just such an ongin wai manifested bj 
our air containing cj-at (Case i) which ong 
inalJy had been a large fluid filled chamber 
within a congenital c\*atic malformation of 
the lung W’hile under observation Ita fluid 
content disappeared, presumablj following 
rupture mto a bronchiole A kttJiII quantity 
of mucoid material was coughed up and the 
remainder was appnrcntlj swaDowed, The 
emptying ca\’ity instead of collapsing filled 
with air it then proceeded to dilate and 
balloon out aa the result ol val\r hire be- 
hav>or of its bronchiolar opening and even 
tually produced respiratory difliculty and 
death These changes were followed roent 
gcnologicalJy and vented at necropsy So far 
aa we have been able to determine this Is 
the only instance where such a senca of 
events has been followed clinically 

f Ti histological cianilnation the cjitic for 
mfltion appeared as a lymphangroma ramifj 
ing through the alveolar aepta. Although the 
large majorit) of lung cj-ata rcxxirted have 
resembled epithelium lined bronchloiea in 
Virchow B case end in those of Mej'er and 
Kessler as restudled by Klcbs, similar raeso- 
thclium-lined cyita, considered lymphan 
giectatic were scattered through the inter 
ftitial pulmonary framework 

Lung cytt 3 are ao rarel>’ dfagixjsed during 
bfc that not much is hnown about tbeir 
chnlcal behavior ^T>cn a large cyit la found 
in an adult one cannot aay whether It bad 
been present in essentially the same form since 
infancy or had recently developed or had 
changed Ita form and slie within the past few 
j*enra. The number of reported with 

satiifactory dimcnl studies U very small The 
recent articles of Jliller and Elociter axe doing 
much to arouse interest In the subject m 
this country 


We have found reports of 5 lung cjTts 
which, at the time of discovery were large 
and air containing and which in therr climol 
beha\’ior were hdenllcal with our case in its 
later stages. These occurred In inlMBti In 
whom sjTnptOHis of respiratory distress bad 
begim some weeks after birth. All showed 
extreme distention or steady increase m sim 
The cysts that were aspirated promptlj rt 
filled with air Those crammed at necropsy 
were found to possess a narrow communlca 
lion with some bronchiole which usually 
entered by a tortuous or oblique route, hone 
of the patients lui^dvcd 18 months of age 
A brief review of each cose follows 


As IsXast gld, ba\-lsa a Urfc SDlituy air ccq 
U lnlst, eipatadlc cyst wm* reported by ptniutlf* 
asd Ap/eUwch She had been Km at The ChQdrro > 
atemorial Hospiul wbes ii weeks of a{e because cf 
frequest attada of d\-«poa:* and cyanosis, and 
preaeolcd dinkally the signs of pDeusutborax. Ah 
pifttioo of aif »as fofloaed by coflspK aeraaitst 
log the me of anlhdal req^ntlon to roalDtain Ilia 
Frora that Ucoe cm, the chQd wmt along alth 
roodento lymptoma of raplntoty dlitress, nn^ 
sbenccQmbed toscmnplkatiBgfarocicboQDairaoak 
at 17 month* of age. Neoopay irmled aa enx 
DOQS epflhelioi^oed cjvt mlh a bttJwhlolsmteT 
tag It or a devious course through a uelaoik w 
Umdcal mkroscopic chambers Ivdng within th* wail 
of the vin ej'st. The long ( .o r ei ed only one-half 
of the cm soHare. 

Altmann o b s erv ed a stojcturaDy lanllar forma 
lIoD bi the Jung of a female fnfant who died at tto 
age of months with a disgnoeis ol pertusds 
bTODcbopoeUTDOcli The right lower lobe cootaiBed 
a g«« filled cjvt, which, after fiaation, meaaurea 
7 by 5 J by 4.5 cendmetei*. H a lf of its upper 
surface isy Immedlatdy below the parietal 
the tesDaladfr was In Intimate asaociapou with tM 
long parench)Tna It had a thin wall with a smooth 
gHsleniof Inner aspect, and two send-dren]^ part 
tions on the poalerior surface. A bnycfalde tne 
tise of a tmall brlslie commnnkated with the cyst 

Sillier In i<j*6 deserfbed a arge air cootahu^ 
crat, as demonstrated by roeotienciojkal im 
cllnJal ligns. in a child j week* old. There wrre 
mer e attacka of dyapoom lasting from 15 to re 
mlnate*. At first the coodJtkin was ^-ought to ^ 
a pceu mo thorax on the right ride, displadM ^ 
roedkstlnum and heart to the left Repeated tbCK 
racocenteaea releaied air under prearere, a^ 
tetnpofiry relief from the reaniratocy 
ment Later, a tmeP rubber tube fitted with a « 
way valwi which allowed the eacape but prrremeo 
the BspfTatloo of air waa Inaerted Into the 
Slaiirt improremeiit occurred. After 
tabling pwift had decreased greatly in ifat, « 
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tube wm removed 7 Treet* Uter the ml ffM found 
to have rcgtined iu ori^tnal Nmlume, The chfld 
died *t the ege o( s months tpparenllj from ti 
phj^ No necrDps\ was pcrforraei 

Barghard (1926) descrfbed a large air disletided 
cj-itlc cavity in the left lung of a a months old 
Infant who died of a terminal bronchopneunjonla, 
^'spncra had been preKnt since a weeks of age 
The cyst ^■as found within the partnchvTna of the 
lun^ which itself was emphj-sematoui. The 00- 
po»te lunc was a UlUc compressed and the medl 
astinum duplaccd to the right The com 

munlcated ^th the bronchW tree throach a tin% 
broDcldolc Its wall was thin the microscopic 
structure was not rewrtcd 

Hueoerraann and Sics’tn {19J0) describe a 
mullDocnlated c>'itic formation or honeycomb 
lung " which filled the left cheat of a a weeka old 
infant, cauring deitTo;^!!^ cordis and corapresaion 
of the right lung This was air containing when the 
infant was hrst seen it rApldl> loaets^ In slse 
and produced a\Tnptomi of oTinosls and d>'^jaaa 
ThoriccntcaU reracn-ed air under pressure but gas-e 
no relief of i>’mploma Death occurred at 3 weeks 
of age The postmortem \ ray film showed a left 
pneumothorax *^th the cystic left lung partiail> 
collapsed and dearly oulkoed. Kecromy dem 
oastrated multiple dutended air oooulmng chara 
ben viUun the left upper lobe Several entering 
bronchioles were present 

A su^esUon as to pathogenesis is \enturcd 
m the tiret three of the above reports and 
each author assumes that the large c>*8Uc 
chamber began os a small air contammg 
bronchiectasis which dflaled m postfctal life 
Inasmuch as tn all but one a large portion of 
the wall waS situated subpleurollj it would 
follow that m c.vpandmg the cj-st must have 
tom ita way peripherally through enveloping 
lung paren^yma within the short space of a 
few weeks One would expect to hnd there 
fore as a cxinsequence of the quick gigantic 
mcrcase m size a greatly stretched thin 
walled capsule and a flattened lining with 
some areas of rupture Instead however 
these c>'sts charactensticaHy had the opposite 
structure with well developed columnar cpl 
thdial lining and thick fibromuscular capsules 

In our own case with a wall thinned In 
places this change was due to secondary 
ballooning with air after the fluid contents 
had been discharged 

Because of the omilarity in ctoss appear 
ance age incidence and cmnical behavior of 
the above air cysts to the later stages in our 
case it seems probable that they all had a 


dmllar beginning i c from the rupture of 
a fluid containing cyst Their well devclopcil 
walls arc consistent with this interpretation 
05 is also the presence in each of an cnlcnng 
bronchiole Rupture and c\‘acuation must 
then ha\‘c occurred soon after birth 

Swanson Phtou »nd Stdler In loaS reported c 
loUUo fluid contxlnlQR c^tt noted In an infant 7 
weeks of src There were frequent attacks of 
c\*aooris and d\'spQcra and the rii;ht side of tbe 
cnest showed impaired resonance and fuppreulon 
of breath souads \ ra> examinitlont receded a 
dense opaque area throughout the whole right tide 
of the tnorai with tome areas of decrcated dcmltv 
near the base The heart and meduilinum were 
displactd lo the left After it wai tapped the ejst 
te&Hed rapldls with prompt recurrence of s)-mptoras 
An open fistula was made turpicalb when the ^Hd 
nos 3 months old and the cavit\ was Irrigated 
repeatedJr In 3 montha It decreased b \-olume 
from approaimalcly joocublcccntlraeteri to 8 cubic 
centimeters as measured b) sodium Iodide in 
jectloos. There was no ccdd^ce of an open com 
mnnlcaiion with a bronchus The child died follow 
tog a bronchoscDplc etambatioo CeUs of glandular 
tUwt were found to the wall of the contracted 
cyst at neoopsv 

This large fluid cytl occurred m an infant 
whose age was comparable with that of the 
cases of oir lysls discussed If rupture into 
a bronchus had occurred ne behete it would 
hate shovm the \ ra> appearance end cx 
pansfle bcha\nof of the air ctTSts alrcadv 
deaenbed lu clmtcal manifestations rc 
scmbled closel\ that of our own msc when 
first obscrv-cd 

Several reports ha\e been made of cj’sU 
stmclundlj like those in the case of Huener 
mann and Sicvcrs but containing Quid instead 
of air These were found m stillborn fetuses 
or in infants living only a few hours AV olman 
desenbed a dflated fluid filled bronchiogenic 
cystic structure in the lungs of a 6 months 
stillborn fetus Pappcnheimcr reported an 
identical cyst In an 8 months premature infant 
who lived only 3 hours No communication 
with the bronchial tree could be demonstrated 
m Cither case In Kessler's 6 months old 
fetus, cystic fluid filled lyrapbangiectatic 
chambers ramified through the putoonaiy 
framework Grawxtx also described a fluid 
filled cyst m the lung of a newborn Obviously 
postnatal factors can be ruled out m these 
instancM It seems likely that many of the 
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case* reported u coogenltaJ bronchlectMis 
onginat^ as rimilar cyiti in fetal life 

It h DtctMtry that all air containine cyats 
poucas an ouUet Into the bronchial tree 
patent at intervals if not continually since 
otherwiae the contamed air would be absorbed 
in the course of time In the group of large 
air cysts described all maintained tl^ lar^ 
volume and some increased in fiie, whldi 
indicated that air entered itwre rapidly than 
It was absorbed It seems probable that the 
communicating bronchiole entering the cyst 
cavity by an angular tortuous coarse acted 
as a valve allowing entrance but preventing 
outflow of air At each expiration air pres 
sure withiii the cyst became raised lemporaiih 
above the external intratboradc pressure 
with a resultant eipanskm and gradual 
iiretchmg of the wall until the matimam 
ioxe permitted by structural concCtfons of the 
lung and mediaitioum was attained As the 
t expanded labored breathfng and c>'ano- 
resulted fust aa wcmld occur in cnassfve 
pneumothorax and death ensued from a»* 
phyzia unless the process ceased spontane' 
ouj]> or was mtemipted by surpod tnler 
ference. 

It is easy to understand why these expand 
mg cysts are not encountered in older children 
and in adults In premature and >x)ung 
infants, all tiasues (37) Including the pul 
monary parenchyma arc relati^y weak, 
friable and poorij resistant to the strains 
of tension and other trauma In our first 
patfent a premature infant who was 1 1 weeks 
old at death the pulmonary dastjc fibers 
which normally appear in the brat or second 
month poitpartinn (ig) had not^jet de 
veloped 

If there is no vulve action at the commu 
nicating bronchiole or if the location of (he 
cyst Is such that neighboring structures sup- 
port It, or Jf a chronic InfccUon has provided 
support by cau^ng a deposition of fibrous 
tissue, the c>-st may remain constant in slre- 
The foiiowing case seems to support this view 

Case* hos-rtpuuOecyat. A iwenutnre female 
diild was obaerved for 10 mootla at Tho QiQdren a 
Uemodxl noapUal, dnrlna whkb period abe had 
frequent boat* of fever: wuh cDogt and dyspocea, 
rjSdeot to require admittance to the on 


four occasioni, She vai cooauntly undemourlihed, 
her ffreatest wel£ht bdoe la poora 8 trance*. Ko 
phyAcal ifpM of a oiTity wilhib the hm* were 
dldted the most coattant cheat fLothufi vert Im 
paired resonance and hirbtr ^tched breat^f In 
the rlAt lower lobe behind. Frequent rocotixno- 
loglcaf camlnatkiDa dinlnc each period of bca^ul 
care thowtd a cooataot erval area of decreued 
demit) Is the r^t Inns at the caidlotepatlc aAfk- 
Tbe lateral borocr of the cavity vaj deme and the 
bflam maihinfi above it were pmmfnent presumably 
becanae of iupcrbnposed Iniectkoi. iSeath from 
bronclwpneemoQla occurred at *5 month* of afe. 
NecTOfisy permlBlon wa* not obtained. The diaf 
iras chrodc bronchitis tod broacbopnen- 
monla, conge^tal cy>t of InDf, confesltil heart 
defect- bijaleraJ cataract, iBalnntrftloii. Bebdlm 
that the diagnciala of a confcoltal ertt, ratha than 
a loodlxed poeumothoeax la taroreo by the costocr 
of the air poci^ fta location and to ahaorh 
and the iModated preacaoe uf other anomalle*. 
Stefameyer (ji) and Boesaer (p) have deaolhed 
•ocneabat almllar casea. 

Based upon the above observations and 
dlsonskm we sTHtart the dassificatioD of 
lung c^'sts as shown la Table I 

I>UCUfQ5I3 

Large cysts occurring In the lungs of In/infi 
product fint an increase in the respiratory 
rate and later cj-anosU. If the cysts contain 
fluid there may be load dullness and absence 
of breath sounds, but if ihcv are filled with 
air there ^ hyperresonance and the breath 
sounds are faint or high pitched If marked 
dispUceiDcnt of the heart and mediastinum 
occurs, percussion dullness msy appear o^er 
the normal lung as it becomes comprmed- 
lATge cysts may product dj’spiKca duDcultv 
In swallowing or cough and in extreme cases 
the cheat may bulge Smallcjatsmsyproducc 
no fjTDptoms at all or only those due to 
soperunposed infection 

There appear to be no patbognomonjc 
roentgenological characteristics of a fluid con 
tjfnfng cyit but a large dense shadow aur 
rounded by normal appearing lung tissue, in 
an otherwise quite health) infant, shouM 
arouse tuspfoon of that condition Contra 
lateral displacement of the medUanum U 
usually not, bv itself a dependable sign- m 
infants an erroneous diignoaSi of 

iftde as occurred m Ih* 
e 1 Aspiration of viscid 
to differentiate between 


it moat likely to be m 
eariy stages ^ our Css 
flam may be neceasaxy 
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TABLE I— SUGGESTED CL-ASSIHCATION OF CONGENITAI LtTJG CASTS ON THE BASIS OF 
POSTNATAL BEIIAATOR 


CongfnlUl cm- 
bryonk malfor 
malloQ of looR 


Solitary ftukl 
cy«t (at birth) 


No conununlcatloo with lifoochus— 


CotD mu D ka UoQ 
vrtlh broochos 


Frw operdn*— 


MtUllple 
fioid cy»ti 
(at Urthi 


One way valve 
meclttnlmt 
at orifice 


No cnramtmlcation with bmnchu^- 


Commuakatkitt 
with broacha* 


Fret opening 


One war valve 
meehtAlsn 
at orifice 


SoDtary flaU cy»t 


— ►|Non-ei7anjIlc air ejal 

(ExpaniDe “balloon tyat 

\(rrjMrtcJ In lDfaac> only) 

»|Multlplc flohl cjat« 


JNoo-expanu! 

iMulllpIcalr 


k 

cyan 


JNon-«paadle 
Itrabecniated air cyit 

(Lance tiiurie “banooa" cy»t 
((reported In Infancy only) 


JTrabeculated baDoon c>at 
"ifreported Lo infancy only) 


a fluid filled cyst and encapsulated fluid from 
other causes 

Upon the roentgenological findings chlefl> 
does the differentiation between positive pres 
sure pneumothorax and balloon air cyst 
depend In the latter the air contaii^g 
cavity hes vnlbin the lung and enlarges as the 
gradual addition of trapped air by exerting 
a umfonn outward pressure stretches the 
cyst wall and displaces the surrounding lung 
tissue around it in all directions. Consequent 
ly the lung tissue can be rccogmxed upon the 
film as normal or varied densities at the apex, 
the costophrcnlc, and the cardiohcpatic angles 
The shadows of hflum structures on the mesial 
side of the lung field soon fade partly because 
of their migration about the surface of the 
cyst, but prmdpaHy because of the early 
displacement of the easily movable medinsti 
nal boundary of the lung contralatcrally In 
massive pneumothorax on the other hand the 
air hes in the pleural cavity separating the 
normal contact of the visceral and panctal 
pleune and exerting pressure from without 
the lung upon its entire pleural surface This 
pressure produces collapse of the whole lung 
with displacement of lie mediastinal stnic 


turn to the opposite side The lung paren 
ch>Tna at the blum is not thinned out nor arc 
there the shadovi-s of tissue at the apex and 
angles A rcadil) noticeable differentiating 
point Is the retracted collapsed lower lobe In 
massive pneumothorax (Fig 15) \Tsualiza 
tion of a dense curved line which assists in 
making a diagnosis of a c^'st m the presence 
of other evidence must not be depended 
upon as a pathognomonic sign when occur 
rmg by itself, since adhesive bands as in 
pneumothorax following empjema ma> pro- 
duce a somewhat similar appearance A 
trabeculated cystic cavity may show as a 
network of thm densities on the film and maj 
be confused with multiple bands of plcur^ 
adhesions. Here the history of a prc^^ous 
pneumonia or empyema supports the diag 
nosis of pneumothorax It is significant that 
our Case i was called pneumothorax b> oU 
the members of the staff except one, who was 
familiar with the roentgenograms of a pre 
vious case of balloon cyst and noted the re 
semblance 

Massive pneumothorax, complicating a sob 
taiy ej'st, aids rather than confuses the 
dia^o^ if the pleural air happens to be 
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diatributed so as to outline the contour of 
the collapsed cyttic kbe, TUs point is beau 
tifuHf demonitrated in the illuitratlona ac 
companying the report of Huenermann and 
Sievcra- 

Smaller air cysts are recogniiable as round 
ed areas of dcCTcaied density with a smooth 
linear outline, ^Tien conditions permit radio- 
opaque oD dropped into the bronchus may fill 
the cavity or may nuke Its contour more 
clearly evident by filling the adjacent bron 
dual tree Ihc differentiation between a small 
air cyst and a localized pneumothorax (Figs. 
1 3 and 13 ) ma> be difhciilt or even lrapc«sible 
at a Bin^e roentgen examination Repeated 
observabons, however will usually show 

fixity in the case of a cyst and definite 
labUity m a pneumothorax. 

Bullous emphysema (Fig 14) often appears 
as multiple air containing areas of decreased 
densjt) upon the \ ray film In Infants these 
are fr^uently secondary to Irregular areas of 
atelectasis which show as Incres^ densltie*. 
Successive examiaatNOs will osually demon 
strate that the air containing spaces and the 
dense atelecutic portions fluctuate aomewhat 
in deositv and relativT tixe There Is also of 
course absence of s dense linear cyst wall 

True diaphragmatic hernia or eventration 
of the diapnragm (Fig 16I with gas or fluid 
in the tboradc portion of the Intestine or 
stomach can simulate rocntgenologically as 
well as clinicall} solitaiy or multiple tii or 
fluid containing cysts. Flooioscoplc examIno 
tion, foibwing the administration of oral 
barium, will demonstrate the misplaced 
stomach in the thorax and subsequent \ ray 
filmi win outline the cj'St-likc loops of the 
herniated mtestine 

Ihiteo and VoDmer have each described a 
case of pneumatocele following poeumcmia, 
in vchich a large air containing was found 
in the hing Since these completely disap- 
peared following a slngietmiration we believe 
that a localixed pneumothorax could better 
explain the findings. In emr experience and 
that of BIgier (3) subpleural blebs do not 
attain a lar^ size, and we have never been 
able to demonstrate them on the postmortem 
■\. ray films taken before the necropsy which 
reveals their presence 


Stem s (ap) case reported as congenital 
pneumothorax was i week, old when first 
observed and is a^ years old now (30) Tie 
published films demonstrate a sharply out 
lined air pocket with pneumatic long at the 
costophrtnic angle a condition that is char 
actenstlc of lai^ solitary cysta have, 
moreover been unable to find a report of any 
case of congenital pneumothorax proied ty 
necropsy 

A iyat filled with fluid usually presents a 
pooriy defined margin, scarcely to be coo 
fused with the sharp borders of chondroma 
(13) ganglioneuroma (3) or echinococcus 
cyst 

TRXATirENT 


A ihoracentcais was done in 4 cases of 
balloon cyst that were studied during life. 
Two were temporarily relieved (our Case i 
and MaDer s patient) Another (Paimalw and 
ApfeEtoch s) collapsed daring the procedure 
and was revived b> artificial remiritlon the 
fourth (Hocnennann and Slever^s) developed 
a poeumotborax which hastened the exitus. 
A drainage tube with a valve allowing only 
the outlet of air gave effective relief for a 
f«rw dajw to UfU^i patient A large fluid 
in a ymsll child (Swanson Plitou, and 
Sadler) was drained aixi became greatly re- 
duced in While surgical removal of 

lung Cysts has been luccesafuDy tccomphshed 
In adults. It not been attempted in infants. 
It If hoped that through a greater knowledge 
of the pathogeneaif and behavior of con- 
genital lung cysts, recognition during Hie will 
occur more often and that a latlsfactory 
treatment will eventually be devised to put 
vent the present high noortaUty In Infants 
and young children. 


SOWUAiV 

Two cases of lung cyst observed in infants 
are described One of the cysts originated as 
a lam Jymphangiectatic fluid filled chamber 
which evacuated fpontancoualy and then 
ballooned out with air producing a fa^ 
outcome. The other which was not verified 
by necTopay showed a constant X ray ap- 
pearance over a long period 
Fluid cysts in infants, which are oti^Iy 
mt«3i>Vi>n for atelectasis, do not have a char 



ANSPACH AND \\OUTAN I-ARGF PUIMONARY AIR C^STS 0^ INFANCY 645 


actenatic roentgenological appearance, but 
air containing lung tissue about an area o( 
increased densitj should arouse suspidon of 
the presence of a c\*st 
The diagnosis of balloon c>’5U depends upon 
8ucccssi\x \ ra> and clinical studies and upon 
an understanding of the late stages of path 
ogencais Usually an erroneous diagnosis of 
pncimjothora.t has been made The main 
roentgenological diagnostic points of a bol 
loon cj'Et arc the presence of lung tissue at the 
apex and angles and its absence at the usual 
hilam region A collapsed retracted lung 
shadoir as In simple massK-e pneumothorax, 
IS not seen on the film 

Small air cysts ?.hjch cannot be dlflcrcn 
tiated from other air pockets such as localised 
pneuraothoras at a single examination will 
maintain a more or less constant appearance 
while the others will show changes and later 
disappear 

Based upon a studj of reported eases and 
of their own observ-alion the authors believe 
that congenital air cj sts of the lung arc fluid 
containing at birth and that their postnatal 
behavior depends pnnapall) on mechanical 
factors \ dassiiicalion of congenital lung 
IS suggested 
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STUDIES IN PHYSIOLOGICAL AND PATHOLOGICAL UTERINE 
MUSCULATURE AT TERAI 

LEONARD ^LWt^lnEL, UJJ NtwAir, Nur Jemtt 
rn:«lbrOrMai:«a]CM:.tlMUiAol>c<lWi<dWe.DwlI> Eml 


U TERINE inoicukture it term pn- 
scdU t moit iotercstlog fidd for in* 
\Teti^on yet there u very bttle to 
be found on the fubject In medical Uteratore. 
In order to appreciate the difference in the 
structure of normal and pathological ntenne 
musculature Rich staining of the aectiona 
was utilued as to color the moscle ffben deep 
red and the connective tliaue moderately deep 
blue The ataining method used for the prepa 
ratnn of the aectioiii here presented Is a 
Ucation of the ■nn method as desaibed Id 
R omels TaskgnhtukdermtkroikopiKhenTeck 
aik according to HeWenhain and Mallory but 
with aborteniDg of the time of the staining 
with a marhed increase is the tiasue cootnat. 
The following method was used 
The aectkina were prepared in parBfRn He 
tildes were then depaiaffimxed by pasaiog 
them through xyol, uoohol and water then 
into axocarmio^ (moscle stain) and for 45 
to 60 mmutes kept In the incobator at 55 to 60 
d egr ees centigrade removed from incubator 
and kept at room temperatnro for $ to 10 
minutea. (If the stain has been previously 
heated, the ahdes should be kept in the stain 
for only IS minutes.) Following this, the 
•ectwna were differentiated In alcohol aniline 
dye (i cubic centimeter anflioe oD to 1000 
cubic centimeters of go per cent alcohol) for 
^ to I minute were stood In acetic acjd 
alcohol solntioD (i per cent acetic add made 
m g6 per emt alcohol) for 3 to 4 minutes, and 
were then placed directly Into 5 per cent 
aqueous phosphotun^tic acid for 45 minutes 
and again washed with distilled water The 
connective dame was stained next by piadne 
the slides in aniline blue orange^ acetic aerd 
for 45 minutes aiKi again washed with dls- 



tilled water following which the)' were dif 
ferentiated in 96 per cent alcohol for a few 
minutes, in ab^ute alcohol xyoh and then 
mounted. 

Cartful studies In the arrangements of 
muscle fibers have been made by WTHiam 
TTontcr In England Madame Boivin DeviDe 
and Hebe in France Roederer Luschka, 
Henle Hoffman, Bayer Hofmeier and others 
In Germany but unfortunately their in 
vestigationa have not led to uniform results. 

The myometaum, a muscular coat, al 
thrtitgh composed of bundles of involontaiy 
muscle arranged with little Individual regu- 
larity may be considered as having an inner 
moft drozlar layer a thick middle layer m 
which the bundles possess a general tendency 
toward figure-cf-dght formation In a most 
Irregular fashion of network of interlacing 
fiberi, and a thin imperfect outer layer in 
whlci thdr course Is for the roost part longi 
tudinal However In the uterus there Is 
really no uniform arrangement In layers such 
as circular or longitudfoal ai may be found in 
othCT organa. The Intcriacing and cr osrin g 
muscle bundle in the thick riddle layer Is, 
according to Henle and T.usfhlrn, the mam 
layer of the utcnia and Is a dense network of 
muscle CberR This thick middle layer Is dls- 
tingnlshed by the intenmiscular ccoDcctive 
tissue b^g vascularized in all directions ^ 
blood vesiSa. and hence la known as the 
stratum vascular This muscle layer is cm 
fined to the uterus except below where it 1^ 
comes continuous with the muscle of ^e 

vaginal wall The longitudinal musde bundles 

of feeble outer layer which Is present o^ 
over the fundus and body are continued 
ywid the nterus on to the tubes and Into the 
broad, round, oranan, and uterosacral hga 

The mdividoal muscle ceffs are onstiiatrf 
and of various shapes, usually elongated 
^efle shaped, or as ranriy seen short ana 
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broad In a few instances stmted muscle 
fibers ha^’c been found in the uterus post 
partum near the placental site Their length 
vanes from 0040 to 0060 millimeters. On 
transverse sections the cells usuall> appear 
round ovoid or pol>ronaI somewhat like a 
red cell but uith the less defined outline and 
in many cells the nucleus is not on the plane 
section The nucleus in the long diameter of 
the cell IS ordinarily rodllkc but If fixed dur 
ing the contraction is sickle or half moon 
shaped 

Dunng pregnancy the enlargement of the 
uterus is not sjTnmetncal but is marked in the 
fundal region This can be rcadfly appreciated 
by observing the relatiw position of the in 
sertions of the fallopian tubes and the ovanan 
bgaments which in the early mhnths of preg 
nancy arc almost on a level with the fundus, 
and m the latter months their attachments 
are found to point slightly aboi-e the middle 
of the organ The mcrcasc in size and thick 
ness of the walls of the uterus are brought 
about by combined hyperplasia and hyper 
trophy or mcrcasc m number of the Indi 
vidual muscle fibers The position of the 
placenta also exerts a determining influence 
upon the extent of the hypertrophy the por 
tion of the uterus to which it is attached cn 
larging more rapidly than elsewhere, as is 


cleari} shown b\ the position of the utenne 
ends of the round hgaments which are close 
together when the placenta is inscrtctl upon 
the posterior and far apart Vkhen it is upon the 
antenor wall Postpartum the uterus is en 
larged to a var>dng degree e\cn If in\*olutlon 
is complete On section the musculature ap- 
pears coarse and the bloo<I vessels stand out 



Fig 3 Uleru*, ac»*iam icctloQ. PortmemenL No 
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Hf 4 Nerrm^l otcrui poctmortem \nn 4Ula 


above the gurface Micn>jcopic»Dy there 
may be a preponderance of cannecUve tfaiue 
and there Is uiuaily tome lack of uniformity 
the involubOQ bdng more advanced in tome 
parts than in othen 

In the uteri studied, the structure of the 
dben was compared as to die shape and 
staining ability and the amount of connective 
tissue was carefully noted. The low p owe r 
magnlhcation only is demonstrated The 
hbOT were measured as to the number per 
miHiiDctcr and at least ten fields were counted 
on each prepaiabon and the average taken to 
determine the width of the fibers The length 
could not be calculated as accurately 

Figures i and 2 are sectioas from uteri re 
mov^ after ersarean sectkias The musde 
fibers are heavy very king and deep staining 
TTicrc is very little IntriJailculaj connective 
tissue and a slightly greater amount of inter 
fancular connective tlsgue with an average 
of aa-4 to 30 5 fibers per millimeter respec 
lively m the width. 

Figure 3 IS a section from a uterus. A 
ocaarean sectioa postmortem which was per 
fonned to get a hving baby from a woman at 
term who was killed ^ a falL She had had no 
labor pains. Here too the fibers appear to bo 
very long and deep staining but thin The 
Intrafiacolar and Interfancular connective 
tlssne were both scant The average width of 
the fibers Is 36 7 fibers per millimeter 



Figure 4 la a normal postpartum uterus 
removed after death of the mother The 
muade fibers are very long and heavy as well 
as deeply lotning The transversely cut 
fibers are also very thick and there is bardy 
enough Intra/asJct^ connective tisane to be 
able to distinguish the indi>’idual fibers and 
there Is a scant amount of Interfnslcular con 
nective tissue. The average width of the 
fibers in this section is 354 fibers per milll 
meter Figure 5 is a section from a uterus of 
a case of jHacenta pncvia. Here the moscula 
tore appears like that of the normal uteri re 
roovw after a cssarean section, and there Is 
■iiTinT paucity of both mtrafaiicular and 
intcifasicular conuectire tissue. The a^Trage 
width is *3 7 fibers per miUlmetcr 

Figure 6 is that of a section of a uterus from 
a of placenta acrcta. The longitudinal 
fibers appear to be shorter and the trans- 
versely cut fibers smaHer There Is not an 
equal tf throughout, parts of 

fibers being only lightly stained. Theaver^ 

number of fibers per millimeter Is *7 6 In tbdr 

width. However the number is proportion- 
ately greater because of a fair amount m ro 
trafasicnilar connective tissue, with only a slight 
Increase in IntcrfasicuUr over the normsl 
Figures 7 and 8 are two sections taken from 
the »»mii organ, an atonic uterus, laboratory 
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Fig 6 rUcenU Uterus, oemrean section 

Ans tUio. 


protocol number 22627 The patient ^iis a 
>*oung woman aged 19 >'cars a primipara 
Menses had start^ when she was 17 >*ears of 
age After a normal prcgnanc> she had had a 
normal dehver> followed b> a seserc bleeding 
before the placenta was expressed and this 
had to be done by the Crcd6 maneuver The 
vagina and uterus were douched v.ith warm 
saline the uterus massaged and a tamponade 
inserted mto the uterus An intra\enou5 
normal saline Infusion was given, followed b> a 
blood transfusion In spite of all these meas- 
ures the bleeding continued and the patient 
died 2 hours after dehvery Postmortem ex 
amination showed hyperplasia of the thymus 
gland The ovanes were markedly hypo- 
plastic The utenne wall appeared thin the 
inner surface entirely smooth without any 
placental tissue present Postmortem diag 
nosis atomc uterus probably due to status 
thymicolymphaticus 

Atonia IS spoken of as exhaustion of the 
utenne muscle The Duncan separation of 
the placenta is thought to be a result, in most 
instances of uterine exhaustion thus causing 
the incomplete separation of the placenta and 
with It, the severe bleeding postpartuim Such 
a uterus is very large and soft, the muscle 
bemg entirely without tonus. Status thy 
micolymphaticus as presented in the above 






Fix 7 Atonic utenu. 


case history has ncm been mentioned b> 
an\ of the authors as a probable cause of 
atoma Howe\ cr such a case is prone to ha^ c 
hypoplastic o\“anes and also a uterus which 
Is not well de%T]opcd and with poor muscula 
lure. Causes which ha\*e been oted os capable 
of produang utenne atoma arc those pro- 
duang exhaustion of the nervous mechanism 
governing the utenne mechanism such as 
prolonged labor lossof blood from antepartum 



Fig 8 Atonic ntenji. 
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brcraorrhagc emotional cairtcs, Improper co- 
ordination of the power* mental and ncrvoui 
depreason from ievere pain anxiety or thocL. 
Antonia dne to any of the abo\-e causes b 
aggravated b> toinmas of pregnanev Uteri 
which art charactenied during labor by 
cramp-like pain« tccompamed by very weak 
contraction* uten which are affected by 
fibroid* or oten o\trdi*terKled bj pol> 
hydrammo* or multiple pregnanaes almoit 
alwajT tend to be flabbj poatpartum 
In Figure* 7 and 8 the patholog) ol the 
fibers con be readily icen The fiber* are thin 
and abort and ha>T not a very good affinity 
for the itam In aome area* there la a alight 
amount and in other areas a vast amount of 
intrafasicular connective tbfue but a very 
maxLed amount of intcrfaslcular connective 
tissue 13 to be seen throughout TTie average 
number of hberi m Fgure 7 wai 51 3 fibcri 
and on another checking wa* found to be 53 5 
hbers per millimeter In Figure 8 the avenge 
number of fibers wa* 53 7 and another che« 
ing was M 3 pv millimeter 
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The above tabulated summary give* in 
brief the important finding* in variou* 
types of Dten »tudied normal uteri removed 
following cxsarcan fcction, normal uteri po*t 
partum a uterus removed in a jxntroortem 
canarean section without labor uteru* with 
^centa prtevla, a uterus with placenta 
acreta, and an atonic uteru*. The pxiint* com 


pared are the number of fibers per milU 
meter the rel*ti\*c length* of the fiber* and 
their staining ability and the amount of intra 
faafcular and interfaafailar connectivt; tissue 

SpccUl tloiii* ud rrsUtode tn doe Pi of t—j i Doetor 
OkUf FnaU for ttknrinx tn« tm me ot the mjierW tt 
bUcUak and aUo for kk tovidmUe adHre 
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CLINICAL SURGERY 


FRO\l Till- SURGtCIt SFM ICES, M tSSAClIVSETTS CEATJ^il Ua'tPlT [! 

A NEW MUSCLE SPLITTING INCISION I OR RESECTION 01 THE 
UPPER THORACIC S\MPATHCTIC GWOIU 

uMfi c wmn, u I) t.vcxs khciwu) ii s\imraick \i i) \RTimk w 

\LLLV il D F-\C^ \XTi WILLI \M jVSON MIXTTR M D LAGS Bcwtoh Mxwf^nimnrs 


S INCE the wnters ha\’c performed 
reactions of the upper ihoradc 5>*mnQ 
theUc Rangltfl through the posterior too- 
radc route whKrh was first suggested b\ Henr\ on 
anatomical grounds for the relief of angina pcc 
tom in igjj and later modified and hrst per 
iorroed b^ Athwn who ntade it the slanaard 
operation for the relief of N-asoipasm in the upper 
eitrtmil> In the bcginmng we performed the 
operation just os Adson described it but with In 
creasing experience we have adopted a new 
of skin and muscle incision We believe that this 
new modification makes for a more arutomfcnl 
tv-pe of incision that it give* a better exposure of 
the first or second rfb and that It obviates certain 
postoperative complications which will be dis- 
cussed Mow We mve performed this operauon 
for a NTirict> of penphcral sTiscular and other con 
ditions which have been described in prrvnous 
communications (6789) It is not therefore 
our object to discuss the iiKhcations for or the 
results of thoracic gan^Iionectom) at this lime 
but to docribe In detail the technique which we 
have found most saUafac(or> 

In the first 34 cases of this senca a loBmtudinal 
Incision vvaa made in the skin cxactlj as described 
m Adson s papers (t 3) for a bilateral s>mpa 
thetic rangboneclomv the incision was made m 
the midline from the spinous process of the 
seventh cervical vertebra down to the fourth or 
fifth thoracic in the case of a unilateral reseetkm 
a similar paramedian memon was made one to 
two fin^oreadths lateral to these spinous proc 
cases With this approach one Is forced to divide 
the irapenus muscle as well as the rhomboids and 
the serratus posterior supenor directly across 
their fibers We believT that such an Incision is 
unanatoralcal because It produces considerable 
bleeding and also because muscles cut m this 
duecUon arc difficult to heal Furthermore in 


using this approach it is ncctaisarv to emjilov pro- 
longed foredul reiraclKin of the muscles m order 
to expose and resect the first or second nbs Such 
retraction traumatlxes ddkate muscle fibers and 
dcpn\-cs them ol their blood lupplv during the 
ensuing jicnod of the operation 'rtiesc factors 
plus the use ol small rubber drains in some cases, 
were the cause of sepsis in J94 per cent of the in 
cisioni made b\ this approach Sqwis of this 
tj'pe, while nevtr serious lengthened the hospital 
sta\ of these patients from i to 3 weeks and fre 
quentl) resulted In the separation of the sutured 
muscles with on unsightK scar and weakness of 
the shoulder girdle 

In considering the best method of obidaling 
these complications the wnteri attention was 
duTcted b\ Dr L. 1 ) Churchill to on incision 
recommended b% Head and Bigger for extra 
pleural thorocoplaslies of the upper three nbs.' 
We have now utilized this approach in 18 cases 
With on!> one Instance ol wound sepsis which 
occurred in an epilcpuc who tore open his wound 
during a convulslcyi All the wounds have healed 
with perfect apposition of the muscles which have 
odI> been dinded in the plane of their fibers. 
Such a muscle splitting Inasion can be carried out 
With ver> little bleeding and the minimum of 
trauma to the muscles. Exposure of the first or 
second ribs is also facilitated b^ the direction of 
the inasion as it parallels their course further 
more a minimum of retraction is necessar> WTicn 
the skin muscle Incision has betm made, resection 
of the proximal portion of the rib with its trans- 
verse process and exposure of the sympathetic 
psngbft is earned out m exactly the same wa> 
as in the operation which has b«n described b\ 
Adson 

o la pnrpaMHoa Dr a C- IlakTTT aad Dr 
Uraa. bar* ImknH at that tWr br>« al«o 
lacUca Irm tfaa tognikmi J Head aod 


Sfact tSh mper baa bar 
A-W (^ablcrain, ol Nr* I 

«Mapa4a aUw 
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FI;; X. AUtiKmaKleKtudbedtotbeK»puUbareb(«a reimtcd TbcKtoed rib 
•bo«t Iq the latenl hiU ot Ute ficM, wbem« iwtlbDy tbe rib *Dd its trum-tne 
proccu an wv -cfcd by tbe loagiuidlittl b«od of the mclof |To«p of mutdet. 



Fig 4. Expomre of Mcood rib sfter aepantfam of btercoeUl masdes sod under 

ly^jilcunu Note artfculiUon with tr»n»ver*e process, which must be removed 

Tbe mt and third rfba bardy show In the upper arid lower edees of the Incision, bat 
by iidtabie mobilisatkKi and retraction of the muscle# they can be adequately eipoaed 
and resected, 

case of ft bflftterftl operation, a smular mdslon {« incalon runs nearly parallel to the bber* of the 
made on the opposite side but it is unnecessary trapenus which are now •eparated by cutting 
to carry it across the midllne The cut is c&nl^ throu^ the fascia and stretching with the fingcra. 
down to the deep "^asdn, bleedJng^^mts are The fioen of the traperius ore ^en retracted np- 
hgated, and skin towels arc applied This obUqne ward and downward, thus exposing the minor 
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rbotnbotd asd )e%itar tn^I tcapulc mutcks 
( Fig 2) ScpanuoQ of ihoc U aguo earned out 
b> Ucmt dlaKctJon and the muades then draws 
apart In a pair oi retractoia. At tlili cuge the 
upper riba can be palpated, beng an-ered onlv b> 
tbe thm fiber* otf the Krtatas posterior foperior 
moack; (Fig j) On ijrflitlng itt ffbaa, tbe ibree 
upper riba and the deep longitodinal hjfk muadc* 
areecpoaed. The atUchmenU of these deep mua- 
dei arc then aeparated from tbe trani\Tr*e proc 
cues d the fim and aecoDd riba and drawn back 
by a medial retimcloc (Fig 4) Tbe resulting ei 
poaure rn’cs ample rooni foe reaectkn d tbe 
p mrirn a T portiou d an) of the three upper riba. 
Geueralh ipeiiiDg we Intend to remtn'e a por 
tkm erf tbe cemcolbortdc S)iDpalbetk mmk 
extending from abore the tnferior cervicaJ gang 
Ikm to bdow the second thoracK gan gnnn Jtii 
esmer to reach the upper portwo of the trank 
threngfa the first rib and tbe lower portion orf the 
trank through the second rib However as a rule 
thri portion of tbe trunk can be roected through 
either rib Occaxionalh In difficult it fr 
best to reroerve both. 

It b important that at least the praxima] 3 
centimeters orf tbe rib and the entire transverie 
process should be renun-ed. The greatest care 
ibouW be exercised to JeavT the pleura intact, but 
If a smalJ opening Is made it can frcrpently be 
ckaed by a small pacce erf muscle ana the laug 
maintafa^ in an expanded poaitkn b) warning 


tbe anwsthetat to use podtlre p re ss ore. \j a 
general rule the patient s coodiilon does not 
change bet it is u the greatest importaoce to 
raoetnber that certain tvpes erf opening in the 
pleura can aJIow owire air to enter on insjanlian 
than can lea\T on expiration. £\'en with adequate 
means of conlnrfling the intratracheal measure 
the operator must m constantly on fah guard 
agamst inch a vaJv'e t\pe of opening and be rmdv 
to aspirate air from tbe chest U the patient 1 blood 
presaurc faJb or c>anoils develops. If the operator 
IS on his guard the air can emsU) be removed 
with a large sviinge and needle or through a rub- 
ber catheter ins^ed through the bole In the 
pleura and coonecled to the suction apparitia. 
ouch a device should be aJwa)a at harxl. One of 
tbe writers had a case of sudden coltapie from 
Ihbaiuse in which <7\-er a bier of air was removed 
from tbe pleural carity and the patient s coodl- 
tko Immediately Im prov-cd had this not been 
foreseen the patiat surtlv would have died oo the 
tabk 

After reram-il of the rib and transverse process, 
tbe pleura Is separated from the body of the verte- 
bra with bhint diaaection For this purpose, the 
operator's index finger b the ideal instrammL 
TTie pleura must be separated to a depth of 3 
centinjeteT* and can best be retracted by the use 
of a brain spoon. The best po«fblc fflumlnatkxi 
fa a requisite for tHi part of the operation. At this 
depth the sympathetic chain fa utualJ) aeen run- 
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He 6 Nmx Uructnrr* rrwctkm of second rib wwl tnunNTnc prwr«*. 



Hr 7 'Verve itrucUrra weo after reaectlon of 6r»t rib aud traniN'ene proceai. 
The cexvicothoracic ganrftoQ Uca al a ercater depth than li ahown here, where it U 
deptetrd drawn up mlo tbc wound In order to ahow iu ahape and the relation of 
Its ramL 


mng longitudinally and adherent to the aides of 
the vertebral bodica. If it cannot be located In 
thia way it can be found bj aearch for the ayrapo 
thetJC rami which lca\-e the aecond intercostal 
nervT and join the sympathetic trunk about a 
centimeter deeper down (Fig 5) The communi 
cant rami of the large first thoracic nerve, which 
crosses the upper end of the mosion can also be 
used 08 a guide to find the 8 >Tnpathetic trunk as 
the first Siorack ganglion lies just beneath iU 
Once the trunk Is located it sho^d be drawn up 
on a nerve hook and followed both upward and 
downward b} a blunt dissection (Fig 6) Through 


dlhcr a first or second rib resection it is possible 
with care and patience to follow the trunk down 
ward and cut it beneath the small second thoraac 
ganglion Then with downward traction and bj 
succeoivc cutting of the small sympathetic rami 
as Ihejr leave the trunk it should be possible to 
ydsualue two larK ganglia higher up mg 7) In 
our experience the stellate ganglion has usually 
consisted of two large and distinct components 
the lower end smaller of the two I>*lng just be 
neath the large first thoracic nerye the second and 
larger ganglion about a centimeter aboyra. Rarelj 
these two ganglia ma> be fused mto a single struc 
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Ftf S Rriibon ot Wt cervkothoncte fuffka to 
the krfa ertcrtef < 3 / the oppet thocix. Tli* dcacmilat 
tnoeh a£ the coat ocrerkal artery «rtikh (oemi the fint uJ 
KOMd IniercMtAh, EBty be dihe copertickl or deep to the 
eyeopuhetk troh The upper ol the tnfoiar cwVol 
(toshos Ua ec the •ertewi txten' The (ubdtrko Ue« 
cotMdenbJy deeper ud te not Ukelr to be eeea ole» the 
p*rwT» b widely reflected 


ture. It b vtll to appredate that tlte inferior 
cervical and opper tborack: ganilU wy greatly 
m fue ahape, and podikn, and that in no tvo 
cajaaretheaeatnicturesideollcal AUrtenuDns 
□sull; }ama the dnt tiionck; gangikm to lU 
ipmal nerve, but occuIaiiaD> the gwng ltnn and 
nerve are fo^ fa cooditkm ire have encotmtered 
in j of our caaes) For this reaaoa it is extremelt 
Important to have a good oposure In order to 
aN-oid injury to the firat Ihocacic nerve »ith 
roultant partial panUysb to the arm. Em hand- 
ling 0^ this ncn.'e abould be a\’dded as much as 
poatible as this is a frequent cause of aev ere post 
openiti\-e neuritis in the upper extremity It a 
also oeceswry to remembCT that the cervico- 
tboradc gan|;lkm it in dose rdation to the large 
coatoccrrical and vertcbrel arteries and to a 
Iciaer dmee to the tubdavian arteries (Fig 8) 
Minor bJeedma In this region Is eaaDy coolroUed 
by the use of dura dips but an Inhrry to the m 
tcbral artoy in this region would cause severe 
hemorrhage After the large ramus Joining the 
first thoia^ gsngiion to its spinal nerve is cat 
It b not difficult to draw the Bympathedc trunk 
downward to a point where the inferior cervical 
gangUoD can be safely dbaected out 
'Im inosioo b cioaed tightly unlesa persatmt 
oozing demands drainage. C^erwise we have 
fouml drains to be unnece*ary and a frequent 



FTa. p. Scan of bOstosl tfn-uifix Froei t pbetofnpb 
uka 14 flaT* epentiee o« the rigbt tide rdaytther 

opentkiD OQ the IdL 


canse of InfectKin, As the retractors art removed, 
the mu^c edges fall together and reonire only a 
few Interrupted catgut sutures for perfect spp«f- 
tka. A row erf intemiptcd sutures through the 
deep fascia of the traptthii, and riHc sutures in 
thetklD compleie the owration. The best drew- 
ing ctxisUU in silver foQ cen-aed with ganse 
spccM whkh are held in place by crudal strips 
orf t&eaive running over the sboolder 
In thb operabon poatoperative shock almoft 
neitr occurs unless an ert^ve poeuffiotbom b 
allonired to develop through opemni the pleara. 
Such an acririent can usoally be a'^tided by taking 
•efficient time m resecting the rih (espedaHv to 
the leccod rib tpproedi) and to usiM careful, 
•low blunt separatioa 01 the pleura ircxn the 
bodks erf the vert ebi* Ex-en if a pneamothorai 
oernra. aenoos ccanplicatlQns can be ax-oided b) 
Ita eari> recognllkm and ihorougfa aspiratioo of 
the air Although the patient gmxlly shows no 
change Id blood pressure or pubc rate, we hare 
fdt uat even under the moat faxcirabk dreom- 
stmnees the bibteraJ operation should be done to 
two stages. With the oblique muscle qJltttog to- 
diion all skin sutures can be removed srithm a 
week and the operation performed on the ocpoaitc 
Bide at the end of thb luiemL As neitner to- 
daiad b carried to the midline the previoc s scy 
can be completely cox-ered with the skin lowtb 
at the time of the second operatloo Postoperative 
dbeomfort lasts only a few daxa and the patients 
need not be kept In bed over a week. The niaai 
appearance of the bilateral indslcns, 7 and I4 
cbyi after operation, fa shcnm In Figure p. 

KUinUST AKD COKCUJSroWi 
As the result ot the recent growth to 
standing of the sympathetic nerxcini system the 
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more acoiratc knoTrledge of the ganglia which 
must be remo%'ed to produce a gi\Tn clTect and the 
dn'clopment of irapnrv'cd diagnostic methods 
the Inmcatlons for thomck sjTnpathectomy ha\T 
been grcatl\ enlarged The Increasing Impwrtancc 
of Uui procedure has led us to report a new 
oblique muscle splitting indskin which in our 
bands has a\oided much unncccsaar) bleeding 
and trauma of the large muscles of the back. As 
the result of this sli^t technical impro\-ement, 
wound healing has bero great!) accelerated sep- 
sis and separation of the dmded muscles has be^ 
practically eliminated and access to the upp>er 
nbs and their underl)'ing ganglia has 
fadlitated. 
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FROM THE L \I\ERSITi OF HOSPITAL 


TOTAL PUUIO\ARy LOBECTOAIA' 

A SnrPLE AKD EiTEcm'E Stage TEaiMQUE 
JCIIIN ALE.VVM>FR. M U F \ CS., Aj»x \juo«, ilmnau* 


C ERTAIN cmsa of brorKhicctixii »nd moltl 
pie pulnxOTAn *b*ce*i can be cured ooJxbj 
loul removi] of t lobe of the lung The 
eiceptJooal diflictdty of tbc technical proUema 
connected with totaf |Dbectom\ U cvjdeficed by A 
534 per cent mortality m 127 cues that I have 
colleaed from the cluitcs that have not been Im 
portami) connected with the relatj\Tl> recent ad 
'■aJXM m techniqiie. Another Knes ^115 cues 
with a raortaUt\ of ji 5 per cent has been col 
Iccted from the four dlnia m the Lnlied Suits 
and the four in Canada and Europe that ha^T 
been chJefl\ reipocuJWc for tbe present hopeful 
ootlook for a rtodllt dedming rocrtabu rate and 
an IncTeasfng proportioo of truly complete cure*. 

The present luiUhsble optlmbm a espedalJ) 
mu/ting m \-kw of the tutentfoii made by 
Mmuel Robmsoo (jd) in the presdentlal addre** 
before the 1922 oseeung of the Aroerican Aasocla 
uoo for Thofidc Surgery He aaid, after fMeseni 
mgwhailsundoabtetm ooeofthemoetpesimlstlc 
desoipdofis of the difficulties of an opentkn that 
has ever appeared In print that "It has alwaj'S 
been m> betjcf that the greatest triumph m tho- 
racic furgeT> will be the surgical ertdtcaaoo of 
thb deplorable dacase [bronchlcctasisl Tuffier 
m 1924 laW that he had ne>Tr completdy cured a 
case of pxire broocfuecUaia Archibald In 1927 
wrote that the problem of lobectomy is chl^y 
concerned with the aueillon of opeiatK'e mor 
tality and that It will w solved whm the mortal 
Ity has been reduced to » per cent or even Icia. 

In this article I shall consider critkally the 
v'arious techniques that appear on the baais of 
results and theor) to have the greatest promise. 
I shall present m detail a simple operation that 
teems to me to make nwre effective use than does 
an> other of nfegoairls against the complkatians 
of shock, pniiiar\ and secondary hemorrhage 
pncinnocua overwhelining infection of the pleur* 
and mediastinum mcdlastlnai empb)'sema, bac 
terhcziua, tenifoo pnenmotlKnx and medrasthui] 
"flutter ” which have been the chief reported 
causes of death after lobectomy 

Briefly tha operation ronrirts, at tbe first stage 
in resection of the poitenoc portions of tbe tix^ 
seventh, and eighth rfbi, aeparatkm of the dis- 


eased lobe from any pleural adhesions, gcntic Strok 
Ing with gauee of the parietal and vacenl pleorc 
of the whole hcmJthorax in order to create a pm- 
IccUve Inflammatory bamer against subsequent 
Infection and to cause the imdncased lobe to be 
come adherent and the placing of an alr-tigfat 
drain. At the second stage 9 to 12 day-s later, the 
Indaion is reopened only the diseased lobe b need 
from Its new adbessons and the hilum of the iong 
b dghtJy lifted with silk and a rubber tube and 
the lobe b left m place imtQ It comes awa^ tpon 
tancomfy Tbe indsioo is dosed tcmpcuarfly or 
if the mediastinam fa rigid it fa kft wi^ men. 

I have peiaonally performed 18 total lobecto- 
mk* with 3 deaths (16 6 per cent) Two of these 
epentions were perfenned early io mj espeneoce 
by a technique (one *ta« in the pi -esepc e of a non- 
adhervBt nodseased lobe) that 1 soon leaned to 
consider as imsoimd and one of the patients died 
TTie remaining 16 had adhesions o\-ef both t^ 
diseased and ondiscased lobes at tbe tiiiK the 
lobectomy phase of the qieratkm was carried out 
and j(is 5peTctnt)died. TwcHt potienU (Talw 
I) bad few or no adbedoni over the uodiicased 
at the time of the first of a two stage c^ier*- 
lion ped o rmed according to the roost Imfxrtant 
of the pruxjples that will be dfacussed, and i {16^ 
percent) di^ Only the last 6 of these 12 lecen'ro 
In more or leas full measure the benefits of the 
operatic technique that has finally been devel- 
oped and none of them died. The results can n^ 
be Judged m II of the 12 patients allofthc9lh 
lug patients (81 J per cent) are atber compietdy 
cured or Improved. 


DmiCATiom 

This article b concerned with total lobectemv 
as indicated for tbe common central Upe of Ixofr 
chiectasb or for extenshT multiple pulmoosry ^ 
ic essei , neihap# a»odated with bronchlectasi^ 
and witncwt inseparable pleural t dheonn a i_ 
■faoald also be useful foe pulmonary 
that do not require complete rescetko of the lew 
brondiin lot tlx»e tint do I 
technique to be describedby Churchfllfi >)b wtt 
OmiideTatJoQ wilJ not be given to 
tomy as Indicated for crtracentral cavernocs 
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lesions in\*ol\InK the parcnch\'ma and bmnchl 
There arc frcqucntl\ cxtensi\T pleural adhesions 
o\Tr such lesions and in ihls ij-pc of suppuration 
I ha\c found the h\rart8 Graham irarlial caulci^ 
lobcclom) to be of great \'aluc Graham (5) has 
used this operation m 54 pallenls Vidth onl> 6 
operativT deaths (i I per cent) The partial lobcc 
tom> ad\-ocatcd bj Drauer seems to me less 
safe 

Flsewhcre AlcMnder and Buckingham ha\T 
discussed somewhat fulU the management of \'an 
ous t\7>es and phases of non tuberculous pulmo- 
nar> suppuration and considered the indications 
for total lobectora) Bneflj the patient and par 
Uculorlv his cardioarculatoi^ i\**tem must Lie In 
reasonably good condition and Ills doease should 
be known to be confined to one lobe as determined 
b) lipiodol roentgenograms of all fiNT lobes. In 4 
of the 18 cases report^ in this article lateral and 
anteropostenor bronchograms in which lipiodol 
appeared to ha\c entered the upper os well as the 
lower lobe seemed to indicate that the lesions 
were confined to the lower lobe and jTt. after 
basal lobectom\ additional broodiognuns showed 
that there remained bronchiectAiis In the upper 
lobe This diagnostic misiake was occasioned b> 
either of two enxirs (:) Bronchiectasis which ap- 
peared in the postero-anterior bronchogram only 
as high as the fourth rfb posteriorly was inter 
preted as occupying the apei of the lower lobe 
whereas it was actually In the mid portion of the 
upper lobe The lateral bronchograms were of 
relatively httle tidue at this high leNTl (a) Bron 
chleclasis which appeared In lie lateral broncho- 
gram m the left lower midaiillary line was inter 

f ireted os occupying the antenor pwrtion of the 
ower lobe whereas it actually occupied the lingula 
of the upper lobe (first t*enlral branch of the upper 
lobe bronchus) The corresponding Involvement 
on the rl^hl side Is of the middle lobe and is more 
readily diagnosed in a lateral bronchogram. 

Certain thcrapeubc measures should be given 
adequate tnal for months or c\'en a year or more, 
before a dednon is made to perform a lobectomy 
Most important among these axe phrenlcectomy 
(perhaps temporary picnic nerve mtemiption U 
preferable, as suggested by Churchill ii) a modi 
fied lanalonum regimen postural drainage every 
2 or 3 boors during the patient s waking hours, 
conservative treatment of sinus ear and mouth 
infections one or more courses of bronchoscopic 
aspuntions and possibly intravenous neoaalvarsan 
injections. Some or all of these measures were 
uiwl In each of the cases reported in this article 
before a decision to perform a lobectomy was 
reached 



Fla • lodkatin* ntmt <4 rilM fCTfCtfd for ba^ lobfc 
(otny tnd 4^ opmtivT windenr to hliam of iunj; 

Inset shows podUnn of iodsion 


TIIE OPEIUTIOS 

rrf~ofXToltTt manofcmfnl In the technique 
about to be described >t Is Important that the 
sixth setcnlh and eighth nbs be e.tacll\ idenli 
fied for rtsecuon because they immediately owlie 
the hllum of the lung It is therefore necessary 
to know before the operation Is begun whether the 
lowest rib that is palpable m the lom is the ele\ 
enth or the luelflh so that a beginning may be 
nude for an accurate count upward Thlsknowl 
edge may be got either from a roentgenogram 
that shon-s all of the ribs or by counting the nbs, 
before the patient is draped downwarn from the 
readily identified second opposite the angle of 
Louis. 

Shortly before operation the patient empties 
his lung of secretions as completely os possible 
A small dose of pantopon or morphine without 
aUwlne is given before opemlion. 

The patient is placed on his good side on the 
operating table in not less than 15 degrees Tren 
delenburg position I rely upon this position and 
occasional aspiration of secretions from the mouth 
rather than upon intratracheal aspiration through 
a tube which, I believe dams back some of the 
Bccretloni at the nma glottidis. The Trendelen 
burg position helps the secretions to gravitate 
toward the mouth and light doses of morphine 
and nitrous oiide do not abolish the cough reflex 
These Important precautions reduce the chance of 
postoperative pneumonia this complication oc 
curred only once among my patients and in that 
instance was not fetal 
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F1| } Smpic ntdrcEcs Uptore of Uhn 
b >fant te b« U«d do** tojpericirlhun Tlxbb<locKb7 
toodi hri3 . g» eru tLe pLroiItT ddbtcd Uie otrKOic* tbe 
U n PL For dulty tha drtTtof tltovi Uk pal' 

aecMiy rrartJnp cad Uj«n «f tbe rand b> tbe tbo- 
ndc Acttal]7 tbeae 4n Udda ct tbb top of tbe 
operulae tbe mm^oc lBfltaamta7 nctioi pta- 
<hiced by tbe fim opentba. 

Fmi stag* Local aniotbesu h med aolB the 
pleural caN^ty has been opened, and then U^bt 
posith-e presNtre tilirou»-oiide-<m-geQ h {Iveo 
throegh a «nQsK fitong mask. The Indnoo lor 
tlw oaual basal lobe iob^cony u made Irtrm the 
angles of tbe fifth to the ninth riba and then orer 
the eighth intercoatal apace to the poaterka ax^ 
lary line (Fig i) if the enttneoua inddon Is 
made more posteriori the sacratplaalii moacle 
will be left bare after the aecood »ta« The sixth 
seventh and eighth ribs and the sixui and aeventh 
mtercoataJ btindlcs are resected from tbe very tips 
of the vertebnJ transverse pnxeafcs to thepoate- 
nocaxfnaryline The pardctal pleura to widely In- 
cised and if pleural adbctkms over tbe drsoaed 
lobe seem pn^U} separable the bared aheet of 
parietal pleura Is cut cnmpletdy away between 
tbe fifth and ninth rfhs and between tbe trans- 
TOic procesaes and the poaterior axQlary line, so 
as to give free access to the lung Its retention 
would serve no porpoac. Rib spreaden" are 
placed. 

It to not possible to tell before operation bow 
extensive pleural adhesions are unless a pneumo- 
thorax to mdoced and thrs is usually inadvtoabie 
Bnmn (8) has found ft advantageous In ex 


secretions before a ktbectocnv operatkai) 
ol the danger of a compikatlng empyema. 
Furthennort a poeomothorai woold be unable to 
ihow whether or rxk adbesfonsj if present, might 
bo separated surgically The lobe of m\ 

last patrent was cooJHetd> fQi*ested fn adhoioos, 
moat of which were broken withwt difficulty b> 
the fingers. The fingers are used to rupture only 
such deh cat e adhesions as would not cause even 
tin) tears in the lung wfth poaslile resulting pieu 
ral infection, which would certainly be a mrt 
omipUcaticn at this stage. AdbesioniinthelDtef 
lobar fissure are osoali) firmest at its costal sor 
face and I haw found it use/ol to opfft the barart 
auffidoitly to admit a finger Into tbe interlobar 
qrace tbe finger can nsui^y casil> separate tbe 
lobes op to Uk adheiiocs between them at their 
costal surfaces and thew may then be divided tc 
cuiatdv and Qo^y with sdssoca. Sdssonihould 
be used to divW oihtx tough adhesloos which are 
frequently met b the costovertehral gutter and 
between the lung and dtophragm and occaaocally 
betw e o the hi^ and peticamirum. The upper 
lobe to usually free al adhesions. If as occanm- 
ally happens, tV adbesfoos bvett^ the diseased 
lobe are very tough and erten^ve and their dirh 
sbfi to difficult aw slow I beiiet-t that the open 
tloo shoold be abudooed and Graham s cautery 
(AeuDooertcoy resorted to. I lost a psdlest be 
conae cd unwisely attempting to divioe such ad- 
bealooi. 

The free edge of the pulroonaiy Ugaroent shoold 
be divided wuh sojaon and the rest of the In 
ment aafely torn with a finger tip to the inleie 
pufmooaiy vein. The ieai anyirible portiori of 
the pleural cavity may be better exposed by very 
gentW retracluig part of the lobe Wd by one or 
two birvaJ pulmocary forceps whkh ocdode work 
fog space far las than a nlndiog hand. 

In bronchlectaaii of the large central broncU 
wUbont complicating Infection and mdoraboo of 
the pulmonary parenchyma, the diseased kibe 
may bo soft and have a normal afpeoranct. In 
facl, a djstinguiihed thoredc suc g coo has re- 
ported that this phenomenon ooco so coofioed 
him that be mistook the diaphragm for the dis- 
eased lobe (whkh was non-adherent) and bem 
to dkwT t it from tbe thocorJc wall before be da- 
c en Tred hJs mistake. On the contrary fibrous 
pneumonitis may cause such shrinkage of the lobe 
and conjpenaatOT) einphjaenia of tbe noghboring 
lobe or lobes may so cmTT the dtoensed lobe, that 
Its Wmtlficaiion may be momentarily difficult 

Tbe next step in the operation Is very ratle 
■t TfiWrtj of e\TTy portloii of the mediastinal, ct^ 

tal, dlapbrigma dc, and vtoceroJ (except tha t of tbe 
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Fi( 2 \boat j wtrkx titer tottl btsal lobccUxnj In 
j jnr-old boy At right, drttll of wound. Thegrettpim 
r*l beje that wti occupied by the lobe bos npidljr decretsed 
by exptmioD of upper lobe, rise of duphrtem (q v ) tad 
■fig^T ly by dapbioaDent of nvedkitinttrcL Two broochlal 
iQOutla tn j«inly vfcdUe. Tbe rntU opcnlnc below the 
mala wooaa b where tir tMt drtiuge tube had bees 
pbced tt bottom of cMtophmk timb, which bu now 
beam obbtotted by tdbeskxu. 

diseased lobe) nleur* with dr> gauze held on the 
fingen. Especial attention should be paid to the 
rtpon of tbe hilum and to the \'ijcenil and parietal 
pleurtc of the undiseased lobe. The dome of the 
pleura nia> eaiil> be reached through the opera 
live wound. 

Three objects of paramount importance arc 
attained by ilroVing the pleura 

I A sterile traumatic Inflammatory' exudate fa 
produced on and under the pleura which exudate 
Ber\-e8 as a proteclii'C barrier against the Infection 
that will incMtably occur withm the pleural cavity 
after the second stage of the operation This bar 
rier tends to prevent tbe vii^ent phl^monous 
tj'pe of pleural infection which may be compU 
cated by mediaitinitfa and septicaemia, that has 
occurred with fatal results m so manv reported 
cases of lobectomy in which the highly virulent 
or ganisms of the broncbiectatlc lecreUons have 
bem oDowed to come m contact with a wholly or 
inadequately prepared pleura. Evarlfl Graham, 
m 1933 recognized the importance of creating a 
leucocytic in the mediastinal pleura and of 
causing tbe undiseased lobe to become adberent 
before the diseased lobe was remcrvTd he used 
Robinson s gauze packing around the diseased 
lobe and left a damp on tbe hilum for 3 or 4 days 
after tbe lobe was resected but apparently he was 
dissatisfied with tbe method and abandmied it. 



FI|r *■ Boy 5 yvin old, after closure td woowl 
folkiwlag total bual lobectomy 6 moalh* ago lodtloQ 
befow malo icar was nude to obtala prdkkd latisslmiu 
doTsfl graft to dos« bronchial firtolr. Uotted lines la lat 
eial vl« tt^iToeat original outlines of lower lobe. 

a Dunng the 10 or 12 days that inter\Tne be- 
tween the first and second stages of the operation 
the traumatic pleuntis results in firm adhesion 
between the entire lung and its investing parietal 
pleura. At 10 or 12 days these adhesions ore not 
so weD organized as to prevTnt mnnunl separation 
of the diseased lobe for the purpose of tt« opera 
lion and yet they are suffidenUy firm to hold the 
undiseased lobe snugly to the thoradc walL This 
fixation of tbe undiseased lobe limits tbe empyema 
that develops after the second stage to one naif of 
the pleural cadty and thw empyema cavity be- 
comes obliterated spontaneoi^y If the empyema 
■hould occupy tbe entire plcuri cavity, as it does 
after a one stage lobectomy In the presence of a 
non-adherent undiseased lobe if plenrtl infection 
occurs. It would be a grave and perhaps fatal com 
pUcathin, c^xdallv In view of the la^ bronchial 
fistula that is usually present after removal of the 
lobe Such an empyema fa not likely to beaime 
cured ^ntaneously and may eventually require 
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hlf t Tri£iB.o(tr*dttiirfnMiabrott±Iffombrt»i- 
cbaKTus of cfaBd buV iftn ckworc ol wood (oQowtef 
Wt bjml loUctocDy lodbttJ ofl h*i trtDpwOy eoiWl*3 
b ttocDfi d Wt bod t*iJuc. frT^ 

Ftj 0 kc«trao)p3W liter wOd betUof ot waar^ id- 
Umn* txKii wt b**l lotecloroy Sp*c» oao* oc c tip fcJ 
lower k>t* lai been Sled by eTTWfrAwi d epper bbe wid 

extens\T diDgwou#, tJid deforming Scbede tbo- 
ruopla 5 tic owr^tjon*. 

3 A vitaJi) unportiot effect of hiving cttaed 
film adhesion betircco the undreessed kbe *f>d 
thoracic mU a «3eht)taf4rtq of the aMdisitioum, 
which li cootributed to by the lUffening of its 
pleiim and labpletrrml tleues that folknri gstue 
stroking of the medisstiul pleors. Sudnlualton 
of the njedlsftinum prevents the medkstinil shift 
to the oppculte s»de sikI the fiutter that ba^'c 
been reipooilble for the fstal outcome of so msii\ 
reported lobectomies. 

I feel that the method I hs\*e Just described for 
treating the pleurw b the rhW cause of the tuccets 
of m> lobectocucs. It a the oatcome of a sencsof 
crperiiDCOts that I perionoed on i6 dors In losi 
I was stimulated to cany out thU workW reaoli^ 
the sound ophikospuU&bedbySamucl fubfnsoo 
in 1917 ana b> alettcrrcceiredfrtiTOhimmFebnj- 
aty 19*1 In which be encouraged roe to txv to 
firid a solution to the pleural proolcma. 

From these experiroeuts I found that the moat 
effective method that I used to cause pleura] ad- 
hcxiODs was b> rubbing the pleurc with gaiue and 
lightly samtdtLing th em with the tip of a needle or 
s^pid Thb sometiroes caused traumatic pneu 
nwnia and sometiroo the scratching alloir^ air 
(0 ewape from the lung which would ?uive been 
dangerous If the lung were le v e td y infected. In 
man, therefore I dla not scarify and Instead of 



FI*. 6, 


rbe d panlrtni bnnkUipluija sod tOflitly by iQifisn 
ment a nraSsfiiaaio simj drpna siu p ot wtt psrU bio dt- 
f«rt Ml mnnal of pcaUfW poitbos cf tmilb, 
sad rMta ribs. \rnrw> ai pestfrosjatcriof ( to ut * fa<fl- 
cste tiw neski rid*e of ibedowd tbnde w^defrtt sad 
the smwt 00 Lbe btoal erposort indkate tbs rkrn 
dbpbrarsL 

rubbing the pleurv I geatJ> luoksd them and no 
poeutDonia or pieunimfeciion have resulted (ex 
cept the coniralateralDOThfatiJ case alread) ated) 
In dogs I foend that neither pneuntooops^ or 
treatment 0/ the p^eurs with such cbemicaii u 
tincture 0/ iodioe, 0.5 per cent sil\Tr nitrate, so 
per cent Sudan 111 In liquid pnraiBn, and ether 
was ssUsfsrtorv For example, in coe dog ^ 5 
cuWc cen timet era of per cent tincture oi kjdmc 
Inlrodueed Into ooe open pleural cavity caused 
death In 1« than i roroute from what appeared 
to be true pleural shock In another dog 5 cubic 
cnilbnetm caused death in 1 1 dsvi from a \'Iofait 
plcujlUs and pulmonary congestion and etdema. 
Three cubic cenlbneten of 0.5 per cent silNTf lu- 
trate caused death in about 31 hours from a baan- 
orrfaaglc plcuntii and coogestion and crdeiua ol 
the lungs. Because of such results as these I fed 
that gently stroking the pleurw b safer than the 
use of chemicals, although it b true that the 
amounts used were relsll^v greater than would 
be used In man and that a dog's lung ts more deC- 
cate than a roan a LDlentlial In m book poh- 

Ibbedini 935 described nn^gbiDg the pleunc with 

gauxe and painting with Uncture of lodme but 
fouDd that firmer adhcsjoni were fonned If l odo- 
fonn gauxe strip* were laid over the undlscsw 

fohe and wf tbdrawn^ hours laier JLctsnaccw 

*4) attempted with cmly partial soccesi to obt^ 
mediastinal adhesioos and fixation b> pacting 
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gaure arcrand the diseased lobe at the second ataro 
of a three stage operation, if the patient’s con^ 
tlon made completioo of the operatjon in two 
stage* inad\’i8able. E\Tirt* Graham (16) used the 
same method- 

Stroking the pleura with gauze causes a trau 
matic effusion, totaling from 400 to 1000 cubic 
centimeters or more, whkh must be aspirated 
se\’eTal times during the following week if tub© 
drainage is not used. Some of the fluid often be 
comes encapsulated in \’anoai portions of the 
pleural cavity and, therefore is not remo\*ed by 
thoracocentesis in one place If one of the pock 
els 13 between the undiseased upper lobe and the 
thoraac wall and is opened at the time of the 
second stage operation a partial upper thoradc 
empj’cma results and complicates con\Tdescence. 
Therefore, in order to provide constant rather 
than mtermlttcnt, draiimge for the efi’uaon that 
forms and for wbatc\’cr air maj havT been trapmed 
m the pleural cavitj as the wound was closM I 
shall in my next patient (m the past I have used 
drainage wily after the second stage) Introduce a 
fenestrated rubber tube 10 centtmeters Into the 

f ileural cadtv through the intercostal space that 
les over the bottom of the posterior costophrenlc 
sinus and couple this tube ^th a long tube whose 
free end will be kept anchored beneath sterile solu 
tion in a bottle under the patient s bed- So that 
this drainage s>'Btem will remain absdutel) air 
tight until sc\’eral da>*3 after the second stage of 
tlw operation the tube should be introduced 
through the thoraac wall by making a stab wound 
no wiMr than the diameter of the tube, after the 
sldn and crtracostal muscles have be^ pushed 
far upward- The tube should be drawn through 
the stab wound by a hrmostat and when the ex 
txacostal soft parts slip down over the tube this 
will then pass qmte obhqoely through the tho- 
radc wall, thereby importantly helping to prevent 
sucking of air into the thorax oroimd the tube. 

The next step m the operation is to dose the 
latissimus dorii and rhomboidcus major musdes 
with an interrupted contmuous stitch of No r 
chromic catgut, and the sldn with interrupted 
silk without direct drainage of the wound- Just 
before the last knot of the muscle stitch is tied 
the anjcsthetist compktely expands the lung hy 
raising the gas pressure A vaselmed dressing is 
placed and the mosion is well supported by an 
elaitikon dressing 

As the patient awakes from the gas anesthetic 
he is made to expectorate ell loose secretions from 
his mouth and tracheobronchial tree before he Is 
changed from the Trendelenburg position on the 
operating table. 


The ^'Stolic blood pressure Increased during the 
operation an average of 21 millimeters in all of the 
patients operated on according to approximately 
this techmque except that in 2 patient* It dropped 
28 and 20 millimeters. There was an a\Tra« in 
crease In pulse during the operation of 14 3 beats 
per minute. The at-crage complete operating time 
was 63 mlautcs. 

Poticycrattzt management {itil stage) Such 
dose* 0/ opiates should be used as to reIIe^’e pain 
sulEacntly to make the patient willing to cough 
and >-et not large enough to abolish his cough 
reflex. 

Postural drainage should be continued through 
out the Interval between stages and should be be- 
gun within 2 or 3 hoars after operation, and mha 
latlons of carbon dioxide and oxjgen should be 
given if needed to aid coughing and expectorating 
Occasionally I have used postural drainage irnme 
diately after operation by placing the operating 
table in full Trendelenburg position or bj Invert 
Ing the patient ovxr the edge of the table ff he is 
unable volunianJj to expectorate his loose se- 
cretions. 

Follonng operation the blood pressure Is uso 
ally well maintained, but for 8e\tral da)-* the 
poise is likely to be rapid, and occasionally is as 
nlgb as 148 and CNwn 158 and the rttpiratorj rate 
IS usoall) naoderately bertased- 'Ine tempera 
ture does not reach loi degrees and as a rule is 
considerably less. Usually my patients get out of 
bed for a few minute* 8 or 10 da)** after operation 
The second stage should be performed 9, 10 11 
or 12 days after the first stage. If performed 
sooner than p da>-s the pleural adhesions of the 
undiseased lobe are not lilcely to be strong enough 
to keep this lobe from retracting from the thoracic 
wall, whereas after 12 days the adhesions of the 
diseased lobe may be too tough to permit thdr 
rupture by the operator’s fing^ It 3 or even 4 
wwks were allov^ to elapse between stage*, b 
stead of jo or la days, the pleura wooldbe still 
thicker and a correspondingly more effective bar 
rier wonld exist be t ween the body and the empy 
ema that foDowi the second ttsM operation, and 
the mediastinum would be stiU more rigid and 
undoubtedly sufficiently so to TnaV^ it perfectly 
safe to leave the thoradc wall woimd wide open 
after the second sta^ This would be of advan 
tage b controllmg infection as the gangrenous 
lobe could bo packed off with acn^vme gauze 
every 24 hours, or even every 12 hours, whereas 
this li not done for * or 3 days If the la 

temporarily closed. I believe that such an bter 
val between stages would bo feasible If at the time 
of the first stag© the diseased lobe were completely 
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suTTOUiukd by duo (libaitba] i6) in 

whjdi there were teveral *m*ll dependent bole* 
for nffipe of floid, m order to p re T e nt iti edheskm 
to the parictei. I thnll a*e tMs nwilfiaidoo (or 
my nrrt lobectomy pedenL Additional edvao' 
ts^ of tfaa rriU be coDfidered in the next section. 

Stcond date, Pro-operuive pcntotil dnlnage 
and medkatloD and the poaitto of the patient 
on the operitin* table are the same as have been 
deforibed for toe first ttage. Slightly podtlrt 
prearore nitrous oxide oiyg e ii ameetbesa. b used 
to ai to keep the oeirlv adherent tmdaeaaed lobe 
from retracting frcan the thoradc wall If there 
had been a three or loor w ee k Intoral betvem 
povdre preaatm would be onoeceaury 
wth tbc fin«i» the Incmcm ii reopened and the 


dttmaed lobe b compleielv freed from ita adhe 
ikcDi. The oblxnie msm mterio^^ fissore moat 
first be kimtified hcacath the pVeoral tiudalt ao 
as to avoid fteong any of the nndiseaaed lobe. It 
thonld be remembered that the normal Reed 
lower lobe b of great height, extending from the 
loorih to the tenth or elff>'eDtli rfba In the para 
vertebral Una (Fit 4) 

A liver needle threaded with 80 ceatlmetea ol 
veiv heavy braided cUk of great toisfle ttxengtb 
and which baa bets boQad only occe a held bt 
the fingera, rather than in a oeedla bolder, for 
greater dellcacv of touch and a pa<aed without 
forte through the hfloca of the diseased lobe cioae 
to the perKardmm. Sere the bSom b about 5.5 
ceotuaetm broad and the oeedle Qaaaes throc^ 
It at approximately the juuctltra of ha tipper quar- 
ter and lower three-quartera. The are^ ahouid 
not and probably does not pais among the great 
veareb and broochus but above tbem, throo^ the 
lower part of the of parenchyma that lira be- 
tween the lobea. 

Alter the needle has been paaaed, the sSk b 
(fivided at its middle and one hslf b then tied with 
a saig w a i s knot as tightly as poadble around the 
upper part of the hHum a^ tnie other half anreod 
t^knrerpart. Each pair of Ugatmesb then made 
to enrirtle ths whole mhim a:^ b tied tightlv 

The method of hllai Ugatkn just deaezibed b 
the one that I have used until now When, hi my 
earlier ca s es, the ends of the tied llgatnna were 
pasted through the latinimm donl moade in or 
der to exteriorize the lobe, it was important that a 
transfrrifai Ugature be to p r e vent alippfng 
Bnt as I no loom exterioritt the lobe nor resect 
It immediately mer hgatkm, thb b not necegBary 
Two or three smcrfaiiposcd simple endrdfng Ifga 
torea of heavy braided i 3 k with surgeon s bmts 
(Fig tl should be as effective as a transfadoo Uga- 
ture and be without the potential danger of the 


latter Eocirdlng Ugaturra placed dose to the 
perlcardluiQ of a ficih cadavet did not tend to 
dbtallv I ahall use tbem for mr next patienU 
Oa several octasiocs 1 founu that these 
Ikaturra of the indurated Mam (hd not com- 
pletely shut off the blood supply to the lobes 
wbkh remained partialir vbWe and bter needed 
to be removed inUi the actual caotoy. In one or 
more stage*, between which In ooepeUenL there 
waa a sniM IsKmorrhan from the stump I have 
beard of ooe a^ cocslbly two sodden draths that 
srere apparently doe to r r a c cli oo of the lobe with 
an electik: comng am e n t 
On two or thra «‘wr»mv> 4 I {oaod that the 
I^tnrea ocdndrd the pulnicn ary vein but not the 
arierv and wet rather than dwgsnfTeoe resulted 
with great exudation 0! blooil Into the lobe and 
leakage of modi bloody serum from It, retpndog 
Uoed trasafuriim In these patients the artere 
was dosed by Ugatiog the mlunv the lobe stul 
being in place, with a live rubber tube (Lenharts) 
It may be neemary to rede thb tnbe more hjhdy 
each for seve^ daya. In the future I shall 
apply thb elasdc l%atnre during the teamd stage 
operadocL fccruneiflsttiy after U^dng with sflk- I 
doubt If the elasde Qgature alcce craud be counled 


ooksa the hlkm were first lightly tied with dk. 

In none of my pexienta has there been any 
known reflex carolac m respiratosy dutorheMe 
from tight UgatiesJ d the hllam dose to the peri- 
oirdlum andln oaly the first t or s cases (Qdlfirst 
Inject pcocaine erwnd the hflum. I hare cinshed 
Ui hflum before Ugaling in ouly one case and 
there was no 01 diect, but since then I have felt 
that the risk of caudng a btal lefles or of fractm 
big a tart of the hflum was greater than thecW 
ooi edvaotoge of crudilBg tM Infiltrated hlhnnw 

that the l^tuiea wcrold more sorely oedodet^ 
vessels and broochua. Montsca found in espw 
menting upon rabbit* that crushiog and Upit^ 
the Mum of ooe lobe caused no liDPortant nfla 
dbtmtence but that omhlng the whole hflum a 
a lung caused almcat IrmTwrilntr death anleii tre 
vign* ner v e had been divided or block ed . ^ 
statra th»t ether experiioenters foond that tht* 
reflex did not uc ti Q' if the whole hflum had been 
only ligated and not exnihed. 

I f 5 very stroogly that It b better not to afl 
awav the lobe after Ifeallng Its hlltnn but 
It until it ipontaneouibr aepaiato ^ ™ f* 
demajcatkn at the Ikatuies, from ro to » <1*1* 
after opera tlcn, or at least not to cat ft away anU! 
B week or 10 da^ after operatkin. Itb,ol ro^ 
unpleasant to have a pmpy gangrenous lot»« 

ta^ to the body for ^ysW there are two Ttsy 
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real danger* of removing the lobe during the firat 
po*topcrati\T week If the hflar ligature* ha\'C not 
completely closed the \’essela and bronchus these 
will leak blood, bronchial iecretions, and air mlo 
the pleural carity and the leakage of air ml^t 
cause a fatal tenrion pneumothorax if the tho- 
racic wall Incision were closed and if the drainage 
tube should have become plugged- E\’en if the 
hilar ligatures complctdj ooduded the \*e*sels end 
bronchus at the time of removal of the lobe, there 
is a tendency for the Ugatures to loosen because of 
pressure necrosis of the ligated tissues and because 
of the infection that is present m the hilar atump 
A fatal secondar> luemorrhage or embolus to the 
bram or tension pneumothorax might be the re 
suit Garxi and man\ other* who amputate the 
lobe ligate aeparately any vessels they find on the 
cut surface of the stump to help to a\’oid the dan- 
ger of secondary hremorrhage. it seems likel> that 
there is a better chance of the thrombi that form 
m the vessels becoming solidly organized if the 
blood vessel* are not cut across and thdr open 
lumens direct!) exposed within a week of the hilar 
ligation. The Ugatures around the blood vessel* 
art not a pennanent barrier of protection to the 
thranbi central to the ligatures against the infec 
tion in the thrombi distal to the Untures. In 
feetkn of the thrombi central to the liAtures 
would of course expose the patient to the danger* 
of secondary hsmorriiage embolism and bacte- 
rien^ 

It seem* reasonable to assume that primary re 
section of the lobe, with the considerable manipu- 
lation of the stump that the li^tlons and layered 
suture entaU. exposes the pa&nt to greater dan 
gcr of embolism and bram abscess than If the 
nilnm uere merely ligated- Two of 4O patient* 
operated on by se\'eral surgeons accordmg to the 
Snenstonc technique died from bram abscess. 

Whittemore (t6, 37) in a one stage operation 
deeply sutures the lung, as near to the hilum a* 
poodble to the extracostal musdes (and occasion 
ally also ligates the hilum with a catheter) thereby 
stouiying the mediastmum and a* the lobe is not 
removed during the operation allowing Infection 
to set m gradually He has had 3 deaths among 
10 patients, Ihe fundamental principles of the 
YThittcmore operation appeared to me as sound 
but my early wrtiiwJ experience with It diisatisfied 
me and I lost one of the two patient* for whom I 
used it My chief objections to It are these (i) 
Infection of the entire pleural cavity is almost m 
evitable within a week of operation, by which time 
the suture* nniring the lung and eitrecostal mu*- 
de* will have loosened, allowing the infected hmg 
to slip into the pleural cavity which ha* not been 


adequately prepared for »o scNTre an Infection- 
And as the undlseosed lobe has scarcely had time 
to become firmly adherent to the thoradc wall, or 
the mediastinum to become fairly rigid, the open 

f tneumolhorax, that occur* when the lung retracts 
rom the thoradc wall may proit fatal In itself or 
through a pneumonia whick *uch a pDcumothonLX 
fav'Dr*. iv Even the partial exteriorization of a 
lobe wfroout the addition of a quite extensive 
thoracoplasty to cause the thoradc wall to drop 
well inward, produces traction upon the heart and 
great vessel* of the mediastinum (Bolnano Patek 
and SaDer, Sauerbruch and Robinson) It Is difil 
cult for the surgeon to predict whether or not the 
traction that he exerts upon the mediastinum m 
firing the lobe In a more or less exteriorized posl 
tlon will cause dangerous disturbances of the 
cardioarculatory svBtcm- In i of my patients I 
felt withb 48 hours of operation that the traction 
wai too great and so cut the sutures that were 
holding the partially exteriorized lobe to the tho- 
radc vrall 

In most of my two stage lobectomies I havT ex 
lenortzed the lobe at the second operation- How 
ever, during recent months I have felt that in view 
of preparation of the pleura for Infection and 
against “mediastinal flulleri’ at the fint stage 
that exterMnratlon of the lobe at the second stage 
wa* not only potentially dangerou* but entirely 
unnettasaiy ^erefore, In my last two patients 
I left the diseased lobe after ballon of its hilnm 
In the pleural cavity and dpsed the thoradc wall 
indaon tightly leaving an air tight drainage tube 
in the position describe under %*t stage. My 
present technique, therefore has no relationship 
with the Whittemore technique. 

The wound in my last two patients was dosed 
airtight BO as to protect them against any 
harmful respiratory mediastinal movement that 
m^t posaibly have occurred during the first 2 or 
3 day* after operation if the inaslon had been left 
open, because the gauze stroking of the medias- 
onal pleura la days before might not have nffi 
aentlv stiffened It. A catheter, whose outer end 
was clamped, was introduced mto the lower pleu- 
ral cavity alongside of the lobe for intermittent 
Installadons of Dakin’s »olation- Two or 3 day* 
after operation which was 2 or more day* before 
the bronchus might be expected to open iponta 
neously, the incision was completely reopened, as 
had b«n mtended, and the ^eural space around 
thegangrenous lobe was loosely packed dally with 
acriflavine gauze until the lobe was removed about 
a week later This procedure proved to be entirely 
aaliafactory Theoretically it would be preferable 
not to dose the masion at all after the second 
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opentloD bat to ke«p tbe lobe aviiUble lot 
•pectioQ Bt any time to u to detect tt ones cl^ 
« Kct nlber tlan dry nugrwie, any bketog 
from tbe cnabed hDom where it w»s crabed by 
Ugatioo and also to dnmnate the pooQHIity of a 
teetkat pDcnmothorai that might ame fnxa a 
koont or unknowa opening ol aQ\ part ol the 
hmg 'With a dosed inciawn. Weeing wouW be 
detected and a tensioD poeumotboraa prmTnted 
if the air-tight dnmage lobe were open bat, If the 
tube had become plugged the dia^nocs mi^t be 
made too late. I bdje%T that it will prove pet 
fectly ttfe to leave the ladtoon wide open after 
the aecDod operation h completed if i weeka are 
allcTwtd to ekpae between the fini and ftcoad 
itages so as to give the mediactiiuiia plenty o( 
ume to beccaice qoiie ri^d. This iatcrval of time 
sboold be pcoable if the lower k>be a forroonded 
by rubber dam at the first stage operation The 
advantages of a 3 week intervTd between stages 
and of leavug the wonetd («n after the second 
stage so as better to controi Infectkin were dla- 
cuBcd In the laat parigra^ of the aectloo, “post 
opeimd\-e managetDcnt thjrvt stage) ” 

^oTbe Qabent u made to cormh arsd expectonta 
beiore theTrendrienborg positkm o{ the operating 
table a changed. 

The majority of the second stage apendooa 
hive been performed In 35 ndnotes or lees, fttmt 
begisning to end. In most of the parieots the ay*- 
tohe Worn p i ' eamtc waa higher at the end of the 
operation t^n at the begioiung m the rest the 
(hop was 10 mlEiiaetm or ies», aerpt that is ooe 
pauent it dropped from r»6 to its The poise 
rote ditr^ the cpesalhm from an average <n 114 
to 139 The greatest mcreases were from iia to 
r6s whldi s Doors later wai 136 and from rjs 
to 16+, which 5 boors later was no. There was 
oiuaBr an increase dorlng opoatloo of 10 or to 
and cccaslonalij even mote la the reapfralnry rate 
which decre ase d slowly dorlos the following days. 

Pfsio^stn* wuiuitfwsi (seend staff) 
ties and caiboTKEoiaie Inhalations are cTeo as 
after the first stage and rtgnlai poetoru drafn* 
ages are racd for at least termaf da)a UQ to norma] 
expectocatkm can be ccnmfed’lapiw to clear (he 
longs of secretbn and thereb y r^ocs the chance 
of pneomonia. For a day or so the spotnm may 
be nenewhat bloody doe to trauma to the bran- 
chlai mucosa bv the hSar Uatorea. lojtiUatkna 
of 60 cable centimet cri of IHkin s sohitiria thfoo^ 
the catheter ate began fa n me diately after opera 
(Vm and COD tinned eveiy s hoots ontB the indfioD 
is jto p gted 3 or 3 dava later when acrifiaTirie 
ganxs, lb whkh acreral DaUn s tobea are held, is 
^ngty pvpkfd aroond the gingrenoos lobe and re 


newed every ta or 14 hoorv Aniflavlne sobtion 
b Inatnied bto the Dakbs tahrs ratfiA ffurt 
Daidn s solution which might bo bannful to the 
bronchus after ft opens from 4 to 7 days after 
operation. 

If the lobe fa seen to be very dark and swoCea 
an additioual Ugatuie of sflk ot rubber tnbe, or 
preferably both should be placed around the 
nflom so u compktdy to dose the lobar or bn»- 
chud artery A dry ganpenoui Jobe fa gratl, 
ahrirelled, and nof tease. The Jobe may be left 
uDtfl It fails away spoataneouily In frem 10 to » 
days, perhaps even then requirJQg catting of (he 
toa^ DTOQchds, or the gBii gj ccc nis lobe may be 
cut ofl with sefaiots several centimeters dfatal to 
the hflar Ifgamres In not lesa than a week after 
operation. 

After all of the gangrenous stamp hat been <&»- 
charged, the granalatfng wwnsd ibcadd be in- 
apec^ to Ko if any n the Ugatmes remain 
attached an^ U so gently removed The coh^ 
rally air Ught drainage tnhc ihoukl be fTadetaUy 
withdrawn 

UntD the pJcaral hole and broodrUl opening or 
opeikiogs are coapletdy doaed, the beJe shodd be 
packed with pme. This not only preresta 
ofi of j^euial abecoBes boL very fan- 
portanlly oed odes the open broochhutrebyen' 
abling the patient to exp^ente tBtOi^y 

Tl» great bole that was occupied bv M lobe 
decreasa ha alse with sorpifaing rapiohy cndoi 
to CoropensatOTy emidijaetiia d the rtmainiag 
lobe to the progreseirc rise of the partlyaed dfa' 
phragm ana to a lU^t extent to shifting of the 
medisstizram (Fig 6) After* 3 ciC4incBSao(iIv' 
a sooccr-like depreiaaoii, with ooe two or three 
bronchial openings, remafats (Fig 3) As *000 as 
the tputom becotsea Kuty and rxi looger para 
lent, the moatha of the broodil shoald be t(3Uched 
with 40 per cent sOver nitrate aolatlon ere^ 7 « 
10 d»>x This ilooo mar cau« coir^jHe dosare 
of the bronchi and cpUnelltatVm then soo n 1^ 
come* compiete. If however the broochl resfrt 

dorore by tills trtatmeol aad if 3 or more months 
after operatko, the ipatarn has disappeared and 
only a liUle dw moan is bring daclaijcd froea 
the hcoochi, the br o ochi and the wound can alrooet 
always be dosed by a plastic c^Jeratl® ( Flg| 4 ^ 
Either a perhded skin flap or a large latfaiimai 
dors} graib which fa l(dt attached at the anttro- 
Inferior rim of the thoracic waD defect fa toroed 
over onto the open broochi and covetai by Ktor 

tegetber the edg» of the odglnsl cc taa<o «g 
hAin«v after excfaloQ of scar thooe piusore fa 
applied by the oae ef a snog drtsaing orer a nab- 
bcT bath tpoDge. 



ALEXANDER TOTAL PULMONARY LOBECTO^rY 


667 


Piirulent sputura is lively to persist for several 
weeks after toe second stage operation. Until the 
hflar bronchus opens several dap after operation 
much of this sputum ma^ come from the diseased 
lobe Itself because its stiff walled bronchus in an 
mfiltrated hllum ma} have resisted complete oc 
elusion b} the hilar ligatures After this period, 
some purulent or mucopurulent sputum may per 
gist for se^’e^al weeks. It probably comes In part 
from mflammatkm of the bronchi and trachea that 
was a complicating part of the bronchiectatic dis- 
ease and m part from imtatJon of the exposed 
bronchial mucosa by the gauze packing After re 
moval of the disenied bronchi, the bronchial and 
tracheal mucosa gradually bewmes healthy and 
sputum disappears. 

The temperature and pulse are Ifkely to be high 
for approximately i week after the second stage 
operation the temperature usually being between 
loi and 103 degrees and the pulse between 150 
and 150, after which they gradually declme to 
normal though the puUe may remain somewhat 
elevated for weeks. Sometimes the temperature 
may become almost nonnal within 3 or 4 days, 
and sometimes there may be considerable fever 
for several weeks. 

Owing to the severe reaction of most of the 
patients to the second ita« and to the high fever 
and debllitaung effects of both the disease end the 
operations, one or more blood transfuilons have 
usually bera given after the second Mjcration and 
occasionally ^fore ather operation. Heliotherapy 
has sometimes been used during convalescence and 
eicrdses given to help to p re vent scoliosis. This 
has occurred to an important degree In only * pa 
dents, in I of whom it is severe, but this padent 
Is comfortable and goes to school and does farm 
chores the other does heavy labor with a dreus. 

TTie postoperative defect in the thoradc wall 
where poitions of three ribs have been removed 
IS a relatively small one and cannot fairiy be called 
a ' deformi^ 4) Bronchoscopy or a bron- 
chogram (Fig 5) 3 iowb the remains of the lower 
lobe bronchus to be a short cul-de-sac, or a two- 
horned cul-de-sac if the lobe were resected Just 
distal to the first lobar bronchial diviaioa. Good 
drainage toward the trachea, ciliary action, and 
the be^c blast probably combine to keep this 
short stump free d bronoiial secxctiona. 

The technique that has been described has been 
evolved slowly from experiments that were 
begun II years ago and from expcnence with total 
lobectomy m man which began more than 4 years 
ago Many staged cautery lobectomy has already 
been considcrea. My first experience with an ini 
dal attack upon the Mlam was m a patient whose 


upper lobe was not adherent and for whom I per 
formed the one stage extenorUatlon described by 
\Vhittcmore (36) This patient died 8^ hours 
after operation ^th the oppearance of shock, part 
of whidi I now feci was due to undne traction 
upon the mediastinal structures by way of the ex 
terionzed lobe. The same technique was used for 
the next patient. The lobe bec^e only partly 
canCTcnous and the viable remains were destroy ed 
by flic actual cautery in several stages. The pa 
tient is absolutely well The next 5 patients were 
operated on according to suggestions that had 
been made by Samud Robinson (23) In i of 
these patients the panetal pleura was merely ex 
posed and the wound closed at the first stage in 3 
a rauzc pact was placed on the panetal pleura 
b«ort the wound was dosed and in 1 the pleural 
cavity was opened and gauze placed oround the 
diseo^ lobe until the second operation was per 
formed 3 days later The interval between stages 
In the other patients was 953 and 3 days, re- 
spectively In all s patients the lobe was eitcno- 
nzed at the second stage. In all of these patients, 
the pleural reaction was relatlNtdy unsaUsfaclory 
and the nndiseased lobe was o^ nall y only loosely 
adherent to the parietal pleura. 

The next main phase in the de%‘e]opment of the 
operation was the s^Ue stroking of the pleurc 
and elongation of the interval between stages to 
from 9 to 12 days. This has proved very sat^ 
factory and there has been no death among the 6 
patients operated upon (between April 1930, and 
AprD, 1933) according to this proc^ore. I shflll 
use in the future such minor modifications of it as 
have already been considered. 

Several other lobectomies ha\’e been performed 
during the penod of evolution of the operatiou 
lust considered bat as they iliastrate no difference 
in principle, but only minor modifications to suit 
particnkr cases, I shall not discuss them, except 
to mention the results. 

jusemra 

I have personally performed (between January, 
1928, and April, 1933) 18 total lobectomies 3 of 
the patients (16 66 per cent) have died. Only 12 
(each with a non adherent undiseased lobe) of 
these 18 have been operated upon according to 
prmaplea that have been considered in the body 
of this article and 2 (16 66 per cent) of these have 
died (Table I) Six of these la have received the 
benefits of the developed technique and none of 
them has died 

All of the 12 patients suffered from clinically 
severe basal bronchiectasis and details of thek 
cases are given in Table L Four of them are cured 
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(scfc, how c T tr Caje4) 4 art greatly Iniproved and 
ttpprorimate a cooditiaa of cure i ii modcratdy 
Improved none is undianged or worae, t are 
dead. One has been operated upon too recently 
for tbe mult to be jodged. By ezdoding this pa 
tient, 9 (81 81 pet cent) of the 1 1 wbose rwolu are 
known are either cored or Improved 6 of the o 
have Bohdly healed woondi mthoot a brocLddiil 
hstula and have little oi no ipotiim. Conxldcia 
tion 0/ the a death* m retrospect leads mo to be- 
lieve that I of them (Case 2 Table I) was on- 
avoidahle and that the other (Case 6) was due to 
an nmme attempt to tree a lobe from tough m- 
veating adbcskais. 

Six other lobectomv patienta were operated up- 
on bv me (excluding 2 patients, i with cardnccBa, 
the other with prt ^i e a ive mnlti;de and already 
dramed abscesoes, operated upon with fatal result 
bv other membea of my staff) techrdqoc* that 
are not directly related to the technique that b 
the subject of thb article. The Wblttemore oper 
abon with the modihcaticKi al tightly ligaflng the 
bilum dose to the nencardhzm bdore extenfgbing 
the lobe was used for 2 with 1 c^ieradve de&tn 
and I cure. The Ewts Criham teduiiqne was 
used m many stages for a total lobectomy In t 
patients with dense pleortl a dbwims i b with- 
out symptoms and hu brondibi ffsculc have been 
closed with a mosde pUstv and the other bsljghUy 
unproved bat has bnmchsectads of the upper lobe 
wtudi b apparently tmlnflocnced bv a vary exten- 
sive thonu^las^ One natleat nad a gbantk 
abscess and the other multiple abeceses almost 
the entire lobe bring Involve in each case. The 
ahaceges had been (haloed in both patienta before 
lobectomy which was performed by intopleortl 
bcAation of the lobe and ligation of the hOoim 
One b cored and the other has no s putum but has 
been operated upon too recently for dosure of hb 
bronchial fistul®. 

Sixteen of the total 16 patients folffUed the oi- 
tena that I believe necesaarv for aafety In that 
ther either bad extergbre adnenons cfver the un- 
dbeased lobe or they were caused to form before 
lobectomy was perfoniwL Two (is 5 per cent) 
of 16 died I of them after an unwbe at 
tempt to separate adhestocs before tbe lobectomy 
st^ Itsdf was gpdertaken. 

Few ope rations r e qui re for a tuccesrful result 
such metlcnkias attention to pre-operatiYe, oper 
atlve and postoperative detaib as does lobectomy 
( mm MtinoDe 

Almost every imaginable way of performing a 
lobectomy has been pi opoa ed or trbd. TTie Im- 
portant methods have bm desofbed in a recent 


article by Balkn, Singer and Graham, to which 
the reader b referred aa well as to the original 
artides of the Burreons wbose operatloos wiD now 
be consideietL I snail limit myself here to a hrid 
drscQSsfon of the pnndpal types of operatiocL 

'Hie most fundamentally Important dlffereoce 
of opfnloD exifta today be t wee n those who bvor 
one stage and those who favor two or more stage 
lobectomy llany <jf the early lobectcmiei were 
perfarmed fn one stage. riUenthal, a pfoncer in 
lobcctcmy reported to 1915 the largest series of 
one lobe lobectomies to one stage tbere wen 10 
dealha (58.8 per cent) In 17 patients. There wen 
5 desohs to 5 two sta^ one lobe lobectomies and 
at that Hme T-ilUrithil preferred the one stage 
operation but used a two stage operatloD if the 
patient B coodition was too poor to withstand 
ompfetioc of the operation to one stage. In a 
posonal communication of hlay 6 iptt to Bal- 
lon, Singer and Graham, reporting what b pie- 
•mnably hb endre e xp eiic n cc with lobectcmy for 
brocdiiectMb (as cgfics with av deaths) (64-8 pet 
cent), LDleptbal aimotmce* hi* pnferEoce ic€ t 
two stage procedure to which he rubs tbe pleurs 
with game dqsped to tincture of Iodine and, at tha 
aecaid stage, resects the lobe, anchon the li^ 
tms to the thonric waE, leparately ligates the 
vasda, and cioia the ch^ eicept for a water 
setl drain. Saueibrodi (31) to 1927. atated tot 
he had had 6 deaths to 6 ooe Btsi^ lobectomies. 

Tbe bigh mortality figure* ctf cue stage opera- 
ttnrn lad also of the two or more stage cperiticci 
of only a v er y few j'ears ago resulted to great pes- 
about tha propriety ct employmE lotec 
tomy at all and thb pessimism b evident in most 

of tha preseait medical and lurgical textboots. In 
19J7 howarer Whlitcmoie reported 5 case* mto 
only I dfth, operated upon by a one fta« cileri- 
nrnarifm technique that arouseti bterest 

and hope. Thb operatiaii ha* been diaaaKd 
where In thb article. Bnpm, to 1929, reported 6 
cam with i death, operated upon hr a one *^^ 
technique that was modeled afta that of Lflien- 
thal and of Garri. Shenstooe and Janet, op^ 
fag to one stage, used an tostrument with a cot 
■□ are that fiimly aqoeeted the Mura witboct ^ 
vitaliifag It, while the lobe was being amp^trf 
and the stump doeed carefully to bytia, the 
Uyer effecting pleura to-plcuia airf 

finally the stomp was sutured to tbe under sttria^ 

of the upper lobe. These featura of to 

Wltog of to stutup withoot bn»clU" 
fistula to to majority of case*. With thb t^ 
niqoe Sbernatone and Jane* lost ® ^ 

first 13 patient* and Archibald and Bethune i 
their tost 6. 
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Judged bj the cntlcal standard of niortalit\ per 
ceotage the fibres gi\*en In the preceding para 
graphs renewed hope in lobcctom> as a rcasooablj 
safe operation but the latest a\Tiilable reports of 
these surgeons are for less encouraging \\TiUle- 
more (37) has lost 3 of 10 patients Urunn (10) a 
of 8 Sbenstone and Jaitcs m) 5 of 16, Archibald 
(4) and Bclhune a of 9 and ^rec other thorndc 
surgeons who I ba\T heard ba\T used the Shen 
stone technique* ha\'C lost a of 3 patients. The 
combined figures of these cases, ciclusi\*e of the 
last 3 arc I a deaths 9 per cent) in 43 palfenta. 

None of Shenstonei and Janes patients died 
from haemorrhage from the fular stump tension 
pneumothonu pleural or mediastinal Infection 
one or the other of which has been responsible for 
a deaths follcm'ing the Shenslone operatloo In on 
other dime and for manj deaths after operations 
performed according to other one stage techniques. 

There can be no question but that a one stage 
lobectomj through an intercostal inaslon with 
first intention union of the indsion and 0/ the 
lobar stump and with od1> a temporary air light 
intralhoraac drainage lube has obN-xiusl) great 
adv'ontages oitf an> other technique that has 
been cooceii'ed and is a surgical ideal But If in 
theory and practice a one stage lobectom) U con 
iiderabl} less safe for the patient than a two stage 
lobectom) the ideal roust be sacrificed The bm 
of the one stage figures to date ore disUncU) m 
fenor to the best of the two or more sta^ figures. 

TheoreticalU any one stage opertiljon espe- 
dall) m the presence of a non-adherent unais- 
eosed lobe seems to me as dangerous as the figures 
indicate, A one stage operation tahei much lon^ 
to perform than a two stage operation and lor 
various valid reasons the tune factor in a major 
operation within a wide open pleural cadty upon 
I^ents so ill with grave sufqjuraUve pulmonary 
disease as to require a lobectomy probably hascon 
siderable bearing upon the occurrence of poitop- 
eratii’C pneumonia which has been 0 prominent 
cause of death in the one stage report*. I am told 
that the Sbenstone operation takes about iK 
hours though it has been performed in 45 min 
utes. It appears to me that in the long nm pneu 
monia will not be combated more efiectivcly by 
ocduding the stem bronchus on the diseased side 
with various balloon devices than by the simpler 
measures that have been considered in. this article. 

One of the greatest theoretical as well as actual 
dangers of any one stage operation is that of in 
fectfon of the pleura, mediastinum, blood, and 
thoracic wall The in trab roach laJ secretions of 

Todor E<lnrdi. Id rmxt lctl«r tdrlpa n tk«t b«i lost cabr t 

ot pa t l rwt op»Tit»d «o br tM S lKt i i i tP -lnl i T Di 


these bronchicctatlc lungs are loaded with highly 
tnrulent aerobic and anaerobic organisms. Wlien 
the lobe is resected some contamination of the 
pleura in the neighborhood of the hilum from the 
opened bronchus Is almost Ineidtable in spile of 
careful protecti>T packing Although obliteration 
of the entire open pleural canty which Shen 
stone 5 technique lends to accomplish shorllN 
after operation, docs much to prc\Tnt the dc\’el 
opment of infection It docs occur not rarely A 
NTnilcnl infection of an unprepared Ndrgin pleura 
IS certainly a groNt complication as is progresslic 
infection within the already Infected hilar slump 
which has been dosed by suture in laiers. This 
Infection may not onls quickly reach the medi 
astinal areolar tissue (Archibald, 4) but it may 
break down the calgut sutures that were used to 
dose the bronchus and pulmonary ntsscIs and 
break down the new thrombi with resulting sec 
ondary bamiorrhage (Archibald 4) and bacteri 
rcmla (Archibald. 4) Opcnlngof thebronchusmay 
cause fatal tension pneumothorax if the pleural 
drainage tube has become occluded by blood 
(Brunn, &) or expanded upper lobe If a patient 
is gi\Tn large doses of opiates to help to keep horn 
from coughing open the sutured bronchus the 
don«r of stasis pneumonui Is greatly mcrcaa^ 
If the thoradc wall inosion become* Infected 
and breaks open before the mediasUnom has had 
lime to become sUffened or the upper lobe to be- 
come firmly adherent to the costal pleura the 
patient is eiposed to gra\*c danger of death from 
mediastinal flutter or its compbcatlng pneu 
monia. Lfllcnthal (18) has warned ogamst the 
danger of anaerobic infection of the thoracic wall 
Lodslon (whose tissue space* ha\*e not been scaled 
by a preliminary operation) A further danger of 
the Shcnstooc operation is that the temporary 
snare around the lobar stump may slip before the 
great pulmonary \*essel8 have been c^«ed by su- 
ture, this occurred m one of Archibald s (3) 
but the hamorrhage was controlled before a dan 
gerous amount of blood had been lost The in 
creased luibHity to brain abscess after primary 
lobar resection has already been discussed. 

The evddence that is now avaflable seems to me 
to dictate the conduslon that the margin of safety 
is far narrower with a one stage rhwn ^ two stage 

B tion Conilderatwn of one stage lobectomy 
1 not be conduded without mention of the 
delicate and successful techmque that Churchill 
(la) used in removing a cardnoma of the stem 
bronchus together with two pulmonary lobes and 
which will shortly bo described by him Churchill 
(n) prefers a two stage operation preceded by 
temporary phrenic nerve mterruption, for non- 
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toalignint polmonauj lopjxirmtJon If the plrane 
are DOD adherent. He has performed six lobec 
tomles for brocduectasl* idthoot a death, aorely 
a ronarkable record. One of his three lobectom) 
patients for carcmoma is rrell and two died. 

To Samocl Robinson (33 24) tboold n the 
honor of being the hist to sec dearly the unpor 
tint advantages of obtaining adbesunj of the on 
diseased lobe before under^kiog t^ lobectomy 
Itself. It Tu because his \'ajraas methods of pro- 
docmg these adhesiacis just missed being suffi- 
dentl> effecti\T that lob^omy was not accepted 
as a tzseful operatiOD 15 vean ago. In hit hu| 
dimcai report he (»6J stated that, if it were only 
possible to get the undiseased lobe anchored and 
to rccoam anchored the chief obstacle to soccess- 
fui lobectomy would be removed. 

Sauerbnich haiapparentJ} been /requeniij'dis' 
taushed with the techniques be has toed and baa 
often changed them. At firat (38) he used a one 
stage operation then (28) a ‘piece by piece" 
(iioeckwelae) lobectomy then (28) Ugatloo of the 
lobaf artery and removaJ of the at a aecnod 
stage then m 1928 (y^) presomahly In staM 
phiwcectacDy thoTBCoplasiy ligitlonof thelobiir 
artery, and If it were poasfble to free the lobe to 
the blum, reseetkn and separate Ugaiioo of the 
artery and vein when feasibie bat max ligatloa 
wboi the hihim was etpeoalh toogh. In weak 
pabcots and apparently for others. ^ advbed in 
stead of this procedure r e mova l of a few riba and 
an cxtraplen^ poenmolvats with paraffin hlliog 
and 6 to 8 weeks later an extensli'e thoracoplasty 
with the paraffin m place and 3 to 4 weeks later, 
removal U the parmffin and of tne lo^ as the final 
stage. He also wrote at this mme trmp (1028) of 
having used an extensive thoracoplasty 1^ later 
after separating the lobe from adhesona packing 
gaoxe arocod it and repeating the pacaing and 

f irtasure and, finally tearing the lobe free froo 
Is adhexkms and Hgitlng its hilam with a robber 
tnbe (Zaaijer 38 39) Nisaen, in 1979, writing 
from the Sanerbroen Clink, advised osing an clas- 
tic hilar ligatnre (Lenharts) if the hQum were not 
well fixed m dense scar and if it were, he advised 
r esectin g be ta een nuias liga tores- hoaemlniqyo 
described In tome detail the use of para^ dthcr 
ertnpkunlly or intnpleninlly when socne ptenral 
adbesons already exist. In an effort to produce 
plcnrol adhtslcns as well as to co c ipiej s the dis- 
eased lobe. He advised 2 week Intervals between 
the first and the seond and the secood and third 
stages instead of the much longer intervals that 
Sanerbroch had recoentnended 2 years beftre. 
Nlnea at that time proposed rarroundhig a non- 
adheient diseased lone with a doth bag (Robln- 


soo in 1917 surrounded It with a gaoxe pack) 
The last report from the Saucrbrnch 
from \itsen in tfljr anphaiirfDg the fanportaace 
of having adbeslcxis all the way to the hQam and 
advising repeated packing before removal of the 
lobe with an elastic ligat^ but It Is difficult to 
tell from this artkk whether or not Sauerhruch 
has as yet entirety ioxt hb fitllb la the abiCty cf 
extrapleural paraffin to form laffickntty extend re 
pfeurv adhexkxis to m«ke lobcctocny t^e. Denk, 
101929 obsen*ed that extrapleural paraffin placed 
over the diseased lobe u Saaerhinch plsos It 
does not /wp*? fonoMtioD of adequate adhnioci 
over the undiseased lobe, and I do not ondeTstand 
bow It could be expected to cause the desired re 
action In the mediastinal and hilar pleura. 

It sppears to me that the Saoerbroch tech- 
niques are anneceaaarily complicated, that what 
to me as iiniii 1 twiiy ma}or operalkns 
(stages) hcTcase the patients kop^y and that 
^ none of them Is any direct effort made to create 
firm adhesfccs over the undiseased lobe These 
same aitJdtzoa spffy to the techniqDe empiciyed 
by Zaaiier and Or^ilos. It is not made clear by 
Saoerbroch, wbeiho or not be bu Indoded tn hts 
reported statistlca any deaths that may have oc 
ctured darbg the thoracoplasty and other stam 
preUffllnary to the Jobetrany stage proper U I 
tboold not coont the death that ocatrred in 
Case 6 of Table I after the operatloo that was 
performed 10 days before the intended lobectomv 
my mortality would be i death in ii cases cr only 
9.1 per cent instead of the 16 6 per coit that I 
consider the correct figure loc the series abent 
which the aitide Is primarily written. Irecnguitt 
that in a narrow tiTiTy a statistkal report cm "lo- 
bectomy” might be considered to Indode ooly 
those potifBU upon whom lobectomy was setu- 
■IK accemplished, bet on the other hand, any 
death o n n i n iig after any stage whatever that the 
surreco cDiaiSrB to be a necessary preifinfiiaiy 
to & lobectomy itself should properly be counted 
as a lobectcuny death. 

The following reports of two or more stage lo- 
bectomy (but nsoally without dear Indkaboo u 
to what techniques were used) have been BiS« 
from the Saucrbrnch Qndc (eiduxlve of 
‘plece-^ piece lobectomies in which there were 

2 deaths m 9 patkaiti) 19*0 6 lobedoml^ 0 
deaths 1924 10 lobectomiesjj deaths 1927 u®) 
13 lobectomki, 3 destths and aD the others irw 
cuiisi, not only unproved" 1928, lobectcmu^ 

3 deaths 1929 (Kiampf) 18 lobectcmics, ydeaths 
i93i(Nl»en) 3giobectomks,4d«ths. 

itCwrl p}i wwTTTigial figures and espedallystartl^ 

is the apparent that there was bet i detUi 
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m 7 >tars among j 8 patlonu (comTOre the 1934 
and the 1931 figxircs just gi\Tn) Also slartlrngis 
Sauerbruch s bald 1927 itatement that ntrj one 
of the jopaUenliwho ha\TBum\*ed the operation 
is nclunllj cured bt which should be utKlerstood 
a solidl) healed wound without an^ bronciiial ts- 
tula whateNTr and 5 grams or less sputum in 94 
hours. When howevTr, Sauerbruch s one stage 
and piece-b> -piece lobccloraj cases arc added to 
his two or more stage lobcctom\ cases there u a 
total of 53 cases with la deaths a mortalllj rate 
of 33 6 per cent 

sinoiARY 

1 The manj dangers inherent in resection of 
an entire lobe of the lung are expressed in the 
proh{biti\‘e mortolitN rale of 534 per cent for 117 
collected cases In which recent unprot'emenU m 
technique were not applied 

a Another senes 01 iis cases has been coUeclcd 
from the 8 foreign and naLi\‘e clinics which ha\*e 
contnbuted most to the stud> of lobectomy with 
a roortaUt) rate of ai 5 per cent 

3 In this article are rqjorted i8 personal coses 
with 3 deaths a mortalit> rate of 16 6 per cent 
None of the last 8 has di^ 

4 The undiseased lobes of 13 of these iS pa 
tienta were not adherent and special measures 
were token to m'ercome this particular danger 
Two died (166 per cent) Onlv 6 of these 13 
patients ha\*e recciN'ed the benefits of the dc'Tl 
oped technique and none of them has died 

5 The prmaples of the operation and its tech 
mol details are gi\’ca, 

t The other modem lobectom> operations are 
crltlcallj considered. 
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INTRA\^OUS PYELOGRATm 

Dl IIed CTTO D\ES Wciuscto, Gculutt 
D%Tttw •< Uc I ■<iant’ tkt Oni » i <j CXadc, WmiWt 


O NLY » ibort time hu dapaed tinct the 
fundajneQtal rcKarcb«« of Roieno \*oit 
Licfatcnbeis Swick Blxu, Liditwlta, ftj>d 
Hedtt fint made it poMfbte to obtain adequate 
ndiognpiuc demoostralUD of the urinary tract 
b> meant of an tntrm^Tncniii) Injected contrast 
afcnt Nevertbekas, a larpc number of impor 
tant P*P«» have already bccti pubUahed which 
have lea to the rapid dev-dopment and eiploita 
tioQ of tha \-ahtable dra^oostK method HaenJach 
rtccQllj eave a comprehemhe revdew of the acope 
and ap^cation of t^ method at the Intematlonal 
Radiologka] Congreai in Paris, aod at the tame 
time lammanxcd the hatorj of its discoverv 
AnjTJTK wishing to obtam a dear outUne of the 
6e\Tkipnicnt oi the method from unsatiifac 
tor> bejpnningi into a valuable addltkm to our 
dh^oftic armameotajiam should Mt faO to 
coi^t Haeniach a artide. 

It ta onnecettary to recapitulate here the ttepa 
in the devdopment of the method dnceKaeniau 
has traced this In iu ecitiret\ up to and fndudlng 
the introdocuoD of the newest contrast mediom 
for Intravenous p>'eiogriph\ uroadettan B 
though the element of tune has prevented him 
from reporllnf npoo any v-ery cr(end\T a 
pcn cDcrs - In couiradnUnctlon to Haenach we 
indfflc to the opinion that to a certain alent 
uroodcctan B. representa a hnal stage m the de- 
vdopenent of Intiavenoua pj-dography hoi onl) 
has the redoclkm of the amount « solvent to so 
cidiic centlmeteri grcally simplified the appUca 
tloo of the method bat In adailion the escrellon 
of Iodine m the unne hu attained a perfectlv 
adequate concentration for contrast parpoaes and 
further under ordinary drcumstancea, it is limited 
to a short period of tfme, 

UmtUOan fl Is a pjTidin derivative with 51 $ 
per cent of organically combined Iodine. Twenty 
cubic centlmeteri contain 15 grams of the nilv 
stance dkaolved In a lO per cent aolutioo of inrert 
sugar This amount b sufficient to gtvT dear 
plrture* not only of the urinary tract but alao of 
the renal parenchyma Although the aolatlon Is 
hypertonic, the addilkn of ln\'ert sugar has, 
according to our ex per ie nce, prevented the ap- 
pearance of such symptoms u a scDsatkn of 
warmth thirst perapfratloQ nausea or vomiting 
we have not observed such effects after the 
tn}ection of uroadectan B Occaskmally the 


patients complain of a drawing pain along the 
\*eloa in the upper arm radiating into the foream. 
These pains are a sign that theln^ectkxi hu bees 
carried out too qolcrh and can be ai-otdoi by In- 
jecting more slowij TTiey are Dot the precurioa 
of thtumbosis, a phenomenon which we have not 
ofaacrvTd in any case 

Since uToadectan B docs pot lofioence the 
coagulation time or Kdimcntathn rate (von 
LichtenbciT) there need be no fear of the oc 
currence of thrombosb or cmbolbm, pnyvided the 
technique of Inlection U correct. According to 
llaenbdi, nroaelectan B may be used in ill con- 
ditions *dth the exception 0/ unrmla, and our 
experience coofirna thb xdew Analysis of the 
tirtne (HedLOjbach) shows that in the fii»t hour 
following the Injection (cspcdalJy the fiiat 10 to 50 
tnifiutes) uroadecian B b excreted almost qnaali- 
tiUrely there is a marked diomb and the nriae 
shows a high pere r ntage of Iodine (about 5 ps 
cat) Thb property b re*xftslWe for the rela 
tIvHv good contrast of the films obtained and for 
the fact that the uieters art more often filled 
ihjTOugbout their whole extent than b the cue 
with other cootrut agents. Thb observatico is cf 
pojrtfcalaj Impartance u prevwtiily InffiridBii 
authon ha\T cimstdered the danoostratloo of the 
nreteis in their whole extent aa a sign of a 
lomad ccmdiUou oc Irrcgulai fonctioeu In spile « 
all its obvTCUf advantages, we must entirely agree 
with Haenbchi lUtement that fntiiTCOT 

C veiognuns also are nix» oartilon usdes^ Tm 
due to the fact that the pictures are reborriT 
weaker In conliut than those obtained wffi 
retrociade pyelography While practice grading 
enabfcs the eye to interpret the meonini « the 
puctorea, it sometimes happens that the aui^t 
of gu or fece* in the gut Krkmsiy I°t«ferw 
Ok demonstration. Many methods art aocpttc 
to avoid thb and we have gained the 
that. In ambulant and unprepared pticpt^^ 
phenomenon b least freqoently and “*■ 
ohae^ Nevertheless, it Is not F«*^ 
exdude luch an occuireoct with *b^'*j* ^ 
taintr and under inch drcmmtances the Qe r°^ 
ftra of the renal pdvb by means of retrogmw 

pyekgiaphy wffl give better resulta. , 

^^^re retreerade pyel«raph> 
valH not tJene for such cas^ 
centiy pointed out that the baib of tntra 
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pj-clogniph\ and therefore its Jndicatkirtt are 
entire!) diilcrent from Ihow: of retrograde 
n)*dograph> Wth the latter method we are deal 
ing exclusive!) with the demonstration of a norma! 
or pathological condition of the lumm of the 
ultnar) tract In this conrvectlon, it must 
not be forgotten that if the contrast agent is 
instilled at n pressure higher than the norma! 
for the unnarv tract, an artificial and deceptt\*e 
dilatation ma) take place and an accurate picture 
of the size of the renal pelvis is not neccssanl) ob- 
tained The lntra^■enous method whOe it demon 
strates gross changes in the anatomical condition 
also gives us information as to the size and shape 
of the renal parench)Tna and of Its functional 
acti\at) This fact enhances the N’aluc of the 
intra\*enou8 method from the point of vdew of 
diagnosL From the technical standroint the 
lntra\*cnous injection of 20 cubic centimeters of 
uroselecton B is far more agreeable for the 
patient than uretenc catheterization It follows, 
therefore that the intravenous method with its 
superwr adaptation to ph)Tiologlcai oorvdltlons, 
should in most cases precede the application of 
the retrograde method the cmplo)*ment of the 
latter being onl) necessai) when the information 
gl\*en b) the former proiTs msufficienL 
In accordance with the obsemiUons of Hccken 
bach on the rate of excretion of uroscleclan B the 
\ rri) exposures are best made within a period 
of 10 to so minutes after the Injectloa. In some 
of our cases excellent pictures of the renal pelns 
were obtained 6 minutes after thecompletion of the 
injection this having been earned out with the 
patient l)’iDg on lbe\. ra) table (Fig i) Occa 
lionallv the most strongly contrasUng pictures 
were obtamed by taking a senes of films at inter 
vals of 10 minutes up to 90 minutes offer the 
injection- Perlmann refers to the fact that 
previous mveitlgation of the rate of cictcUod of 
mdigocarmlne ma) give some indication of the 
best lime for making the exposure ^Vhen the 
kidnc) function is damaged the excretion of the 
contrast agent may be delayed on one or both 
sides and the "X. ra) mvestigation ma) have to be 
prolonged even mto the next da), the exposures 
being made at longer Intervals, before a complete 
picture 18 obtained The pictures gain In defimtion 
when the contrast agent is held up in the renal 
pelvis by means of compression- We were not 
able to convmce ourselves that pressure over the 
bladder region was of much importance for the 
success of the pyclograra It is far more effective 
to constrict the ureters at the level of the sacrum 
(Ziegler Koehler etc ) m any case pressure 
^oi2d not be applied until unne containing the 



Fh? I Tfcicn imciMdbtH/ iflcr ioifctloo- PoJtkm of 
right kidney low oomsalpelrli. OntieWt rrtulpdvi»h 
douMc and two email Udiwy ehadowe tre teeo which in 
comfainatkin dn riw to » mul rootour Krarwhat rimnar 
to the Donoal 

contrast agent has collected m the renal peUds. If 
the compressor is applied too soon unne contain 
ing the contrast agwt wfll become mued with 
unne free from It and the contrast in the \ ra) 
plate will suffer With the use of compression the 
mkldJe section of the ureter remains unhllcd and 
is not therefore demonstrable This condition 
must not be confused with occlusion of the ureter 
due to Slone etc. Funher if the renal pclvfe ap- 
pears large there b no reliable method ol knov-ing 
whether this is due to the stasis produced b) the 
compression or not For this reason we loosen the 
compressor as soon os a suiTicienU) good picture 
of the renal pelvis for diagnosis has beffl obtained 
In spite of all precautions howTver it is not al 
wa)-8 possible to demonstrate the unnary passages 
in their entirety Slight changfcs in the contours 
of the renal pelvis in particular (small shadowless 
stones, small tumors tuberculosis etc.) are some 
tunes better demonstrated by ascending (retro- 
grade) pyelography 

In view of the complexity of the subject and in 
order to be as condse as possible we would once 
again refer the reader to Hacnbch s paper for a 
description of various individual points and of the 
normal appearances. We will con^e ourselves 
here to the discussion of various important points 
as they arise in the course ofj^docrlbing some 
especially typical cases. 

Figure I was obtained immediately after tin iti 
jcctlon The left renal pelvis is double TheprKj 
can be well seen even to the finest details of tiu 
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CDiCric mkrfemat o( the riftu niMl p«lvk vUefa hu • 
pcnlmiifka, ihiQlAT to thi root ol i ckIUi, ccetdi^ tiw.^ 
tba oirter Tb« tdt kJdoQr tlion mo exartue «tw< no 
■iMdowtcrf Um mreac fay i BX . Th* bkddcr b opty 
Dbcaoib Wt Udocx Dot hmctloohig oo ftcoxtnt ot 
dotrocUoi ol tlte pveocliriim frm tb* k^drocMptmctL 
IitencJUcst hj^ln Ptphfoi^ ol rifbt kidoex (m tot) 

caljro. In the UUnl rentl pelvo pnctkally 
ooly the ciljxei ut filled and the ■natotnlal pel 
vu ibowi only a tlun contrait ahadow Soch 
pJcturei often alternate with othen In which the 
■ante renal pdvis b cocnpletely filled and dearly 
dentomtrahte. The pbenomenoo b etpedally 
Dotkeahle In tmaB iized renal pehra, and we 


I renal pehra, and we 


attribute It to tranaent contractkna (Manfea, 
Haenfach) In thb cue, however anoQicr 
pouiblllty must be cwialdcnai The porcnchyina 
coTTcaponding to both renal peh-ea a markedly 


penetrated by the contrast *o]utloQ and b, there 
lore, dearly vblHe. The parenchyina ihowi the 
appearance of a doable kidney and both parts are 
nearly renlfonn. The lateral poctloa of the 
parenchyma b the smaller hi relation to the si» 
of the pdvet. The larger portion of the dembk 
kidney to which the medrally placed peMs be- 
longs, lies with Its most v’duminous part cone 
•poindirsg at every point exactly with the position 

of the anatomical renal pel va In the lateral soiioo 

of the kidney The* topoeraphlcal rdatiocuhlps 
snagest that possibly the laterally placed renal 
pcivls b developed only as a narrow fissure swt 
that as a result the thin U^tt of cootrast urine 
lyin^ In It b Dot sulficfcnt to denxaiitrafc the 
I^VB. Tbbposmhilltv must be the more icrioaily 
co ps id eftd smcc in subsequent exposures no fan- 
prov-ement was wen In the demomtration of tbc 
renal pdvis. Tbe appearance fa not therefete doc 
to ininiitoiy cootraetkes but to a pcnniDent 
coodiUon. sun more the cxcretloo of the coc- 
trast urine on thb nde was practically ccmplete at 
the end of ^ mlnutea after the bjectioo. In the 
pyTlogram obtibed at thb thDe;,’*tbe nroal 
pareachyma iberwtd the Dermal degree of opacity 
to \ rays, frtin which it may also be asrooed that 
the exattke of cootrast orbe cat thb ride hu 
cme to an end. For the »me reason it b do 
longer posible b the last exposures to differen- 
tiate between the two sectloos of porenchnoo of 
the double kidner 

To thb must oe added the bet that nm lo 
mbutes after the cimpletiOQ of the in^eetkn the 
pajenefayma and pehv of the left side show only 
very weak shadows. On the other hand the 
parenchyma of the rlAt kidney was oniisoaDy 
dearly vblble dorlng uie whole tfane of obsma 
tkio up to the end of to mbntes, that b to «y It 
was heavily filled with contrast tgenL Here too 
cootrast onne was prese n t b the pdvb imroedl- 
ately after the bjectioo- The best degree of filUnf 
was obtsJned lo minutes after bjcction but 
after 30 inbutcs the renal pelvb was as ctjD' 
demoDStiable as Inunedbtely after the fajecti^ 
Only after 30 mbatea did tht pfetures giadnaliT 
bccocoe less dense. It cannot be said ^th 
certabty whether or not these cfaroco lo^ksl 
differences b eicretbo are doe to the obvw^ 

congenital malformitioo of the left kidney llud> 
greater Hiffe imc e a b the excretko ti me are 
described by Hsenbch b su(± cases, hj jmnU 
pathological changes are undoubtedly present- 
But b thb case a^ it b portkularlT worthy d 
Dotko that not so moch the eiaetloo but the 
accamuladoo of the contrast agent b the par^ 
chyma, first sets b 00 ooe side Icng after tie 
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Fig y Thirty mlante* iftCT foiectioo Nomul pye- 
Wnm go Wt ride. Oq the nght ride loedente dJhUUoa 
of the refill pelvii with flitteoed out celyca. TbeoreterU 
rikhUy dUited u fir dowo u the regloe, Ta It* 
ae^bhOThood trtcei of coetnit igeat oied for the desno 
itmtion of 10 liMoetf hctuhi ire to be ceeo. Ducnodi 
bydroocphroris diK to farvoiretDeot of the areter 10 id 
herions resdtlac frocn 1 relrocoUc ibicen doe to 10 
itti^ of appcoaldtl* dtuiog p re gni ocy 

mwTTmtim point of cxcTCtion ha* been reached on 
the other ride Suffioent observations ha%T not 
as >et been made to enable one to »> how far 
p mwll chronological differences In the p^elralion 
of the contrast agent into the parenchyma and ita 
ejcrctlon Into the renal pelvis are physiological or 
otherwise. It cannot, tnerefore, bo dedd^ with 
certainty whether the above described fonctional 
condition is pathological An Important poinL 
however is Uie fact that the accumulation of 
uroselectan B in the renal parenchyma can take 
place at different time* m the two kidneys. 
Further it can be dearly shown that unilalcral 
anuria due to prcrenal causes docs not lead to 
such a degree of compensatory activity in the 
other kidney as to permit the latter to excrete the 
whole of the contrast arat but rather should ft 
be said that the first kioney can later make up for 
its deficient activity For this reason the process 
of excretion must be observed If neccssarj' over a 
prolonged penod 

Figure 3 u a reproduction of one of the pictures 
obt ain ed from a m which such conridenition* 



FI* 4- Twtfitymiftiitaaftfrbiectioc. The right kidaey 
b dbpliftd opsrtn] and b lomrwbat cetnnressed. The 
Mth « the rauj pefvb, which b directed down 

ward, b tomed inward and the ureter filled with centraat 
urine run* downward aktfi* the right border of tJbe vertebral 
coluinn. tMiile the ocrttlon of couLrait urine ha* poaacd 
It* marl mum point on the left on the right ride the 
Inteority of the ihadow remains the same. One can see 
“tufti” which are doe to filling 0/ the renal tubula with 
contrast urine, and which appear a* contlnuatkrn* of the 
end* of the calyce*. The renal parenchyma b completely 
Intact. Obgnoiib retrop eri toneal lipoma. 

OS mentioned were of clinical significance The 
pelvis of the nght kidnc> is greatly enlarged and 
presents flattened cootours on all side*. The cusp* 
of tiie cairas are also enlarged and flattened out 
The renal pelvds runs downward sharply and ir 
regularly like the end of a radish, which is strongly 
•UMeatlve of a constriction of the ureter at Uib 
point The exposure was made 45 minutes after 
the bjecdon and Is m the main similar to its 
predecessors. The accumulation of the contrast 
agent in the kidney parenchyma cannot be demon 
itrated since It fs ooscured by a collection of gas 
In the colon None of the films showed the 
presence of contrast unne b the bladder Only 
after hours of delay was the contrast fluid 
evacuated from the renal pelvis. This observa 
Uon d efini tely shows the presence of an inter 
mittent hydronephrosis Since the ureters cannot 
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Fa 3 \ *0 tdmita kfur both irml prim 

4 n ailed vhk cooUist oriae. the rirtt briof Icrrer Ou the 
Wl The rirtc rettal prirti a "imT i aeurr Ibe mMtnn Bite 
tbu ■onoftlKt tbu Ui twn krrer cahra wUrh ue •Imoet 
nrtidl Ue immcdktriy tbon (he [atenl peoc M i o( the 
fifth tamber rertebn. Sfaadov ot the retuil parewhjm 
poor oo both tide*. Prebeble dlftCKrdt, bormboe Udaejr 

be deaonstntcd In til cue*, this diagootis can 
obviotuly be made onls when cooliaat nrinc con- 
•Istcntl) fails to fill the bladder that h to ny 
when other kidney escietti no uruie Into it as 
happened In the case under condderation. A\e 
were able to obaervo this case unlnterroptcdly for 
oolv 9 boon after the Injection tod 14 hours after 
the Injection we made another control exposure 
with cxactli the tame result At do time In the 
course of the examlnabort was contrast urine 
found in the left kldncj or ureter 

Such findings can be correctlv Interpreted only 
in asaodatkm with the general Khtory of the dia- 
and the results of other examinatloos. 

A fame, Sfed so mn, coemhlntd of attschs of psla 
te the kft upper abdoraes and Un for the kst 1 1 jeaia. 
Tbm Iwro racRased fai freqsncx and cf bte hare bm 
■ rf«T^Mflfcd br TooItlDt ajd i.i.nllfstlop. The con*- 
rpwHnj ara b timthr on eamlutloo and pafpstkn. 


InUhe anl rxcretloo of water maliitalatd a halanca 
a period of a week. Tba wwdflc frailty of the arise nrird 
fiM lotfi to iora The test for aJbosim was poririre. The 
toOment sbowtd hife aorebm cf erythrocTlea and 
leorocytrs. No ordem was pmmt The pa tint everted 
m embk endmeten cf onoe i hoot after takinf 1,000 
cnbic crathneten of tea and after 3 hoars 415 calic 
emthnetenof a nedfic mihjcf >oo> Oo a dry dirt tlw 
■prdfic frarlty ol a smatl qoaDlIty cf srioe paWed ta the 
esrolof varied frem to 7 to loao. Xelhylm bloe was 
ewtrtrf froDj the rifht OTrtey ndontei after lojertioo and 
(mil the left in p nmwtea Tw arloe from the left aretrr 
was only very Ufaslly tlratcd with btie tetroftade 
pyetotraphy arts aot w ce ea afu] oe the left side On the 
r^l sld^ a pyriofraai 10 that sbowa to nfsre a 

waaobfahird \ rrrieweif thciodirktaal hnHoppmaftled 
the dkfnoda cf functional dr&riracy cf the left Udoey 
toitrtber wtih taalnltmaace or prr^pa a co mp e a wtory 
temase of the fnactlcnal actfrirr of t^ rtfht Ladney \t 
cpmrioo the pamchyisa id t^ left Udaey was found ( 
beahnoAnnmletelyoestrDytd. Behind the Lidary which 
was dowly aabernt t the torroaniSaf stractvrs, was 
walled mal privt^ Ita lu tnen was ctaspmaed 10 a 
faaO aSt, fnn the lower lateral pole of irUch raise the 
ujTim. K few drefn cf doody arine could be e ^w ta sed 

frnnh. tAaUtkin cf the priiic hmen waa faDpow&le OD 

•erwuat cf the rishfity ef Ha waCa. 

Thus whDc retrograde pvtiographv could cailv 
show the snstomlcaL] cbsriges of the right leniJ 

E lvis, btratTnom pttbcriiphv showed that the 
Ioe> had p rtse n ed Its functional acthiU Ab- 
sence of &nv coniTsst agent b the paiTTKh>Taa of 
the left Uiirej Justified the condason tlut the 
power of coDceniratfcm of the left kidnev foe the 
glvwn test pihstance l,e. urnsdectan B (Licbt 
wlu) was as defi et enl as for Indigo and other tSs- 
solr^ substances. It could also be sssomed that 
the unilateril fonctlonal defioeno frai rcspocsi- 
We for the ohicrvTd dhturbances b the fluid a 
change. In ihb coonectkin It must not be fee 
gotten that there is always the pcmlbill^ cf 
irversfble suppressjon of function psrllcularix b 
usodalkm with ureteric cakulL 

In another caw the estaUbhroent of the 
diagnosis was more simple (Fig 3) In tbb 
poillTOt a h\*droncph«*s »d de^oped as a re 
suit of a retrocolic abactu lollowtw upon sp- 
pendidtis during pregnano tbe right ureter 
na\’lns been b\’ol\'ed in adbesioni. In thb caK 
also t« blcnso shadow produced bj aKtud^ 
(retrograxie) p\’elQgraphy| b characterwilc. H) 
dronephroaes doe to roccnanical obstiuclloo are 
excellent cases from tbe tecbnkal standpoint 
btra\'cnous (descending) p)-elocraphy suw Ibcr 
cannot ahrayi be filled irom beKrw with the same 
degree of certaJntv Tbe question hr^ “ 
whether the Increased contnat obtained fc» due to 
a greater concentration of lodme b the ur w *^ ® 
tlK fact that the \-ravi have to pass throogn 
thicker U\er of contrast urine. This can w 
definltdj dedded ooh estimating the iaixae 
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content of a speoincn of urine rcmo\Td through 
the ureteric catheter from the intensit) of the 
shadow of the ureters in our film hcrwe\*cr, it Is 
e\'idcnt that no appreciable increase in the lodioc 
content of the unne has occurred and that the 
increased contrast obtained is due rather to the 
thickness of the hjdronephrotic sac and the thick 
ness of the lajxr of contrast unne contained In it 
The ureter is espedaJlj dOated In Its fliolurabar 
portion At the point where it passes into the 
small pel\Ts the width of its lumen is normal 
The seat of the constriction must therefore be 
searched for In the region of the sacro-Dlac joint. 
This pomt was also indicated b\ in%T3tIgalion of 
the cour»e of the abscess fistula with lodipin 
(Traces of the iodipm arc to be seen as fine flecks 
of mctallk: densit} from the neighborhood of the 
ilium up to the renal peUns and ureter) On the 
opposite side the excretion of uroselectan B Is 
normal 

A charactenstic case for intraxmous pxxlogra 
ph\ may be brieflj referred to here In a j-ear 
old household worker a solid tumor with a 
smooth upper surface was found filling the whole 
of the nght abdomen It had graduall) grown to 
its present sue and had displaced the ascending 
colon forward and toward the middle line. As U 
shown in Figure 4 there was a timflar displacement 
of the right ureter Other dinical signs contrib- 
uted nothing to a more definite diagnosis. 

After IntTBNTTKDUs p)*elograph) had been done 
the posaibilit) that the tumor was connected with 
the kldne> could be definitely eiduded This 
oplmon was justified not only b> the fact that no 
cWactcnstic chanra were found in the renal 
pclxTS but far more Because the renal parendiyntt 
was filled with the contrast agent and its contours 
were on all sides wdl definrf and the mottling 
soch as would ha\T been present in the presence 
of a tumor was entirelj absent- This tact was 
definitely demonstrable in all the films. Actuall> 
the condition was due to a retroperitoneal lipoma 
weighing 3 pounds. In this case also we obsmxd 
a difference in the time of excretion of the contrast 
agent by the two kidneys Fi^re 4 was taken jo 
minutes after the mjectkui. At this tune the ex 
cretKin of contrast urine on the left side was, as m 
Case I already on the decline. As a measure of 
this we must consider not only the filling of the 
renal pelvis with contrast unne but also the in 
tensity of contrast of the parenchyma In a series 
of films it is easy to reoignizc the increase and 
decrease of intensity which correspond to the func 
tJona] activity of parenchyma and renal pelvis. 

In well contrasting pyelograms such as tbc 
present, the urinary tubidca are not Infrequently 



Fik 511 Tfcim In oUiqae position Wt Lidctcy 

prUi*. Tbc pdvi* and tbe upper part of the nrtlcr form a 
nm eooeaix pentaiody The opper aectloiH are phewj 
more poaterlorly lhao the lower Probable diwentais, bor« 
shoe kidney 

demonstrable and give nse to the appearance of 
‘ tufts which con\Trge upon the ends of the 
coljces These tufts are the same as those which 
os Is well known are sometimes found after 
retrograde (ascending) p>xlograph\ In com 
panson with the latter howevxr the appearance 
obtained with Intraxxnous pjxlograph\ is less 
distinct Indindual urinary tubules cannot be 
dutlngulshcid from their neighbors n fact which 
supports the Iheoiy that the unnarj tubules can 
not be demonstrated b\ retrograde p>*elograph\ 
unless thc> are distended 
Intravenous pj-dography was earned out m a 
j6 >car old farmer who complamed of trouble 
following a kick in the region of the nght loin 
sustamed dunng the previous jxar Uretenc 
catbelenzaUon could be carried out onlj on one 
side on account of the djsplacemcnt of the tnouths 
of the ureters. Figures 5A and B which were 
obtained in this case show that m addition to this 
anomaly of the ureter the kldnc\*s also had some 
peculiar features. The right kidnc\ was more 
than one vertebra lower than normal and was 
partly displaced medially in front of the vertebral 
column The left kidney lay obliquely In order 
definitely to exclude the unlikely diagnosis of a 
floating and dropped kidney an exposure was 
made m the uprignt position (vide Rflfo) wluch 
showed no alteration m the position of the kidney 
It should be pointed out In this connection that 
the taking of pyelograms in the vertical position 
which 11 neceasary In some cases has been greatly 
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■implified by Intrmvtiioat pydogripliy With the 
retrograde method the prc jc Dce oi a cyitoscope 
and oretcrlc catbeten this position very 

implcaunt lor the patient uriWt spedal amnge- 
ments are made 

Unfortunately the perenchjma cootaloed ao 
little of the contrast agent that It was not poMible 
to prove or exdnde the presence of a horBcaboe 
khhiey which seemed the most likely dlagnoafa. 
On the other hand both renal peUTS were so well 
filled with contrast unne that b} the combined 
use of a tube and a lead s creen It was possible to 
obtain obliqoe views of tbem one of which is 
reprodoced m Figure $8 The whole of the left 
renal pelvis can be clearly teen. The central beam 
of ravshasniummated the renal pelva in tbeoune 
plane as a typical longlttxllnal honlsectkn so that 
all the calyces togetbu with tbe anatocokal pelvis 
are pro^erted in appravimatelv the same plane. 


This appears to ditle round tbe vertebnl colama 
in a li^ht curve resembling a flat spiriL Ibe 
upper calyces He more poatemrty tbe tower more 
anteiiorty the pelvis b displaced in a snnhar way 
Tbe troper part of tbe ureter contlnocd this carve 
and tb^ somewhat lower down it bends faUy 
sharply backward this ywrultir cou rs e 
with some certainty for the presence of a horse 
shoe kidney 

As a supplement to the numerous eadier works 
on tbe same theme these obserxatioca and ex 
amples will help to determine the limits and 
posiubilitles of tbe new method. It most be 
pomled out that not all ptcturcs obtained by 
inlravencus pyelography will lead to an curt 
diagnoaia. It f n, boim-er be that the 
prodortioD of oroselcctan B cccstitntes a cco- 
•Idciable advance in increasing the relitbility of 
the Tcsulti. 
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IRRADIATION IN A CAST OF OSTFOGCNIC SARCOMA, RECOVERY 

STIFRUOOD ^IOOR^„ M D St Louis 

rrt* U* rmnjwit o< R«<Uacr Wubinrtoa P nl rtrlty SJmo) of Mfifirior IW CJw»rd lIitSBfirt»h loOltmt erf Rxljolof^ 


T O report an isolated example of a patho- 
logical condition and the result of lU treat 
ment is usuall> without excuse. If, how‘c\'cr 
the pathological condition should be a malignant 
bone tumor and the treatment has resulted in 
cure then such a report becomes not onlj excus- 
able but desirable Furthermore If the snccessful 
method has been one which has gi\cn few or no 
(a\‘orablc results pre\dousl> the case assumes c\Tf\ 
greater interest. It is proposed to describe the 
radiation treatment of a case of osteogenic sar 
coma and the results obtmned A few gtneml 
remarks on bone tumors are Includcd- 
Therc is a \Ti3t amount of misunderstanding of 
e\'cr) aspect of both benign and malignant bone 
turnon. Much of this Is traceable to the lack of a 
uniform precise tertmnologj as has been stated b> 
others. The \TiriabIlit> of dn-elopment of the 
mesench\ 7 natous tissues has refined rathologkaJ 
classification out of proportion to the essential 
basic differences to be found in the new-growihs 
of bone Causes which cannot be CN'en surmised 
are opcratl\-e in the metaplasia of the tisues of 
the connecti\e tissue group Bone fibrous and 
m>nomatous tissue catdage, alone or la comWna 
lion mature or embryonic In t)*pc ma> compose 
bone turnon. But, bowe%-cr made up the origin 
IS from the same pnmiti\*e connecU\'e tiaue type 
If this fact 18 kept in mmd the problem of bone 
tumors becomes simpler The natural history of 
connectii-e tissue and the tumors arising from it 
oiil> become difficult to understand when too 
great an ingenuit> Is used to interpret iL 

Contributing to the confused state of knowledge 
of bone tumors is forlunateI> their infrequent 
occurrence Few phNsloans except in the larger 
clinics or hospitals ha\’e the opportumty for ex 
tended and intensive obsccvTitian of these turnon 
Coley quotes a British estimate of 4co osteogenic 
sarcomata in England m 1933 Codman h 
aulhoritv for the statement that In Massachusetts 
(1939) there was one case of bone sarcoma for each 
100 000 of population 

The mddence of bone tumors m the group of 
hospitals albed to the Washington Unlv’crsity 
School of Medidne has been 96 cases In 133,385 
admissions m 18 yean The rclatl\*e Inddence of 
bone sarcoma to sarcoma of other tissues is 34 31 
There have been 330 sarcomata of all types 96 of 
which were skcletaL 


In spite of the efforts of the Rcgi5lr\ of Bone 
Sarcoma of the Amencan College of Surgeons and 
the writings of Bloodgood Kolodnj Ewng 
Geschiclcr and Condand and others an aston 
tshing Ignorance of malignant bone tumors and 
their nature persists, 

A sharp dbtincUon should be made between 
tumors that arc osseous bj drtuc of their ongin 
and those that arc osseous because of location 
The first of these arc stnctlv osteogenic tumors 
Osteogenic has been frequently pointed out os an 
unfortunate term as It Is a prolific source of con 
fusion. lu correct meaning designates the origin 
of bone tumors from osteoblastic tissue Often 
bowe\Tr the word is used In a waj to iraph the 
f’cneralion of bone. As this phenomenon, ne the 
de\’clopmeDt of new formed bone Is eocounlcfcd 
m a varietx of conditions which ore benign some 
of them even being ph>TriologicaJ or normal repair 
processes it is of mmlmal diagnostic and prog 
nosllc \*alue in the considemUon of malignant 
bone tumors, Moreom m osteogenic sarcoma of 
the roost mali^nt t>-pe new bone formation roa\ 
bcentirtl) laiAmg throoghoot most of the course 
of the diMase, Osteogenic sarcoma is therefore 
defined as a malignant bone tumor that arises 
from true bone tissue Thc> are to be separated 
from malignant tumors arising from the tissues 



F!g I Rocntxenogmn nude Febnury t, 191*. Aiiten>- 
p<*terior Tlew of risht knee >ciinL Literil view m«>u 
date on (lus plate which wms broken and hem b not 
abown. 
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FV } nMamkrafnjth of •rctbao tbovtof uadUTot 
miuttd ceQ typft. 


j tod 4. rix>lofTaT^ of kt mle a/UT opicn- 
tko, lUreh y 


wfakh Invest bone or those which are boused io 
bone Id the former daa are ccbpenoateal 6bro> 
tarcona and capeokr carcoQU and In the latter 
endotbebotna of bone (Evicts tumor) the 
m^TloTTlata, as^i^o-eodotheUomata aod the (pi- 
tbelial tomon ^ the )am of dental ori^ 

Gtmt cell tomoT ihould be referred to here but 
onl\ because It U *0 often unfortunately deaig 
nated giant cell nrcoma thb term Implving ma 
lignant quablka Indeed, especially who iti 
treatment is being comWci^ giant cell tumor U 
often relegated to the same category as tbe malig 
nant tumori that are found In boot Thus arba 
much confoikm as to methods and value of treat 
D^eot This dbcaae is an indepeiKlent patho- 
logical entity and Its relationship to bone tumori 
ts m ei el\ a matter of anatomical location. 

The treatment of malignant bone turnon it bj 
lurgical remo%'al, uradiatian and Coley ■ toxins, 
dtl» singU or combined Tbe oldest and most 
widel) emploj'ed method of treatment is surgical 
reraerval cn the tumor In amputation in the case 
of the extremities, and by exdilon in the case of 
tumors of the axial skefeton. The latter Is, of 
course not ahrajs possible. At this point the 
limitatkcLS of tbe application of sorgial treat 
ment of osteogenic larcoma appear 
Tbe ob}ecU\T io the rngwal treatment of 
osteogenic tarroma Is complete removal of the 
Dew-growth. Unless all of the tumor U reroovTd 
recurrence will follow surgical attack. S u cce s s b 


more apt to foQow surgical operatloQ on the ex 
trcmltin t^n those ^ t^ truBh. Tbe weak 
point in surgical opentke b the fact that at the 
present tlrn# there b do ira> of deterralnlBg the 
exact llfTuls of the lamer Some value in ihh 
(brectioo attaches to eiplaraUon of the vesielj 
and narrow ca\Hlv hi the bvohTd roemlw and 
locating the 6eld 0 / operation at a point where 
these structures are free from tumor Itsbooldbe 
remembered that sarcomatous eiteoiioos follow 
the paths of least resatance. These are the In- 
terior of blood abases and vesieli, the kxse tu- 
soes of the marrow cadt) and the loose tieobr 
rissoe of the fasaal planet and btennusc^ 
septa- Since this b snllten by a radiologbt, th« 
pobta, though well known, are reiterated few tw 
purpose of emphaslrbg tbe fact that radiothwrapv 
most be directed to the ibeies and tms «u- 
mcralrd to tbe ollbute limit to which the 
might possfblv extend. Tbe necessity of ihu b 
either not understood or b neglected in neno- 
Iherapeutic raetbodi. Tbe Imnoaslbaitv cf 
mining tbe extent of sarcocoa Is tbe reason wlw 
taOure of both surgical and racEologlcal treatmen 
ofthbdisease. There b an adi-antagcb^t^ 
treatment of bone sarcoma as colored wit 
cither lurgm or Irradiatkin. It reaebts tte 
m.tr limit ci the (HstaJC trfti ixrtltiufc lg*>* 
the arcuUUon b Its vehicle. 
tbe tumoc llmlU for surgical or irradialicwi W 

ment b necesKuily based on a verv erode (StUMte 


MOORL IRRADIATION OF OSTEOGFAIC SARCOMA 


6S3 



nei.5ajid6 Ro«lKnwfn»ffl»o{iltfth 10 An FTgi. 7 wjd 8 of April ji loja. Vn 

teropootei+w md lateal v-inrt of the Ifbb ibortJy oiler uropooterior aod lateiol riew* of ift>U at tl»e Lime deep 
explontoty operation be/ore Imdlatloo. \ rax tbenpy «a* laatitoled 


It has been staled that of the thenipeutk 
methods emplo>‘ed In booe sarcoma surgical re- 
moval IS the oldest, the most widely used, and has 
resulted In the greatest number of recc^-erics. It Is 
a more stabilir^ form of treatment and there is 
far greater unanimit\ of opinion as to the details 
of its application and the results obtainable than is 
the case with either the lonn or irradiation treat 
ment of bone tumors. 

The tonn treatment has not been as widelj 
used as it deserves to be. One cannot read Colej*^s 
reports without drawing two conclusions First, 
that in Coley's hands his toxm treatment has 
Ided more Impressive results than can be found 
any other method of treatment Second, it 
should be more wide!} akHfully and faithfully 
used than seems to be the case except in Coley's 
hands. 

Of the three methods of treatment of osteogenic 
sarcoma, irradiation is the least understood and 
the most In consistent in application and has the 
greatest divertity of opinions as to methods of 
use. This vagueness and uncertainty fa due to the 
de\-elopnien^ state of radiotherapy Thu u par 
ticuloriy true as regards N. radiation Here there 
has bera constant change of method apparatus, 
and technique of administration. Thu has been 
so diverse that It fa impossible for one to evaluate 
the results of treatment of a few years ago as com 


pared with those of toda> Fortunate!} , this is 
partly explained b} the fact that there has been 
such great progress In the direction of greater 
efDaciK:} of thu agenej Enth with radium there 
has been great \TiriatioD in methods and \'lcws as 
to the aOTlicBUon of thu more stable agent It 
may be added that there is no immediate prospect 
of the osmplete stabflmtJon or standarduatlon of 
radiotherapy 

There should be no therapeutic dfaUnctlon be 
tween \ irradiation and radium Irradiation on the 
basu of any particular spedfiaty of raj for patho- 
logical tissue though monv authorities will dis- 
pute this statement The object to be attained in 
Irradiation u absorption of the correct amount of 
ra> b> the tumor tissue. This u at times achle\Td 
by radium and at others by the \ ray Fre- 
auently It a advantageous to employ a combina 
tJon of the two for example distance Irradiation 
by N. ray following interstitial radium irradiation. 

It fa a deplorable fact that venal consideration 
sometimes determines the choice of the use of 
radium or N. ray 

Inadlation of osteogenic sarcoma has been 
chiefly applied to the ffu odv’anced cases or as an 
adjunct to other methods of treatmeuL In the 
latter class of cases it U chiefly used for recur 
rences and metastase*. In short, It u applied to 
impromising material 



Fit. lo RocDtgrsofniD ^ RUltea Jeljrtj, itP 


Flf. 9 R<>aU(CBa|nffl a< cbm oaile oo Jew t 

Ewing btathoflt> for the following ")’«ttoiDe 
c«ei of oncogenic turotn* n<xrra niKJer bridia 
Uoil" Ne>'ertlieks», a review of the literature 
with thb point tn mind rei-ealed not a tingle ci 
ample of Inadiation at the method of treatment 
m an cailv authentic examplo of oiteogcmc tar 
coma. 

The fubject erf thb report, the hlitory of which 
foUowt, came to treatment lelatlN-dy early after 
the ocuet of the dltrate, \Vhen it proented lUclf 
it had the clinical radiological and biological 
characterbtic* of otteogenk larawta. The type 
of Irradiatioti employed wat fiitt IntentiUal with 
radium demeot followed by applicatiop of deep” 
"V ray 

CASE Euoer 

S ^ Oit Pkdoit Dcpwtmeat, Xo. Ajtejs, while jM, 
• ted i t yran, prwenUd hovU t the Wtihh^tiwi ci 
renlty Dbsciau7 Febnunr >, 1911 cooqrfilntiigafvwtll- 
tsC tbovt the rifbt km. Tiw iinilbr endpTerVKthlfloiy 
were of DO nMoenL A moolh before eotx^iMtleiUfcn and 
hurt the regkm of the Tifbl karo wfakh rndoaDy twefkd 
and beama paiafaJ oc Us bmer aspect. Aytkal 
tloo renaleil colj the cocditfcn atpowt the right knee. 
There was a «fKfnse awefUag of the apper sxdial aspect ol 
the tUa. The kneo Joist was imaAmcd. There was tOght 
l oi dtrTwa i to ucaesre. X laj esamloatkio was Rtade 
(Fig. i) The Wawrrmajui was Degatfre. Paia 


aevere aad patkst ntmd the Tnhh HoapUsJ, Fcbnaiy 
a 9sa At ikh botfdta] the tuor of Um dm was a 
plend and foood to bare the charactaifiJo of 
DOCK tnfflor la apfta ef a prior cnaat, aarpoUdoa aas 
refoaed. liatsrJaJ for bhtotcflcal arndy was icaj OT td nd 
It prorrd to ba oalroaoilc samcoa (Fig t) 

The paheot was mened to the St Lads CMd/tn's Em- 
pltalforlmjEatkai (Flp J 4 s,aade) ^s the tumor had 
already beea tnamallaed and naaipafated by the expAwa- 
toty operatjoo it Mowd that radima hspIaatatioD cenU 
acajee^ add to the hasard of diTtirfn attoo W 

tanwT cefla. It was, tiere/ora, decided to brwilata 
atltlaf^ Areordlnaiy ortr a perlcxl cf 3 days 166 nniS- 
giaiD bcajTS cd iTTa&UcD with iiiflam ekmeot n Bead* 

waieTca}ydistHhotrd,asweQasc9aUbejDdtcd,tkroagh- 
oajl the trxmor nsaa. A week later deep \-ray thartprw 

appSed over both the kteral and bmUI aspect of tea kg 
to tha Ibnlt of toleratfcn (Figs. 7 and SJ The patient w« 
Irradiatrd with heavy dcaagt o< \ ctra 00 few occaiwa 
Inan March, 9H, I Aprtl, 191J. §ba has bea lysts- 

matical^ obaemd a»d laiographed freer the first otae^ 

thm op to tbapracflt time. AtnotUnahssthersbedeTt- 
dcDcc of piahaoMry netastasla (Figs. 9 and 

Od March r igtj patiest was foond to be deTtkr fcg* 
bow Im to isch aa eifeat that cu rTtethe lacaaoies ai« 
Indicated (Flgi. II aod ri) Thk deformity sjpe^ t* 
bo due Id arrested growth of tha tflrfa tn the ssoe wbirt was 
the alta of the tumor There ww arrest 0/ booe growtn * 
Uw bxr half of the tUrfa, both bterstUial an d trtw 
epiphyseal cartCaga. A braca was afpfkd to correct laa 

mmJiatfao of thk patient was madr » ll»t^ 
M, * 9 * 9 - At that time tha mmtnattoa rcreaW a 

cikCeofae cf faintly fsHIVid materkl lying medisl f 
haw tabeToaby^ tha tibia. This tnoeasad to 
noted In tie emmlnatfcai of Augost 19. i 43 
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Ftgi. II and 12 RorntgCDo^rUDsof \prfl 24 igij. Ao* 
teropoAtoior aod Uttral of llhca m-oUng cDt^lioa of 

booc t]}gbU]r mort Uuq a jcar after odmX of dluaae. The 
boiriog of b lodicated. 

that time the aUdficatkia has remained aodufiged 
(Re J 4 ) 

ThrouA an entirely fortuitous set of orcura 
stances uus patient had «hat appears to be the 
unique expenence of receiting ImdiauoQ treat 
ment for an earl) osteogenic sarcoma. Accordtng 
to die views of many wnteis, at least two things 
were done In this mv which ore contra indicated, 
namcl). exploration of the tumor without ampa 
tatjon following and intratumoral implantation 
of radium nec^cs. Under the arcumstances as 
noted the radium implantation appeared hann- 
lesa. 

Biopsy is justified m suspected osteogenic lar 
coma, for the diagnosis of this diva sc Is at best a 
difficult one to mate and few ph\-s>aan3 ha\T 
enough experience with it to permit of Its early 
diagnosis on clinical data or even climcal and 
radiological data combined. Biopsy alone is not 
necesajuily an accurate determinant of the nature 
of bone tumors. Coley’s views on the importance 
of the gross appearance of these tumors as a factor 
in diagnosis has not received the endorsement it 
deserves. If biopsy and exploration is to be done 
on a suspected osteogenic sarcoma a plan of treat 
ment should be formulated first and be capable of 
being immediately instituted if desired 

K^odny has pointed oat the fact that intenni-e 
irradiation may be highly injurious to surrounding 
healthy structures, Dcs|ardlnshaireportedacaae 
with marked atrophy of the structures about the 
shoulder girdle m a case of osteogenic sarcoma (?) 
of the humerus after intensive irradiation. There 



Hr itJcfuRotnlRtnoRTainof \aKa*t 19 1031 Cildficd 
roatcrlafin loft titfiK mnlUl to tuberodty of tlbb. 

Fig 14, Ro«t«niogT*inotJuly»3 1932 Sboncaldfica 
tloo tUtioDaiy 

was also sclerosis of the humerus. In the subject 
of this report there is also marked sclerosis of the 
Ubia» TTiis change, howe\er, seems to batt 
regressed, the affected portions of the tibia assum 
ing the ncarl> normal striated bone texture of 
Figure 14. At no Ume bos there been c\adence of 
injury to the knee joint. 

cosatrsiovs 

Few conclusions can be drawn from thl^ iao- 
latedcase. Ilseems toabow thatintensli’Cimdia 
tion applied early m the course of osteogenic sor 
coma ma> result in recovery for an extended 
period (lo jears) Tumor exploration and biopsj 
can be done in this disease without neccsiarilv 
diascmlnaUng it The same statement applies to 
intnitumoral radium imnlantation though the 
wntcr most eraphaticall> believe* that this should 
not be done unless the circumstances are ex 
traordinary as in 

Though irradiation may do great damage to 
adjacent and ov'eriying h^thy tissue, m j'oung 
persons they can revert to an approximately nor 
mal condition and remain so 

It B exceedingly difficult for a radiotherapist 
always to secure histological diagnosis, hence he 
IS too often working In the dark and is I^orant of 
just what he is accomplishing Prolooged observa 
tfon of patients Is next to impossible. Perhaps 
there are more favorable residts in osteogenic 
sarcoma than a thought to be the mv , 

TV writer wkbet to ti pr eM his spniedatloo ol the kiod- 
iltlvem B Clopton for toe priTfleje of obAerv 
iii( ud reportioc this patlfflt. Tlilt patient wu origlnslly 



686 


SURGER\ G\’NECOLOG\ AND ODSTETTRICS 


oo Dr Qoptco I KTvkx tx tlM SL Look C^Bdrcat 
BIBLlOGRATm 

1 Bloodohod, J C Booe tucomL [m t a itoJ utd dtf 
(me tjp« tod Ibrir dfci)tBn«b fmn fcmlfn toioof. 
J Bo« 4 Jctet SiiTf g» 6 , yiH, 717-749- 
Idrtn. Booe tumon turotnc, pcHcnte*! IK>op> 
•ckroaiAK ^TP^i meUmli (d (OafooM um 

trotneat j udM . iqij K 4&-31 
i. Idem. ilTTMua, cco(rml un pcrioaXeal. \im Sail. 
19J0. IttO, 7 ». 

4 Cuou.\H E V- Regcbtr^ I bone Mrcma 15 crt(m* 
for etlabUthisf duv^iMii of ofteofcalc tucoma 11 
refktxTtd CMrt of tm yw cure* asaljnd 


•ceofdii* to Ibeae criteria Sorj Gynec. 4 Ofaat, 

15*6, xm, 

5. CoiJT WtLuuiB- Saxroim 0^ tbe loot boot*. \xa. 
Son-, 1507 iln JJi 

6 Dnrautoo, A. D Okteogadc tomor firnitb lojcry 

of booe tod tattamUr tlTopby folkra tbeopntK 
imdiatlati. Radioloi^ 1930, xfr nb-joS. 

7 C«a(o, Juica. A m-W t^ ckaritatkn tf bcee 

ttrcoBiaa. Arcb. Surf igii, It, 4Sj-jit. 

0. iden. Neopiaaric D beaaea ija ri. nlCtelFbla tad 
Losdoa n fi Sanoden Osemtsy igji 
9. CxaaDCTTX, Chuuxs F ud CoriiKxn, UruiT 
Tmoaofboac Am. J Caoctr 1931 
la KoUVIct WiToix. Bock aarenm. Soj^ Cywc. 
4 Otwt. 1517 xUr Sapp. 1 



HART PHYSIOLOGICAL REST AND PRESERVATION OF LOCOMOTION 687 


PHYSIOLOGICAL RIIST /\ND THE PRKLRVATION OF LOCOMOTION^ 


\TRNON L, IL\RT M D 

T he fundamental and guiding prinaplca of 
the prc\-ention ofdefonnil} and thepresemt 
tion of function of the apiparatus of loco- 
motion should mterest both the general pracll 
tioncr and the spccmlisL The orthopedic surgeon 
IS pnmanl) concerned In the correction of dc 
formities and the restoration of function of the 
apparatus of locomotion and, as a teacher, he 
instructs his students in the underUnng median 
ical and phj’siological principles which will pre 
\-ent deformitj and disabHItj The orthopcsdist 
has little opportumlj to applj practicallj these 
pnndples as compared with the other members of 
the medical profession. IIoweiTr he is more 
cognuant of their meaning and importance since 
too frequentlj be sees the crippling conditions 
which result from a lack of understanding and 
improper application of them. These principles 
were not emphasized to the medical student 20 
vears ago Today thej recci\ e some emphasis and 
their Qppbcation pre%ents many surpeu hazards 
and gii'cs much gratihcation The field for their 
use is large and the> are efTectlv-el) applied as a 
port of the therap) for ao\ disease or conditfon 
which ina> possibl> terminate with partial or 
complete loss of the functions of the extremities 
and the spine Peral>'ses, burns, nutritional dis- 
orders, bone infections joint infections injuries 
(to nervTs tendons, ligaments bones, joints, and 
muscles), the arthntides congcmtal deformities 
and other less common problems may often re- 
quire the mtelliMt use of the pnndples to be 
considered in th& paper 

Collectively the pnnaplcs may be lenned as 
physiolopcal rest* The pnnaplcs of rest ha\T 
b^ studied and practiced since the time of John 
Hunter (1738-1793) Sir Arthur Keith states in 
Uenden oj ike Maimed it was the custom of 
John Himter to prescribe rest as a routine 
measure m the treatment of disablements of the 
motor system of the human body John BBtoo 
(1807-1878) regarded rest os the most powerful 
Old which the surgeon could bring to the aid of 
disordered tiasues and Hugh Dwen Thomas 
(1834-1891) made rest his creed and ntual ' 
Rest as a fMirt of the therapy for disorders of the 
apparatus of locomotion is at present too often 
neglected because of insufBdent knowledge of Its 
meaning In general the conception of tne term 
^byiiolcrgical reat" la Incomplete and confused 
The prt-»grftjn of physfologicaj rest will vary ac 

Trod tb* Deputant d SarioT Umlrtnltr I UkUcu, Asa Artior 


FACS Daytox Ohio 

cording to the particular disorder but the under 
l^mg pnnaplcs expressed in the following general 
outline arc constant The pnnaplcs arc mechan 
leal and ph>'Bioiodcal the therap> is applied 
aiia(om> and physiolog} 

Pkjtiotc^al rtsi 

I Surrny (manlpulitlveoropco) wbcnbdkmted. 

* FUmtJra In tne opUnnun poiltiom — (a) opUmtm 
podliocis when rcstontkin of fonctloa Is snUeP 
paled (b) optlouiTB poiitloni for ankjlosb. 

j. Maialtnanct of the Inlesrity of the wuTOtnittcuUr 
x-uenUr and utkulu •jsicinA. 

The writer bcl]e\"cs that a therapeutic program 
os outlined will help the phj 3 idan to understand 
more dcarlj the fundamental prinaples that arc 
important m preserxing the functions of locomo- 
tion, and it will make for order and danty in the 
minds of the mcdkal students as to treatment of 
diseases aJTecUng locomotion 

Conlracturts and loo of function of the fingen 
and shoulder joint following treatment for Colic s 
fracture art cxidence that part 3 of the program 
outlined was neclected Extcnsiv c scar tissue webs 
blndmg the chin to the base of the neck or the 
ann to the side of the thorax could be avoided if 
part 3 were propcrlj Induded m the therapeutic 
program of treatment for burns. The period of 
disability and hospitalization of pxilicnts with 
hacmatopnous osteomyelitis could be reduced if 
part I of the proCTam were adequately executed 
A large list of Illustrations could be presented 
to demonstrate that the reason for numerous 



^ I PtUeut with crtoolve panlj*ea of both Iowct 
aod right upper exlrtmlty dorlrig the acute tender pormlytfc 
pii*« of enlcrfoT poikunyeUtli. The affected cxtrenJries 
ere ImmoUllzed In the optinuim position* for restontion of 
loocrion. Proper ftntton will prevent contracture de- 
fomilttcs. 

*»ltk*l>W*3«<XOrtbopedfcS«iii7 D^ytoo Onlc. D«ytiJfi OUo. 



SURGER\ G^'NECOLOOy ANP OBSTETRICS 



c«mctica ctf the defonvtin Patkot tiad aot 
iftfiacj Tbt cantmtMj* dd rgihjn wt prt> TOtiU4 c 

sitrpcjJ Imurdi tod ]oi« ai iastctlo/t of one or 
mort ptrb of Uk locoaiour ofif&rttui hu been 
oegO^t tppUaUQD of ooe or more at tlte three 
phiMs of ^ph>-moko:tl reec 
The p dooplgf « dmlcn eiry scoordiMto 
whether rextmtIoCL cf fooctiOB fa or Ci oot laod* 
Mted. Accordlngfy there are optimtsa paeftkau 
IOC tucatkm when return of fiuictko U exported 
>rxf ofithnom poritktfta foe ankyiadL The 
poslturufor hxidonof incuradep^ upoa the 
tipe of trecture tod the tnit^ctf region 
frtctorcd. It i» sot the perpme of thk paper to 
rrrlew the aomeroa pcslUc^ of hxatke lor aU 
fftetnrea but to emplarixe the need of a dearer 
conception of the raeral tmtxneQt of fractura 
br m e an j c4 phyxfolcigfctl re»L 
The optimom potitxsit for fixation of the ei 
trcmitie* and tpioe during the acute parade 
cta^ of fnfmtfle paral>‘ili are abowo fo Table I 
Th» pcmtlans ire optunom becaoee the {over 
erttemltfea are lo the moat oseful poaUfoos for 
the funcUoa of walking The pelrfa k on a traoa- 
%vrae plane and the hip^ are abducted to favor 
U» gfuteal mojoilar torrhanltin which piaya an 
IccipOTtBiit rdle in tTwhiliring the pefm duriDC 
the procem of waTidng The normal phylkikwiciu 
c«r\'ei of the rpfoe are preaerved. tbotilda’ if 
abducted and the dbow i« Hexed for the parpoft of 
fivaring thoae miaclef which tuttat fonctloa 
i^d&ft mvitr The wiift and hand are tm- 
uobQIzed in the phtakdorlcal poaftfac of grmip 
with the thumb In the poadoo of oppcaftloo and 


TABtj: L—OPTQWU POSmOTS r0» TOATTOT 

^ues wrnjRN or nbrenov ts Avna 

PATED (ufTAjmLXJ’tlAlVSrs A CUT* TUT 
DER STAOI^ 

Sbeolder 

I Abductioo go dtfrm. 

I Extecul mUdoB JT dcfreo. 

A AeteW gnrfen ftihe* k froot of uUTiDr rrSki^ 
One) 


t Hedoa go dt vvt *. 
a. Sayfnatkai. 

Viriu 

t £naiict} yo dft n t* (dmUadev) 

» Xcoual t* t« radtf] uid alau derkdecu 

PfayaUoglcal pMflkw a/ frup 
(bod 

I Flaffra hi mtiUedcB. 
a. Tmnh k RMhkn of 

I Stnijht vUh the nomJ nnrr* DOt ex>0enttd 
P«Ma 

t Tnumraa pkar. 

Gjp 

I Abdtftka. 

hectAl ka to rotMkB. 

%. Nrmal u le flasks tad tt i aBba. 

Xjwr 

I StnU^t wltbKpficrt QsdeTgcig£tealmKX\t7 
Foot aod Aakk 

Doiatflealoa go 

I f-eotrai aa ia l u »tnfaaj tad rranJoe, Aic» 
wy p o m d. Tbta thk by lUa tad rcMaded. 


the hngert amlflim-d (FJg i) Filliffc lo app^ 
thw pnadpkf remit* in the lieteitfaiiflA » 
oootracture defonnltie* which anae pamal« 
complete los of functicai of the and lower 
tstiGDitiet and the trunk, aa dopocfftrated » 

3 deroomtialcf the pnndple* of ^illntinj 

for Erb a trachiiJ plena lith peraJjtk wh* ^ ^ 
tom of foiKtloo k antiapeted. Flta-W 
reaultmc from leikm of the per^pbenU ner^ 
aboold belmmobflijed In the poctlan of *^l*]*7j 
aidemowtiatirdfn FiguTe*4* — 4h. ReUiatiooa 
a partially paialyxed miodc facilitate* reatocatto 
of fuoctloc while flretdrfnj favoo furtba p*^*^ 

*%arBa hivolring tin udBary regfoo 
treated with the arm abducted and meniW 
rotiited in order to pj eve n t fisatioek of the arm to 
tte thorax by icar tkatie a* aeen In Figure 5. 

Bcrwiojf cl the extremltka and dUuuhance* » 
the oarmal weight hearing Hue* can be pcevmtEfi 
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TABLE n — TTIE OPTIilcril POSmOVS FOR 
AKtrVLOSIS OF JOINTS 

Shoolder 

I Abdi>ctk)a. 

(1) Adult 45-50 degree*. 

(b) CMk) 60-75 degWe*. 

1 EitcnuJ roUlk>n — 15 de g r ee* , 
j. Vnterior flexkin (arm in front of anterior axIUaiy 
line) 


Elbow 


Occnpatkin. 

Right or left baoded. 

Floion 00 derree* with hood in mkl pronathm. 
Vnk^doib of l»th elbowi — one alighth more and 
the other t]i{faU> leu than a right arrgie. 
at 

Doralfloion 45 d eg re ei . 

Neutral aa to ulnar and radbl de^-iatlon. 


Petition of grasp altered by occupation. 


IDp 


Potltkin In which normal air\Ta are alight Slight 
forward flerion of bead and neck to accornmodate 
walking and reading 

Ad alt 

(a) Fleiloo 4S degree* titting occupation. 

Flexlao r5-a5 degrees ctaodiagoecBpatiaa. 

(c) Abduction 5-10 degree!. 

(di Elitemal rotation 5 degrees. 

ChDd. 

(a) Flexion 15 degrees, 
fb) Abdaction 5-10 degree*. 

(c) External rotation 5 degree*. 

Age- 

OcmpatioiL 
Degre e of abortenlng 


I Occupation. 

(a) Straight — standing occupation. 

(b) Slightly flexed — altting occupatkiEL 
1. Child — complete extenxkn. 

Foot and ankle 

I Plantar flexion 5-10 degrees (altered by sex and 
shortening of extremis) 

a Neutral aa to Imxxaion and everaktn. Arches sup- 
ported. Toes extended and side by tide. 

dunne the actiNT phkic of ncteU if the infant b 
imnKibDlied on a Bradford frame or m a plaster 
of-paris iptca and not permitted to be wegbt 
bearing on the softened bones. 

Deformity and loss of function of an anatomical 
part are frttjuently inevitable. Destruction and 
loss of function of the affected joint is the tisual 
end result m jomt tuberculosis, Gonorrhcral 
arthritis, anlcylosing atrophic arthntis, compound 
Intra-articular fractures, and non specific jomt 
infections not infrequently result in fibrous or 
bony ankylosis. Ani^osls of a joint may greatly 



.3- Di«hiAl plexus birth parabti* U best treated 
with the affected eilrtmity ImmoUlised In the optlmura 
pothioB far restoraikm of fuactioo as illustrated. 

or onl> sllghUy interfere with the functions of the 
oppamlus of locomotion. The degree of dis- 
obllils depends upon the position of ankjlosis of 
the affected joint Loss of function of the band Is 
mlmmiun and slight if the wnst is ankjlosed in 
the position of dorsifleuon but ankjloas of the 
wrist In extreme plantar flexion results in ^■er> 
marked loss of function of the hand Ankjlosis 
of the hip jomt In one position may force the 
patient to walk with the aid of crutches while 
ankylosis m another pontion be associated 
with cml> moderate disability The positions of 
ankjiosls which cause the minimum of inter 
fercnce with the functions of the apparatus of 
locomotion are known as the optimum poaUons 
for aakjlosis and maj be outlined os In Table n 

Figure 6 represents the proper application of the 
principles of fixation when ankjiosis of the hip is 
antiapated in a child with Infectious arthritis of 
the joint 

The optimum position for ankylosis of certain 
i^ts varies according to age, sex, and occupation. 
The knee dunng chUdbood, should not be 
ankyloscd m flexion since with continued weight 
bearing the flexion deformity Increases at the 
lei^of the epiphyseal dlsca. The position for 
cmkyloeis of the ankle ’V’aries in men and women 
because of the difference m the bei^t of the heels 
of the shoes. The adult patient should always be 
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I\ * V *UdaJ nerve neerak with wrtrt drett B 
9woid he tre«*d with the wtkt epilnted to the optkmim 
peeiboe (or reUatkia a( the penUjied nnedee. 

consulted nstrdmg his occupadoo before tlie 
postwn for U detuute{> determined. 

The pnncNia Included in part j of the program 
erf ph>*riol£igfial rest ere gen era lly g nw pe d under 


6. The ryit hip Wat fa rn niJ JUa- rt (n th< 

[Kwltfea wWwaiifcTVsakbutktpited. Proper fin tkn wS 
pimat uhjrWk in poor fandtoMl poitkn. 

the beading of physical lherip> They indndc 
nameroos measum irhich ftNxribly indoeno 
pbttwlog) of the t'arious ti«oe« contra 
functions of the appantus of kiCQCDQtlaa. 
■IduotB attentkn to these mea sui e s often d 
mines the success or faflort of treatment 
iotegnt> of the drculatoiy neuronrascnlir 
artinilar f\itena can be maintained in 
presence cJ certain diiorim if mechankal 
^>iiolcigk3d principles are inteHlsently implied. 
These measures ma> be convenienUy oothoed as 
foQofra 


L The oossJ Utnnloi oT fncrioe 

V Wrifht brartt* 

Pulkl 
L FaB 

B ^fthe mesrolamalrwtkns 

I l\‘hh )oiit Morcumti 

L TVTtbcet jotet tBOVftBfpU 
j AMkttd 
4. Uoavkud 
IL ElmlicQ 
nL iluMTt 
rt Drtl— isiijcnl frm 

V Lecsl 

B. Gnml — lyUrmlc 
^ QsJd 

XT heal md faM fimtralt bath*) 

XU Elrrtrothrrspy 
Xm GdioOtmffJ 
I\, OerspatkA*] therapy 

\. tToder water KTuautna or thmpmtie poM 

Stiff arict useiesa fi o peti thonld new resol t after 
p rop er treatment ol a Collet fractnre If the 
patient b instroded actneiy and canplde^ to 
otend and flex the fingers acNeral tlrnes daily 
wrbile the fractnred part is qrfinted. The same 
patient will not lose the ftmcrifris of abdoetko 
and ri twrul rotation of the shoolder oo the 
affected side if the patient b instructed activeir 
and freqoentiy to place the hand to the nwom 


FI« t Ivote the prereatiUo icar tboe web be t ween Immobilized. These principles arc expressed in a 
win and tbofW compUatto* m erterahw bum. AifOaijr nfajtae whfch may be applied to moat fractures-- 

and errtertttl rotrlkm) bone b ImmohiUttd 
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Musdes of an extrcmitj can be acti\*d> con 
tracted although the extremity U 6rmlv Im- 
mobflixed in anparatui. This Is often n{ghl> 
desirable In order to maintain muscle tone, to 
pre\*ent atrophy and muscular contractures and 
to maintain the mtegnlj of the neuromuscular 
and articular sj'steins. S^-eral daj** after surgical 
treatment for internal derangements of the Imee 
joint the patient Is instructed acti\Tlj to contract 
the qua dneeps muscle Subsequentknecjomllunc 
tion depends upon the lntegnt> of the extensor 
apparatus of the Lnee jolnL Man> patients who 
had tom semilunar cartilagea treated lurgicalU 
experienced contmued disibilitN because the 
quadriceps mechanism panLl>ied b> the local 
surgical shock, was not re-educalcth 
The prinaple of ele\’ation is simple and obvious 
but the lack of its application Is seen daQv 
Restoration of function following a supra 
condjlar fracture of the dbow os well as manj 
other fractures Is aided b\ active motions under 
warm water The beat ftimulates the drculation 
and thebuojTinc) ofthewuterrciievesmuchofthe 
weight of the extremity and gravity os a result 
active motion Is accomplished with leas muscular 
effort and with less pain 


A chUd with residual paral>'se3 of anterior 
poIlomjTlitis ma> be able activcl> to contract, 
eierdsc and develop partially paralvred muscles 
under water but out of water the same muscles 
could not function against gravitj and the weight 
of an extremit} Septic joints, hand infections 
osteomjTlitis, paralvscs fractures ond other 
conditions affecting locomotion will often show 
remarkable Improvement if treated under water 
at the proper time dimng the therapeutic program 
The number of illustrations to show the practical 
applications of these varwus prinaplcs is un 
limited whQc the vast number of pnnaplcs in 
volved in surgical judgment and surgical technique 
will not even be cormdered 

The purpose of this paper is not to consider the 
details of management of on> stage of treatment 
of the man) disorders of locomotion but to present 
a general outline of the program of iherap) which 
will tend to diminish the number of preventable 
surgical haiards. 

TTic three phases of the program of phjaio- 
logkal rest and the numerons prlnaplei iropW 
in each should guide the dinical course of all 
paiients suffering with disorders of the apparatus 
of locomotion 
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OVARIAN TERATOMATOUS CYSTS OCCURRING IN CHILDREN 

CECIL P G I\ArELEY D Sc. (Lcpnd.) FJLCS. (Ena) FJLS. (EjwJ LfficDCOt, E*jlo(d 

Wfra to Cc£ba> wd th« IHpm (oi OObaa iw iM i* (!■ V»U«T od w— Ji.u 

ME nsElmaa f i al f Mnl OCcfiTlBvm cd 


I T HAS been estimated that of all tmzun af 
fectin^ tic ovarv ^ per cent consist of 
dmnoid aixi teratomatous cjfts. Such tu 
mon are tardy met srith before pubertj 
although they may occur at any age ITck^ 
when oescritang a case m a child aged 7 yean 
whkb came under ha care ui 1899, stated that 
53 cases ocl> bad been prevwiolj recorded 
Since that time, boire\-er furtha cases ha\e been 
recorded but the total number at the present ifme 
b atm under 100 

At the Hospital for Sick Children Great Or 
mood Street not a single case has been met wlib 
m the last 35 \-ears, dther on the clinical aide or 
disco'Tred at autopsy At King a College Hos- 
pital I case ocil> (Case j) has been seen In *5 
years and oc other case Is to be found In the 
postiDortan re co rds. At the Bdgrave Hospital 
tor Children, i case only (Case i) has been seen 
in the last 35 00 cases have been 

recorded in the pcatmortem hlea. 

From the records of these three bospftala, der 
moid and teratomatous cysts of the orary are 
^iparentlv very rare in young sab}ects. On ac 
count of theu' rdative rarity I have deemed the 
following cases wnrthy of poblkatlon. Two coses 
have come under my own personal supemsloQ, 
while the third case which was under the care of 
Mbs II Glen Bott, of Nottingham, to whom I 
am greatly indebted for kindly tOowing me the 
opportunity of publbhing It, was of especial in- 
terest as it was iTnllnr m many re^MCts to one 
of my own. 

Teratomatous ejats are freqoently called 
dermoids, but such a deaignttlon b a mis- 
rumer and should be discarded. A dermoid b 
strictly speaking an induskin cyst, the wtSs of 
which contain ttm dm e s dreived from the ecto- 
dmn only The cristence of such a cyst In the 
ovary has jet (0 be p ro ve d . 

Taatomatons cysts contain elemoits derived 
from the ectoderm, in the form of skin or of Its 
appendira from the mesodenn, r epreamted by 
onstripea mosde, cartfli« and bou and from 
the entoderm, esempnfel by Intestinal and 
reap^tocy mucous membrane. 

The term ‘ embryoma” b freqnailly used to 
deigoate these tumors, and is perh^ a more 
fr^nHVan t term rh>in keratoma," Both these 


icma, howm’cr are applied to a group of neo- 
plasms composed of helerogeneoui 3 saoe de 
meats. 

A teratomatous c\at u always composed of two 
definite parts (t) an Introcystic mdunent in 
which repreicntatfra of all thiw primitive layers 
of the blastoderm on be demoostraled (1) a 
cvit waD which cndosei the embryonal mdimetit. 

These nats are occasiocially bflateral but are 
more usually uoIUteraL The mode of ongm of 
such cysts has given rise to moch tpecubtuQ m 
the post, but up to the present time no theory 
concerning their caoiatioQ fa quite convincing 
ProbaWy the theory conceded ^ the fate Pro- 
fesior Siattock is the most latlafictoiy He in- 
gested that an embryoma may be due to the 
fertiluatioo of one of the nimmt&J ova is the 
ovary of the devdoprsg esnbryo the reiult bring 
that the anbryo gives rise to a second impefect 
Individual wb^ ongln fa not sjmchroQoas with 
itself but fa of a later date. 

The 3 fofloTOg cases all occurred m vouni 
gifb, Tne cysts were removed by operation;, and 
a careful bstologkal eiaminatiiM was node is 
each case. 


Cite I £3bsbei^ M iged 0 )esn, wu » 
ibe Belmri ILwotUl for ChflmT* tn iliy tW “ ^ 
mmlo] • barl tbdocoissJ bmor wfalcS bm brefi potictu 
for sceo* 4 mceti# prydowlr w*i the eWert 
a famOy of fewr ail gtrt*. Her mother »ii ji whffl we 
wu been, h»d been oonted npoo si the « *5 
for a ti^ ovirka erit. The chOd • mether 
•he tviwht her duifbteT to the heepitJ, rttoteerw is* 
ranuktfait »he thooffat her ilri hiid the •use trctoye •• 
tmI thcrmre reqoetted thit «n 
tJoe »hcold be perionned for lt» riiDOT«t Thh fa the fatf 

cue of * teriieeoa of the ervy ottm-fcif £n berth isertaer 
•ad child, wUch hat been pot on recend. 

tVbmfint teen U Ike heofftsl the fid wu ^ 

u hiUlHcHit, wtfl boJlt end ethUtlc child Sht 
that »he l&it urtktd • hm^ b her s t d o a ew thcr^a^ 
Chrimnai, lOM. when bdn* b a bath. 
date, the had ao idea that there wu « fcmp fa >er tf°7 
aoAU had hu » troubie or InewiTwieDce wfc« 

• kife Iwid tnmor cooH U berth ^ 
and frit whew the patient wu hrbf *fwil 
• iaa of the t um or wu ownpanlie to that d a 

trail. Itwucpdtewtwothaadhardaadwub^*^ 

data b the abdrenlaalcsTity Ow prw^ the law 
wpwud (Bre cli eu the pattoS eampfalued of wrt 
daKOWfert. ReetileiaintnattowwuaeialireT^ir^^ 

<rfpnychalrwu«enrire the bi*«ut» were weflefa'^j" 

•ndlppwued to be about the ri» «f tkwe d a fW « 
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Fig i Drswiag of teniooutim cjyt erf onry A 
•ectlon bu been i^e th w q gh tb« cenur of tbe tuinor 
(Cue i) The tvo miln cTtU divided * thick 
•eptom. Two Urge racier teeth cut be teen tn the upper 
cyfL 

pnbeitj Menstntttkm hid not commenced. Tbere were 
no lymptoms referable to the eUmentuy trtcL The bowel* 
were open d*fly without the *id of punruive*. A* the glri 
wu Is her Kbim net ball the most b*NT Ukra a cdo- 
eidcnble unoimt of strennoos cxerdte every week. The 
kidney* coold not Ik palpated and the trrioe wu norauL 
There were oo lymptom* of any premire on the bladder 

On hlay 15 t^ abdcKoes wu opened by a paramedko 
Indskm and a larie right ormrias tumor wu expoted. The 
tumor had a thio: pedicle which wu *0 long th«t It wu 
cnlte an cur matter to dettrer the tnmof ontilde the ab- 
Awninal ca«ty TTk pedide wu clamped between two 
prcMure forcepa and the tumor removed The pedicle wu 
tjan*fixed and the ent end wu ao carefuDy kwo over that 
no raw tuiface wu left The atero* and other 

appendige* appeared qmte rrormah The whole abdominal 
cavity wu mrfored bat no other abnormality could be 
diicowed. Tne wound wu doted in layen wfth inter 
rupted tutom. The patient made a rapn recorery and 
wu able to leave hospltaJ t 6 days after the operation. 

Sh* wu bnmi^t op to boi^u again In Tmy 1915 •* 
the bad had a perioa whl^ 4 daya, btrt otherwise 

appeared notmu in every reaped. She reraalped ander 
observation for some long tin^ She kept quite fit and 
w^ and althot^ »he wu not yet 10 yean of *80, her 
period* occaoed regularir Whether the ranoraJ d the 
ovailan teratoott had aninfineDce on the early menstrual 
history of this patient or not. Is a moot qaestke. 

The ttmwir mcasoxed 4 iTwtix amm, and weighed |nst 
over a poemd. It wu hardened In formol Bolntion and 
•oDie 19 days later wu tabdlvided by a median tecdon. 



It found to couiit of two cyita, an upper and a lower 
(Fk r) The wails of the cyst* were very thld: and fibrous. 
Incde the upper cyst wu a toUd dcvmtlon on the sommlt 
of which two weQ marked moUr teeth could be seen. The 
lower Qiit contained thick mucoid fa Id and on the Imidc, 
at one plic& tbere wu an irrerular thickening which on 
•ectioD wu ferand to be cartllaipnoa*. No wu found 
hi any put of the tumor 

Mjgoscopically the tumor exhibited the i*h»r»i~t^T {gri<^ 
of a tentotna. Tlxi lining of the cyst wu In places col- 
u m aa r rfllatrd epitbeflum in othen It wu compoeaed of 
atntified efftheUnm (Fig. a) Sebaceou* giand* and also 
some nervous tissue conld be seen. In other dis- 

tinct areu of cartilage were found but in no part wu there 
any evidence of bone. In aH probability bone wooM have 
bean found in the region of the rnnkr teeth, but u the 
speciman wu poeaerved Intact, u far u poulhle, micro- 





\\AkELE\ OVARIAN TERATOMATOUS C\STS ES CHILDREN 


695 


of nm-oo tl*«ue tod jerml »re« of aJdficilloQ wot 
found. The •olid portfcm wftiio the cyttic w** 

found to conUln haV artltaKC. *''d bone 

A ver> ftimllar case to the foregoing was re- 
corded b> Mdgs in 1899 in a girl aged 10 ytsyn. 
An abdominal swelling was noticed b> the chBd s 
mother when she was undressing her MTien the 
girl was examined at the hosnital the swelHng 
was thought to be a distended bladder Calhe- 
tcniatkin was performed but a few ounces onlj of 
urine were withdrawn Operation was performed 
and a twisted o\*arian teratoma which contained 
sebaceous matenal cartilage and bone was re 
mo’cd 

A correct diajposis of these cases seems to be 
one of supreme difficulty and almost every \'anely 
of abdominal tumor has, at one time or another, 
been suspected without the real condition having 
been recognized 

Cask c Agim \\ q yesit, wti admitted to tbo 

ChAdrenN Hotptlal Noltlrurham, on the jiit of October. 
1931 coder the care of 111 m if Glen Bott, compblnlojof 
ttUdo of abdaechuU pam. Tbe lymptom* c om men c ed 
Inildiowly In Mareh, loi: She coeepUined of pain which 
had DO rmUoa to food bat wta tcceetaited by walUsK. 
The Ktt of the pain wu tltuated fust above Uk pubb, U 
wu not relieved at night tlrod, and the coSered from fre- 
quent of mktenUoa- Tbe boweli acted oortaaUy and 
there waa no hklorv of r^tlog 

On adfliluioo to boapltal, the patient wu found to be a 
weO developed and h^thv looDiig elrL A pear-ahaped 
rwelline could eoiOy be palpated tn the abdomen. It wu 
movable from ^e to ede, and «%fally upward and down- 
ward. It wu doll 00 peroitBioD. but t»t tender Rectal 
era ml nation wu rtegative 

An operation wu performed through a nbumbOkal 
paramedian indrion A large r^t o%arian cyit wu re- 
moved, mensiiing 4 ^ by $ Inchea. The Wt ON-aiy wa» 
lUghtly larger than ooimaL The abdomen wu cktied in 
layers, and the patient made an anlDterrcpted recovery 
and wu dbehar^ frotn hoapftal on November 11 1931 

Tbe cyst wu unAocaUr with a smooth wall Situated 
near tbe base of the cyst wu a dehnlte, hard, Intncystlc 
elevatioo co vered with stratified epithellcm. Beneath the 
cpltbeliom, a single tooth wu found to be em- 
bedded in a matrix of bone and cartilage. There wu a 
considerable amount of li«tr and sebaceous material whkb 
provided an embedding medium In which ail the tfasoes 
were glu^ together In a ma— 

McKee recorded a case in 1900 in a girl, aged 
7 years, where an abdominal tumor was Lbougfat 
to be a sarcoma of the tadney Operation prox^ 
it to be a cystic swelling of the ovary containing 


skin, sebaceous material cartilage, and bone. In 
tome of the early cases which arc recorded lap- 
ping of these swellings was earned out in some 
cases because operativx interference was not 
pennitted by the parents of the child Alcock m 
1871 and Black In 1893 record ca-ses where tap- 
ping was performed followed at a later date by 
removal 01 the tumor 

Owmg to the B\-stematic medical ctammalion 
to which school clilldren arc now subjected it is 
\Try unllkclv that o\Tinan cysts In young sub- 
lects will in the future, be allowed to assume any 
large size. 
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SURGERY GYNECX)LOG\ AND OB S T E T R ICS 


LATERAL ABERRANT THYROID GLANDS 

STANLZ\ C. LATV’TON 1U> CmcAoo 

FUB llx DcvotMt •( TW CM««nk7 af aki««> CUci«. 


T umors of the neck uiiiiig from Utera] at>- 
crraiit tli}Toid glaixls are rare and I have 
been tbk to find bat 40 cues In the Uten 
tare- The group as a whole nas long been recog 
nlte d. Albert \-oa Haller In 1770 first observed 
anomalotolv placed islands of tn^rrold tiatoe In 
the neck In 1839 Albers referred to misplaced 
tli>’rc 4 d usaue as accessory thyroid gla/Kls. Gm* 
bcr in 1845 reported 1 cases and in 1S49 a mon* 
ograph accurately describing accessory ih\ToIds. 
was published from Milan. In 1850, Stanley of 
England made the first ealirpatloo ol an aberrant 
thj'Told aland Occasional reports of clinical cases 
ap^red up to r897 when d« Boncoifft collected 
15 cases of accessory Ungaaltbvroids. Afewyean 
later Storrs, Morphy and Scnragw made eaten' 
ti\t clinical stodks. 

The bnportance of lateral aberrant thyroid 
glands demands the interest of the esnbryoiiaftst 
and pathologist as well as the cUnidaiL llmb^ 
ologi^v Uw origin and <kvekipoieBt is mu^ 
disciaaed but far from settled Pathologictny 
tbe> are greatly infioenced by the activities of the 
thyitiid ^and. They also show a dlstmct tesdeo^ 
to malinaocy Ginically tbefr diagnosb b dira 
cult and their progTKols tirorable. 

OKICIM 

Several theories have been advanced to eipUin 
the fonnatson of lateral aberrant glanda, these 
cfaan^g from time to time as additional inionna 
lion has been brought to light on thyroid embry 
ology It was ooce thought (BQs, Bom, Prenant 
and others, that the thyreid oclgiatted from 
two sources, namely a median porBon from the 
flooC of the pharynx and two lateral porti o os from 
the lateral outpoucUngs of the phuynx. At that 
rime it was powdUe to explain the presence of Ist 
eral thyroid tisnse by tsaamfrig fuskn of the 
lateral and median portions of the gland had failed 
to take place and as a resnlt latenl rests remained 
In the neck. 

Utter following the discovery of the orMn of 
the parathyroid glands frocn the third and fourth 
hnujchial clefts it was thou^t that the thyroid 
originated entirely from a idngle median anUge 
caudal to the anterior portkm of the rodlmenta:^ 
tongue and that fuikm played no rdle in its devel 
opsnenL This theory neceoarily dfacounted the 
belief that lateral rests were doe to unfuied thy 


roid Usfue. More recently the 10 called fifth 
pooch, or oltlmobnuichial b^y has bem HttfrwH 
to play a part ta thyroid deveJopoient but upon 
thb subject embr>'^ogats give deddedly coo- 
flicting opinions. 

With the embryolocy of the thyroid still an 
settled the origin of lateral aborant thynad 
glands likewise remains deputed. At proeut, 
evidence points strongly toward the ongm of the 
lateral aberrant thyr^ from the fifth pooch or 
oltlmobranchlal body theory is supported 
by Leech and his co-worken as foDowi "The 
ihyrofd io Its development is constantly associ- 
ated with the mlgiaUon and fusion of epftbeliil 
cells derived from the So called fifth pooch or 
posterior iTUtpocketlxiR of the pharyn^ cem- 
plei (the oltimobraDcnatl bodv) thm epfthcUsl 
masses may vary cocsideiab^ in number and 
pooitioQ ih« late^ aberrant thvrold daods teod 
10 a high perceotagt of cases to onaergo papsi* 
lifcTOUf ind cystic degeimtlve change, a iesioo 
never aaacciat^ with lingual thyroid tMe. Tbes 
iacla, it wtmld seem, serve to ideolif/ these tanjcn 
as a fpedfic ^up and to account for thdr origm 
on soond emhryook evidence-" 


mcprous Aim nuoMoeia 
Many lateral aberrant thjroidi produce no 
symptoms. As they increase In ake they may 
cause the poUent to consult a physician on k 
count of Swelling hi the neck Few prodoco sufr 
deot pres su re on the trachoi and vessels of the 
Deck to Cause symptoms. Their growth li slow 
over a period ranging from several months to 
several yean without signs of thyreid 
They are usually situated in the antcricr triangle 
of the neck and may oerpr as stogie tomois or as 
a rhatn of DodolcL On palpation they are not 
tender and may be firm or soft in conslsteocy 
There are do constant cUnfcal characteristlo to 
differentiate lateral aherrint thyroid glands from 
lubamlosK lymphadenoma, metastatx caro^ 
ma, Hodgkin s disease or other condittom whim 

may five rise to tumors of the neck conKqomW 
diagnotdi b citremdy dUficult and rarely 
As an aid In differentiating these tumon of ^ 
lateral aberrant thyroid daods Iron olte^^ 
Urgements of the oe^ Sdtra^ ^ 

thefoUowing (t) The tumor fa likely to Incre^ 
InskeatpuW (j) It tends to fluctuate In si^ 
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dunog mcnstruaticm (3) It tends to become 
c>'*Uc. (4) It is usuoll) unilateral if solid not 
greater than the ske of a mandarin orange, (0 It 
u of slow growth, smooth and ifnotcj’stlc of soft 
consistenc> 

PA-niOLOO% 

Bncfly, lateral aberrant thjToid glands ma> be 
single or consist of a chain of glands connected b\ 
strands of thjToid tissue In size the^ ma% x-arj 
from a few to 10 or more centimeters m diameter 
The) arc encapsulated in a \'er) \-ascular reddish 
green capsule and ore firm or soft depending upon 
the amount of c)*at formation which has taken 
place Often the) resemble normal th)Toid tis- 
sue, Microscopic sections shem a mari,ed papil 
lary growth of columnar epithelial cells in a \ns- 
cular CDnnecti\e tissue stroma with e\ndencc of 
slow growth as manifest b) calafication. hxmor 
rha^ h)'alinlzallon of itroron and <::)'SUc degen 
eraUon The tcndenc^ of these tumors to undergo 
malignant degeneration is great and it is not un 
common to find mitotic figures and other signs of 
malignanc) in what ma) otherwise oppear to be 
a bedgn tumor 

Danng the past lo )Tar8 3 cases of tumors of 
aberrant th)Toids ha\ e been obsen ed m the Prea^ 
bjlcrian Hospital These patients ha\‘e been fol 
lowed for 10 9 and 7) ears respectu-el) One of 
the patients subsequent!) dm’cloiied marked h\ 
perth>Toidism from wdilch she made a good re 
cover) after subtotal th)Toidectom) Another 
writes that she is in excellent health and has had 
no illness smcc her operation The third cannot 
be located at the present time He was In good 
health for 7 )*car8 after his operation 


REPORT OF CASES 

Case i I T t woman aged jo yraia, entered Preiby 
tcrian Hotpital cocntdaimng of a tumor of the left tide of 
the neck which had been present for teveral yean grad 
oallT locrcatioA hi itxe during thit rime but irith a more 
rapid Increatedaring the past 6 montha. She had no other 
•oEtecth-e tymptoma, the tumor had caiued her do pain, 
and the itated that ber geocml health bad ahrayi been 
good. During childhood ihe had had roeatlet and rhicken- 
pox arid at a« 17 yean, an appendectomy Her father, 
mother two etten, twl a brother were livina and wcH and 
DO hlttory of tubercnlocii, malignaDcy or tnyroid dbcaie 
in the family wai known. 

The parient wai a wen derdoped wdl nonrltbed woman 
with a tnmoT irait behind the anjdc of the left Jaw about 
the of a hen 1 egg On palpatioQ the tumor man waa 
fn mwl to be nwlUl to the Upper portion of the iterDotna*- 
toid mnack- It waa firm, freety morabic thowed no red 
neat, aod waa Dot tender The thrmid glaod waa palpated 
In Ita normal potlrioo. The teeth were good the totuDa 
ahowed DO infection the heart bordoi were oonnaL 'Iltere 
waa an appendectomy tear in the right lower quadrant of 
the abdomen. Reflem pormal. 

The nrine waa normal, the baanogiobln, red, white and 
diSerentlal biood connta WBTB normaL X ray picture of the 



cbest ahowed a wnnU old healed luberuioaa proem of the 
left apex 

Under loeaJ annthnla an lDd»km wii tn a mtl 
cal direction through the akin and faacia. The tumor m«i* 
waa exposed and orefnlJ/ dbaecled out 

The comiitra of a man njeasurlng 4 by J by 

a eendmetefi. It was red and rilher firm Tbe larfaces 
made by aectiouing were molrt- reddlih brown and tn per 
Horn reaemWed uormal ihvroid llwue while in other areaa 
the tiaaue waa aoft and friable and contained small c}*!!!. 
Mkrotcoplc aecriona showed cxlcnaiv'e ptrowth of cnboldal 
epithelial cella arraDged in popflJ* and ah-eolL The con- 
nective tissue waa alight la amouat. There were ae%'tral 
fairly typical adnJ seen (Fig. r) 

Case a G P E. a man ag^ 3a. entered Preabyterian 
Itovpftu complaining of a swcflln* In the left side of the 
Deck of J yeara duration, which nad been jradnaDy In 
rreaalof In she during these yean but had ciined him do 
pain or discomfort in any way Dnmig the post a months 
he noticed the Inoraae In size of tbe tumor more than pre 
viooaly During childhood be had had measles and mumpt 
and an occaaional sore throat Hli father and mother were 
Uving and wefl. There waa no history of luberculosii, car 
cinoma or thyroid diaeaie In the family 

Tbe patiat waa well developed and well nounahed A 
hrm. morable tumor about the size of a plum waa found on 
the left aide of the neck posterior to the angle of the /aw 
Below Ihia waa a kcodq tumor of the description 
about tbe size of a hazel nut and along the anterior border 
of tbe aternomaatoid miracle about a 5 cenrimetera above 
the davlcie waa a third tumor the size of a «tw 11 pfom tmI 
of limDar consfateucy Tbe thyroid ghind waa pupated in 
the Donnal position. Tbe tcnjols were absent teeth rood, 
heart bordexi normal A slight aystohe murmur waa heard 
over the apex. Pulae waa r^nlar rate 7a Blood pretsnre 
waa loa systolic, 70 diaalolic Tbe lungs were normal. No 
tende atesa or maaaes were noted In the abdomen. Tbe re- 
flezea were TvuTrtwi 

The urine waa normal the hmodobfii, red white, and 
differential blood counti were normal Blood ^ 



Fl( ) O r E. Shenrbf papOUry (nnrUi <3t cubotdal 
cpithefitJ c«Qi vhkb h cerUm a/m tudrat BMli«iaLO<7 

vu nr CEuelattiot) of Uk ^ci 4 tlwirvd a 

ihxfac bcnue m Uha (hadiTn bo t ixberwfae vu acpUTe. 

Uadn etber umbok, u brWos wu imlo tW 
aaterior border of tbe left ueneaaatoU moaek ud tereo 
clafidt « ere removed (m bmath tbe oiade b iCtceono 
urouib Ibe oeek. 

The gietimea cosseted of teres aoilet of r&rioea kett, 
the bff^ bebg j counmen b dkmeter Ther *erc ru 
ntdfiiB Seuuea made by teetkcDQc were tookt, reddbh 
bron, aad coaubed a fnr tosll crett b «ktcli tLm wa* 
tbrownftoid incTCScop^ teetkm tboieed naried pepfl- 
kry STowth of cubofdal epfibeOal ceOi y r^ teg o« a marl 
edy ratc&Ur coDoectlrt tlMie diocta. lo ibt tsteof tme 
papQb irere foemd gieK^ of nsrestfr Eunaal acbllmed 
with ctibaidal epithelial ceSt aM flOed with coOotd. The 
paefDair ttnctoie m certain areas Ktgxected laatifnancr 


Fli- 1 B Qioafa n ssaxkoi KTOvlh ed n] 
theQa] cdls b |*pfllai7 tad cyitic loinjali*. 


. 9**^ ¥ ? a woman, a^ jfi jraive* toed Pmbr 
trrian Iloipftal nTnrpfiltttat of a rvmkg In the left aid* of 


theoeiiprtacatloe i5yeanoTpei«dbirkaM«r Thiari^ 
tu was £fU noticed dtobf pobert y «rvl t ee me d to b« 
sbhtlT lairer doiitv her SMSttroal perioda Aalde Imn 
thh tlkbt noctsatke the maat had not ch a n ced b alae to 
any Dotkeabe ecteot She bad tedoced 15 po«nda by dkt 
big t ymaprerlcns to her tdmlaiaD (a Um boapftaL Sinee 
that tbM the amOlng bad bean ootkxd by bar frksdaaad 
the bad been golte co aa c k iwi of h. She UM«gbt at tfanea 
aha had a ahchl chrAfng tesatioe dcM to preta at a <d tba 
tsmoe Her genenl hwth had alwaya bcoi good. Sha 
t^d 1:^ i4m4r.y fMLOwmrt aM attach of b- 

(besia 6 yean paetloualy A dDatatko and esrettafa had 
tiew' dooe foQoiHnf a mfacanJage. Theta was no hlatoay of 
other fregssadea Padeart biahanri had dkd of nalarta 
Bexfathar notber cast bother and two katas wcieHTtas 
viwl veQ and thera was no hitbry of lull imkika. car^ 
UH. or thyroid dheaaa b the faioBy 

The padat was a wcQ dmloped, well nomdsbed woman 
vltba tan^maMahoait aecentlffietcobdiasiatttoatha 
Uft of the net* antcsoc to the mirlHta third of the 
ttenumaftoid rmsda and a aeccard dddoc rflfhtly aeialkr 


aUghtJy aSu freely monUe andVt tender 

then was no pre^ma briiat earned by ibeaaeas the f it rnn 

The thyrbd c^ was pateled b In noraal pcktia. 

The ueou w^ not ItJerted. The hart bordm *«* 
teniai no nnrfian were heard Bfcod pee*» 
tyat^ 8i dkstodc. The pal*e was rmlar rate 84> Tb 

liws wtri BomwL Na ar terJe^ were abed 

b the ahdomeu Tlo refleaet wen nomiaL 
The arlne w^ noeraa] the bnnogkUn, and tlw>^ 
whiu and (flffertBtUJ bfcod cnonts wen noemaL BJoeO 

hcMeo w as no de atod ^ 
left jBHjade aial the two luiw taa*rs wot 

removed by cartfiJ dlsKttloo. . 

The apednwn a»lfad J two.mi w% c*<b "rSS 
acoraainotefr 4 centlmetm fa widett dknjelet Tie ^ 

siTwas red brown and firm foe the iw part^b^ al^ 

wi»n aoft arena. The aorfacea H»de by aecttabg^^ 
moist and red brown In U* »o<t af^coskdeT^t*^ 
fluid and wnaJJ cysts emded. 

laarAedcnbtWeidtbeUa] growth In paf llaiy aaa g^ 

fonwtkm. The conneettre tinwe was ccetkdenwy »- 
creased and rucolar (Hc- j) 

•aXATMEXT 

In any case ot fospecied sbenaat 

praa>ct ot . thyTdtf glMd to lu noomlp^ 

Eoold bpe determined. 0“* 

lUhed ill doubtful mu«n In tte Mci “ 

removed. It U weU to remember Out petboW 
In tte thyroid sl^xl prol” “LfllT.SiS 
mart wltb change* el 

glnnd •nd m tbeje CMe» It 1* jrU to 
JSderrdjle cue. The Ioe»tloo ol tb« ^ 

maiei injarjr to tlx fpio^ Mcatuxy 

Jrin e**T Another commeo conpl** 
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lion Is profuse bleeding Because of the cjiUc 
structure of these ghinds aspiration has been 
attempted but this should not be done for it is 
both useless and not without danger Following 
surgical rcmoNTil all patients should be subjected 
to a senes of \ raj treatments such as are gi\en 
for malrgnancA e%en though the tumor appears 
to be benign These postopcrati\-e \ ruj treat 
ments are of great Importance as these tumors 
are radiosensitnc. 

The tcndcDCj of lateral aberrant th\Toid glands 
to undergo malignant degeneration has alreadj 
been calW to attention rcpeatcdlj but so impor 
taut Is this fact that it cannot be o\*eremphasucd 
Although to all appearance these glands ma> be 
benign ihej ha\*e been known to recur after re 
moval and produce metastases That gcnerallj 
accepted benign tumors of the thjToid such as 
enchondromata and mjTcomata maj become ma 
lignant is wdl known and j'cars ago Cohnheim 
called attention to metastases arising from ade 
noma gelaUnosum of the ihjToid a bffllgn tumor 
HInterslolsser in an exienu\*e studj of cordooma 
of abernint ihjToid tissue obscmsl that cara 
Doma of aberrant glands is less malignant than 
carcinoma of the thjToid gland proper Recenilj 
Leech and others after a careful studj of maJlg 
nant tumors of the ihjToid ha\-e pointed out the 
dmHantj between papilliferous adenomata of the 
thjTOid and tumors of lateral aberrant thjToid 
ti*we suggesting the possIbOatj of a single ongm 
for both groups of tumors from pharjugcal epi- 
thelial rests of the fifth pouch. 


CONCLUSIONS 

1 LaleralaberrantthjToidglandsareeitremelj 
rare Thej arc of great clinical as well as of em 
brjml^cal and pathological Importance. Thej 
ore difficult to diagnose and tend to become mahg 
nant but with go^ surmcal iherapj thej offer a 
relatiixlj good prognosa, 

2 In the presence of a thjToid gland in Its nor 
mol position, suspected masses In the neck should 
be remo\t!d \ raj treatment should be gi\-en fol 
lowingrtmoml In all cases 

3 ^ree additional cases of lateral aberrant 
ihiToid glands are presented 
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RICHTERS HERNIA 

RICTLVRD B CATTELLplU) Bc*Ttjx JI^*i\anTfrm 

Fm IW UWt (^Ik 


R ICnTER"S bcrnia fa a rare unuaual tj’pt of 
bcmla. In »plte of iu rarit) an under 
tt&oding of lU palholog} and the ^Top- 
tom* aaudat^ mth ft u important since an> 
delay in recognition may resolt In ^Tr> acrlons 
conacqueocca. While Richter i hernia fa a form of 
Blraittiilated bernu, it fa characterfatkaQy oiao- 
dated inth partnJ Intcalinal obstruction raUicr 
than mth complete obstructlao which fa tmnll) 
pre sen t in itranffnlated hernia. Richter’s bemla 
may be described as a hernia in whkh only a part 
<rf the arcamference of the borrel fa engaged nod 
strangulated and this Int-obtd portion ma> rap- 
»dJ\ become gangrenous although the lumen of 
the gut remains open to some oegrec. The por 
tkm of the engaged bowel resetnbia a amall diver 
ucuhun of the waQ (Fig i) Only those bemlas 
that meet the descriptlm gh-en shonld be in 
eluded under this name 
Id the eaih literature there was mu c h oonfosloD 
CDDcemiog this type of benk, since many types 
were rerorted under tha name for Imtonce, esses 
of irtmJI henua, partial entenx d e incocnplete 
beixda pinching hemh, Littres bemit and the 
like have been reported as Richter ■ bemia. 
Aitac an exhaasth.*e review of the e&il> literatore 
Treves found So cases, in 53 of which the reports 
were complete enough for satfafactory identiSca 
tion and study H^ndoded 4 operative cases o^ 
his own and ga^‘e a dear dmlral picture of this 
condhxKL Three of hfa patients dM after opera 
tkm while the fourth m whom previous to opera 
tkm a redaction of the hernia tad been done m 
masu recovered following opesatko. 

In 1700 Littre described 3 cases In which only 
a portiOT of the bowel wall was found In the bemia 
sac 1 of these were hernias later recognised as In 
vohmg klechcl ■ divertlailura but the third could 
not be identified, from hfa report- Ho bdieved 
that these dli-cfticula were the result of the Intes- 
tinal wall being pulled out into 1 sac It was not 
untn 1815 that lleckel described the dhnticnlum 
that DOW bears hfa name thus explaining the tmo 
nature of Littres 3 cases. The fiist complete 
scientific description of this type of bemia was 
made by Richter In 177&, He described this fonn 
of henila as a «in«n rupture. ‘ In his book on 
bemia, one chapter conocmed the dfagTVttit and 

TU» hMk abtsW tm Oa Ubrny td Um itev Vvi AcUmt 
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trealmenL He recognlied that the wall of the Id- 
voU-ed gut was made up of the same layers and 
stmetnre as were present in the intestinal wall, a 
condition Dot present In the diverticuhiffi later 
described by Meckel In cocsidering trestment, 
ha recommended. If iMgrene had not appeared, 
leductioQ aided ^ auaUtion of the ring whb a 
hooL, but if gangrene was present be bellned thst 
rediukion was dangcroos and that resectioo should 
then be done Tre\-es suggested that this l\-pe of 
bemia be called Richter ihiemia In order deffnitebr 
to Identify it and to differentiate it from the bemia 
of Uttre a^ other forms. Tbc eaibest report 
Trr\‘es was able to find was of Gnilicliiuu 
Fabriaus HOdanus In 1606.* In the fifty fifth 
olis«rrvatkm of hfa first one hundred surgical euro, 
be described tbe case 0/ an eUerlv woman who 
bsd a strangulated bemb which ofa ebar ge d Into 
th« CToIn, suer which the patkot had ccoiplrte 
rdkl of fVTBpioma. Tbc intestinal fistula thus 
formed rtmamed open f« only a months Wkiw 
ing the KaritolloD of the sweDinf It Iho 
bttled and the patient made a coopkte recmtiy 
While the exact relaiieci of the bowel to the hanfa 
was not observed the fact that the fistula desed 
indicate that oolj a portion of the bowel wall wai 
In the hemk. 

In 1809 R. S Fowler reported under the title 
“Partial knteroccle 3 coses with this cocditum- 
He again made an eihausU\’e review of tbc hters 
ture and Induded a full blblkyraphy In chrooo- 
logicaJ order Inclading 94 rererences. He 
•ented an excellent dinlcal ptctore cf the 
tioo which was similar to that peesented VJ 
Treves, R. H. Fowler In 1913 described s cases 
one ln\T)hTng the caecum and the other the apf*®- 
dii. A review of the Uteratore after 1899 
made by Rhod» in 1928, He was able to find 45 
addltknal r^erencet rince Fowler s report m 
1899 and reported the histories of 3 patieaU 
true Richter’s hernias and 3 
kauckle of sraaD intestloc In ventr^ 
mgiftrrfnn whfch wts pcescBt io thc cari) bteis 
- --^xies report rifl^ 
ioduded were ef 
rted s additiocai 
I io I 9 J®- * 

mature 00 this soo- 
ittsntion h*s beet* 

f Urmy 


ture was s gwin evident - 
many of t£e reporta that he 
liUre • bemia. Blssell itpo 
cases in ipap, while Orr add« 
review of tbc old and new bto 
Ject, It win be seen that btUe 1 
»T^ Sock — < etijhiS tr— tW Sf 
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paid to It since 1899 few reports were found, onl\ 
14 operations for this condition being reportca 
Tim b> no means represents the actual incidence 
or number of patients seen and treated So Uttk 
attention has been ^ven the subject that nn 
doubtedlj manj patients are treated for simple 
strangulated hernia. Man} of the standard text 
books in surgery do not mention the subject but 
we bche\e it b suffidentl} Important to report 
the cases seem 

Case i Ah Amerku laborer 60 jrein of a^ waa cx 
amined In Marcb iga? lie bad been veil entU 14 boors 
prerkpus to this examination when be dereloped a pain In 
the left lover qaadrant On the daj that he was seen he 
bad vomited scWial times. lie had not been aware that he 
bad a bemla. On phyalcal cxamlnatkm be appeared to be 
acutely Oh His tonsoe was clean and there was no Iccal 
odor to his breath. The abdomcD was soft throughout, 
there was no visible peristalsis and no dlsteutloo. A small 
■welling aboct a centlmeten In diameter In the left groin 
could not be reduced There was localized tenderneaa over 
the swelUiM Operation was performed (Dr IL II Gate) 
14 hours after onset, Inciskm being made directly os-rr the 
femoral ring }Mien the sac was opened, a segment of bowel 
was seen enga g ed In the ring (Fig 1) IIk sac was purplish 
bloetecokir Thenatuteot thenernla vasrecogakedasof 
the Ricbler type The first Indske was left open, the ab- 
demea was opeaed with a left tectos (ndsbci, and the gut 
was reduced toOowlog eolsrgexnest of the berrila neck. The 
drcoliUoo appeared to return to this small Involved por 
tioQ although a small contiktloe ring remained. The area 
was then invert^ without Intarferiag with the hunea and 
the abdocnen was dosed in layerv The hernia vu repaired 
u the Dsual anatomical (ashkn. This patient made an on- 
eventful recovery and is now well, 5 years after operation. 

Cue s Ad American lanncT yean of age was seen 
In October 1930. He staled that several days previous to 
the examination hh boweb had been coostiptated. A ca 
thaitlc had not given any resnlta. Two days before he de- 
veloped a colic 4 Ike pain in the epigastitiiin which was 
locailzcd just above tw umbQicua Thk pain was so severe 
at that time that ooe-qaarter grain of tnorydilne was given. 
He vomited once on this day The foUowteg day the pain, 
«riU localized In the same area, recurred with about the 
tame severity and again morphine eras given. The patient 
eras gi ven an fiwrr is with fair result as to the eUmmatlon 
of gas, but It gave him considerable pain. Nsuteaperalsted 
but there was no farther vocnltlng No blood or mucus had 
discharred from the rectum. Six years previously patient 
had had an absccM In the right ^rotn which was Indsed. 
There bad been no rec mi c uce of infrctinn In this area and 
no swelling been noticed. 

On phyxkal patient appeared to be strong 

well developed, but to have lost consideraUe veigfaL His 
tmvue was dry and desin and his breath was not fccaL On 
■hiWntTfl examlnatloci there was found a moderate gen 
cTil dlstentkn but no t*”" and no mimei A fln ld wave 
c^d be denamstrated. There was no visible peristalsia 
A TTvU ma— about I in djameter was present in the 
right femoral region. No impulse was obtained when tho 
patient cou^ktC No attempt vu made to reduce the 
masL which wu not tender on pressure. A healed scar vu 
noted In this area. Rectal examination wu negative. The 
white blood count vu 13/300 the temperature and pulse 
were normal. A dltgnoak of partial Intestinal obstruction 
wumade. It wu thought that the condition wu of maJIg- 
nan t orlgfai, probably aiisiiif In the colon At operation 


A 



I The sise and nature of Richter's hernia of the 
intestine are rrpresested cDaframmatlcally In- 
volved portion of the gut b alv^ on the side opposite the 
attadunent of the mesentery a,OnlyaamaIlporuramaybe 
Involved UvtTyenallDosyinplmntofDbslructionirepres- 
ent, yet ipngnse may ocou K ApouchoIthbslzertsulU 
In partial Intestinal obslroctlon. c When over one-hall of 
the bowel drcumJerence U Involrto an InleTmllleat partial 
obstnsctionoTCDffipleteobstmclkmmayranlL Thbbln 
agreement srilh Scarpa 1 observation that when Iwo-thirda 
of the Intestine Is ilrangulaled complete obstnnlkm results. 


(Dr R. D Caltell) the abdomen wu explored and It wu 
noted that the entire large bowel sru normal while the 
■mall intestine vu moderately dilated and thkkened. In 
the li^t lemoral area a portion of the Ceiun wu found 
strangulated in a small femoral bemla (Fig 3) of the 
Richter ^rpe, so that the wall of the Intestlrw vu firmly 
engaged but the mesenteric border wu free leaving the 
lumen somewhat narrowed so that it produced anintcr 
mlttest partial obstruction. The femoral rii* wu enlarged 
•o that the Intestine could be freed. The color retumed to 
the rtiangulated portion although a circular constriction 
remained, thus obstructlnf the lumen to about one-third 
of hs normal caliber The engaged portion appeared 

viaUe. Further inspection of the femoial bemla from with- 
in showed that the appendix wu firmly engaged beneath 
the ftamer position of the Richter hernia aM wu 
In and adherent to the sac. In order to free the appoidii 
^ru inverted and appendectomy wu penorw^ 
An Intia-abdominal repair of the iasnk by m,-,,* of ^ 
iwrsertring suture to obliterate the reck wu then done. 
An enteroatocoy wu then pcrfoimed 6 proximal to 
the strangulated area of the bowth The padentPs condition 

remained satisfactory throughout tl* operation. On the 
thW^y alter operation he developed severe abdominal 
Mlnw^ a high elevation In temperature follcpwed shortly 
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I e ( ue The fenonJ oc hAt been opened Um* 

eiprj«u>S tbe umwoliied blnunt and »lknrlQ( Ud* to Lc 

nenm J tbe i tjpe Ltpvotoeax v«« dm and 

the herrJt rnhw-d 

These rtponi abow tbe difficuluc* of dragnnaU 
Ln the fijii pattent there ao evidew* of ob- 
ttAKticc or of itrengoktwo. Ue beiteA-ed that 
the femoral benua ns the of the sjiBptoBu, 
the pouibOIt) d a Richter • type ot ftrafirulated 
hernia m oot thought of until it ns oemoo* 
ftrated at operatioa. In the second patient an to* 
tesUnal obstructioo ns es*ideQt but the relation 
to a possible right femoral berola ns not appre* 
oated antB the abdauea ns opened. This case 
is of partxruiar mterest b \-iew ot tbe fact that the 
abscM in the right grom 6 jrars p^-iouslj may 
hare been an acute appcndidlls. The pr escD c e of 
the appendix b the sac and the dense adhesions 
may hire been factors b the CMO-satton of the 
Richter's bernhL As an iiwubal rland ns pres- 
ent om the femoral benirt fa lUs patient. It b 
possible that the abscen nja> have been r^(«d 
to an adiraitts. ^t operatic the itrangubted 
bord appeared to us to be snable, btrt undoobt 
edlj the patient died from a pcntonltb resulting 
from the mptore of the strangulated area b spite 
of the fact that an Oeoftomy 1^ been done abore 
the obttrnctioiL 

In ioo6 Boipltt reported the case of a petlent 
with Identical undfags. In hb patient the appen- 
dix was present b the rigbt femoral hernb and 
was DOD-sUaogubted but aboi-c It there was pres- 
ent a Rfchter s hernia of the Qeum with stianga 
btion. Hb patient bad had a partial obstrocum 
for a month with acute rYmptoms of 24 bouis* 
doiatjon. Opomtioa was folonred by rec oiTiy 

A review co tbe reported cases rrreab common 
findings. Thb fona of hernia occurs more often 



Fbs-Cwe* of tawiMl Qma b KT9 putkOr 

ra^ssn b ■ fmon] Wnds. PartU otslndte b pnwet 
wtib the pumJ asl bop cf bowri Ufaf cnwrwVH smt 

liaacf llMaerao sod apfodab then sili tbs F^esdi 

iecaicmtrd b Un fcom hersb boeath PenB . Tte 
prertei loddoo icai in tb fisooral rqpoo b set um. 

b ao m e u than in men and only b aduhs (Rhodes 
reported a case b a 3 weeks ^ negro bab> the 
ooIyeiceplJoo) The aimge age fa ^3 yean. The 
femoral rmg b the usoal site ihfa being the region 
favolredbaboolpopercentofthccases. Tbefai- 
gubal regkm b the cext most frequent dte, b 
rare bstaMs, thh iypo of henna fa foond b the 
nmKJnml obtuTatix cpigastiic and fatia ib- 
Awntnal rtgiens. Richter B bemb fa more apt to 
occur m coojnnclioo with a long standi n g reduci- 
ble benda with one of recent otaet or 00c 
that fa Irreducible. At ifajes no fweHing can be 
felt ta ih.* ring although there can osoallv be sco 
or palpated a ptuII tumor iwiying b sire 
that of a hickoTT nut to that of a hen s egg rbf 
te rminal Qeum ts ufua^ the portion of the 
that b itrangubted. Three patients were fewnd 
b wbom the jejunum was bvotred and 00c wiln 
the colon b the me. The roost comroon form b 
one fa which the termiaal ileum b breI>Td m tne 
right femoral In this form, only a 01^ 

portion of the arcomference of the bowel fa 
volred and rarely fa there a complete obstructicn 
(Fig i) Tbe outer portion of the bowel, 
from mesentery a alwa>a the poitioo of tne 
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{leum in\-ol\*cd *0 that the general arculalwn of 
the bowel a not unpaued 

In onls one-third of the patients arc the sjTnp- 
loms ijpical of a strangulated hernia with 8c\’crc 
obstruction In the presence of a complete ob- 
struction a mass is usuall} palpable which is dis- 
LincUs lender k)call> and is associated with 
cramp-h'hc pain in the Iosk er abdomen I’ersistcnt 
nausea, fecal vomuing hj^ierpenstalsls consii 
palion together with the general manifestations 
of shock are the rule m this mmoriu ^up At 
limes a persfatent diarrhcca Is present but rarel) 
is there mucus or melxna present These patients 
present such t>’pical pictures of complete intes- 
tinal obstruction that oTwralion will be advised 
carl> and the results will be fair WTidc the na 
lure of the cause of the obstruction maj not be 
recognized before operation it wOl be demon 
strated at operation. 

B> for the majoritN of the patients (that is two 
thirds) howe\’er have mild and Indefinite symp- 
toms sugMtivc of only partial or beginning m 
testlnal obstrucUoTL These are the ones In much 
only a small portion of the arcumfereoce of the 
bowel IS strangulated It a quite important to 
recognlie such cases early since nngrene and rup- 
ture of this portion of the bowel may occur early 
and the patient may show no senous general 
response and no evidence of serious obstruction. 
Fa?cal voraitmg in these patients b not common 
and fair results can be obtained In the elimination 
of gas and ftecal matter by means of enemas at a 
time when local gangrene of the gut is present. A 
may or may not be present but if found isof 
great importance m makmg a diagnosis. Alter 
the first few hours of strangulation local tender 
ness may be absent and the pain tf present, may 
be far removed from the pomt invislved It is in 
this last group that the operative mortality b 
very high since operative Interference is usually 
delayed 

As shown in the reported cases, diagnosis b 
very difficult in only 50 per cent could mtestuml 
obstruction be made out. Diagnosbismadedlffi 
cult also Since m only one half of the reported 
cases has a palpable mass been presenL As our 
knowledge of this type of hernia mcreasea, diag 
nosb wm be more easily made and the condition 
more often suspected m patients with femoral 
hernias presenting symptoms too of partial mtes- 
tinal obstruction 

The mechanism acting to produce a Richter’s 
hernia is not the same m all cases so that all case* 
cannot be satfafactorily explained on the same 
hypothesis Many times such hernias ore asso- 
ciated with old reducible hernias with adherent 


bowel and doubtless such adhesions are frequent 
causative factors. In several instances of Rich 
Icr s hernia, the case rqwrts show that the hernias 
have been prcdpilalcd by forceful Uuis In addi 
lion the hernia has at time* been associated with 
reduction of a hernia en rrassr Treves reported 
4 such early occurrence* Pearsc recently advised 
against the use of taxb because it mav cause 
reduction cn masse hrom the report of cases it 
wouW seem that taxis has caused the production 
of Richter s hernias m scvcraUnstances. Pressure 
produced by a truss ovxr the area of the incar 
ccratcd bowel may also contribute to the nroduc 
lion of a Rkhlcra hernia. Increased abdominal 
pressure In the presence of a hernia sac has fre 
quently been described os a Dossiblc cause. With 
an mcarctmled segment of bowel the normal 
penstalUc waves m other instances may well 
tree the major portion of the bowel leaving a 
small diverticulum like portion remaining 

In Richter t hernia the sac is usually small and 
thfa factor prevents the engagement of the entire 
circumference of the bowel fhe condition of the 
sUungubted portion of the bowel wall depends 
on how long itrangulabon has been present and 
the sue of the neck of the sac In many of the 
earlier cases m whkh ganjmnc veas present sub- 
cutaneous rupture led to ixcal Ostuie In roost 
of these the fistula persisted in only a rare eiiw 
did the fistula dose spontaneously ^IDdanus) 
Not Infrequently the presence of an enlarged ten 
der eland the result of an m^inal adenitis over 
the hernia sac, has made it mfficult to recognize 
the underlying condition Of 38 cases of femoral 
type hernia, collected by Treves, 7 cases had such 
enlarged gland* of the groin 

TaE.vTJiz>rr 

The treatment of Riditer s hernia Is of course 
BurgKak Operation should be done as soon as pos- 
sible m order to avoid ^ngrenc. In all cases of 
intestinal obstruction, either partial or complete 
the usual me* for hernia iboold be pialpwied If 
the diagnosis is made so early that strangulation 
is not severe and if after observ’ation circulation 
to the part is shown intact, simple reduction of 
the in^v'cd jx5rtion is sufficient If the strangu 
lated portion is small and has the form of a gun 
grenous pxiuch or diverticulum, it may be pUcated 
or turned m without too great reduction in the 
lumen. This was done in Case i rejwrted in this 
paper If laiw portions of the bowel are in 
volved resection of the mvolved loop should be 
carried out with an end to-end anastomosis. It 
IS probably advisable to do an enterostomy above 
the inverted piortion or anastomosis to relieve 
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local prmara, particularly U obalntclloii has been 
present- 

In the nearly moribund patients two procedorcs 
may be carried onL In the first an enterostomy 
is (Kne the ganfrenota portioo of the gut being 
left engaged and a kica] indslon mode over the 
bemk as indicated. This plan Is suggested by 
the fact that when a fecal fistula has formed 
BpontaneoQsly 30 per cent of the patients recover 
rithout operatic In the secor^ plan the in 
%‘oJ\Td loop is brought out after the plan of 
hllkulici aj^ the fistula b closed when the general 
cooditioa of the patient has improved ObjeclloQS 
can be raised to either of these methods but they ap- 
pear to offer the least rbk m the more serious cues. 

The bemn can be repaired intra-abdomioally 
as has been frequently r^rted the sac b fat- 
voted and the neck b ligated. Some patients so 
treated have remained well over a period of yean 
without reciureDce IIowe\Tr tne ana 

tonucaJ rqnir dther at the time of operation or 
when the patient a in better condition b the 
preferred method 

In the cases coDected by Treves there was a 
mortahtv of 62 3 per cent in those not eperated 
upon- \Yith rare exception all those re cov er i ng 
RKtotaneousl) devefaped p e nb teot fecal fistufae. 

operative mortalrty m bb group wu 36 per 
cent— 4 patients of the operative group uviog 
persbtent faecal fiatulc In BbseDs revOTof the 
ao years preceding i9ig the operative mortality 
was approximatdv as per cent and nooe of thu 
recent groop had a pendstent fecal fbtuki. The 
mortality n much higher m femoral bemia stiKe 
gangrcoe is apt to occur more rapidly due to the 
fact that the neck of the tac b smaller and con 
striction b more apt to occur 


Two potlenti with Richter’s hemb are re 
ported- Both oennred in the femoral regioQ and 
la each instance the terminal Qeum wu involved. 
Id one the appendb wu incarcerated In the 
femoral nc beinlh the engaged intestine. 

Tbe majority of thcK patJ«ts do not have 
complete intestinal obstmetfon so that itianfii- 
btkia may not be evident Diagnosb b rai^ 
mode before operatloo. In all cases with symp- 
toms suggestive of partial internal obstroctioo 
it b Important to i^rnlnw tB poMlble bemb 
sites. 

It seems reasonable to expect a bwerta g of 
mortality foDowing operation with the etriy 
rccognit^ of por^ intestinal obstruction to- 
gether with a knowiedge of thb form of bemh. 
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•V MUSCLE PEDICLE REPAIR OP DEI ECTS 
IN THE PAEIET/VL PLEURA’ 

JOSEPH B STENBUCK M D tjLCS, Stir loiE 
AttorkU Svrfrai, fUrtcn 


O N the division of Ihoraac auTOn of Haricm 
Hospital penetrating wotm^ of the chest 
due roainl> to knives and ballets ore of 
frequent occuircDce We ore therefore, fre- 
(^ntly presented with the problem of dosing a 
aefect m the parietal pleura rapldlj and sccurd> 
The defect ma> be due to the knife of the assailant 
or to the exploratory incision of the surgeon. It 
was for the purpose of lessening the time of opera 
tlon and onwthesia (and theroore the operative 
shock) and producing an oir tight dosure of the 
thoradc wall that the operation to be desenbed 
was designed- 

intercostal pleural defects mav be repaired by 
means of pcncostal sutures (as adsnsed by 
Lillenthal) in which case sutures ore passed over 
the rib abo\'e the defect through the pleural 
cavit> and under the nb below the defe^ and 
then tied in sach a manner as to brii^ the two ribs 
together and obliterate the defect This b on ex 
ceBent method In of mdsioas made m so 
called ‘ interval thoraac eiploratiotts, but It 
has seldom been appbcable m our experience to 
penetrating wounds because of certam ana 
tomical factors, 

Fenetrating wounds norticularlj stab wounds, 
may make irregular defects m the chest wall by 
fracturing the lower thinner border of the rib 
thus leaving a rough edge devoid of intercostal 
muscle which prevents air tight dosure even when 
the ribs are brought tl^tly together 
Occasionally a small le^on of rib or cartilage 
must be resected in order to reach and ligate a 
bleeding intercostal or Internal mammar> vessel 
which otherwise could not be damped- TTiIs 
makes an irregular defect 
Stab wounds in the chest occur in our eiqicn 
cnee almost uniformly in one of these topographi- 
cal groups 

1 On Die anienoT ckat vaU within a short dis- 
tance of the sternum and frequently through the 
costal cartilages. The victim receives the blow 
unexpectedly usually on the left aide, from a right 
handed assailant 

2 Near the Uneer costal margin m the anterior 
axillary region- This blow is rcOTVcd as the victim 
turns aside and raises his arm to protect himself 
^ between the border of the scapula 

and the spinal column- This blow Is generally 


produced as the victim attempts to escape or to 
protect instincU\'clj the more vital anterior por 
ikm of hts bod> 

An anatonucal consideration of these regions 
will show that near the sternum, at the costal 
margin antcriorlj and near the spinal column, the 
ends of the ribs arc attached at fixed points and at 
fixed distances. Because of this fixation attempts 
at bnnglDg the ribs together b> pericostal sutures 
have been unsuccessful freqaentl> In our expen 
cnce. 

Attempts have been comnionl> unsuccessful, 
too in suturing muscle over a defect in parietal 
pleura, iloreovtr In the large triangular area 
bounded b> the borders of the pectoralis major 
and latissimas dorai muscles anteriorly and pos 
tcrioriy, and by the costal margin below there is 
Utile muscle with which to co\Tr a defect In 
addition, the intercostal muscles near the sternum 
contam fewer masde fibers than the axillary por 
tlon or the posterior portion 

In a few cases we have obbterated a defect of 
parietal pleura by suturing the diaphragm to the 
parietal pleura thus plugging the defect and 
walling off the general pleural cavity This gives 
a picture exactly like that found in the first itarc 
of the operation for approaching a subphi^c 
abscess b which the diaphragm is allached to the 
parietal pleura. This method has been highly 
aatisfactoTy b the few cases m which it was used 
but It has limited use. 

In our earlier expenence closure of a pleural 
defect was tedious patchwork which we have been 
able to obviate by the tae of a muscle pedicle, the 
free end of wkuk u placed inio the pleural canly, 
{not on the aperture) and held b place by suturing 
it to the itructures at the edge of the aperture 

THE OPERAim PiOCEDUaX 

The pectoralis major or the latissimua dorsi 
muscle was employed m all cases except one (In 
that case the pectoralis minor was used because 
the pectoralis major was lacerated and crushed by 
the a ssailan t who wielded a sdasorswith the blades 
held an bch or two apart The pectoralis minor 
was severed at its ongm and brought down,} The 
thickness of the muscle flap should be made 
d^Uy larger than the pleural defect so that it 
will fit snugly into It The length shcnild be suf 


From li* 5 «ijVb 1 Scrrfc*. Hsikm Heq4ul Dr J<ka F Connor*, Diroctof 
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fioeot to tilww the flip to drop mto the plcortl 
umt\ fof t daUfKt erf approiimatei) cae tTwh 
Nob»rm wDi cgroefroci too Snog » flap extendnur 
into the pleural cavih whae too ihon 4 ftapicS 
hiv-e a teudeiiCT to retract (rooi It. Tlse 
should be cut 10 such 4 manoer th4t the tgv«> o( 
the pedicle ti nau the pleural defect 4jid the 
point of Ki-cfaftce of the musck b d»til to It. 
Ulien -re began this method of closure we found 
that m ipite of roeasureroent of the kogth of 
miack tpparenUv necemiT for the pedicle flap 
we were making: too short 4 fl*n Tha wa» doc to 
the fact that u contracted alter section of the 
mtude e overcame this difficulty by increasing 
the len^h of the flap so that it was about oaeand 
one half times the length apparently Mcetnry 
In thU way we produced t musclB flap whkh 
filled songiy and without teufoo. It u cjtr€ 
srdnury ■ntSerat to tee iev jjkJi a is octmaHy 
ntcled tni» tie UtMrcl caniy when {Uiced at the 
onfice of tho pleural defect, and how It wiD be 
hdd in place even without suture In ocdmair 
f o plra lion, to be dbiodged only in vwkoe rt^ 
ratian or sharp coughing It aer^Tes as a p^ect 
itc^iper bat should be held in place with a few 
Interrupted sutoret or better a continuous lotore 
attached to adjacent tnasek or peiwteam. It 
£Q!^it,alao be h^ in sUit by the pressure of gauze 
paddng 

The advantages are not mereiv speed astd effi- 
ckney’ in inunedUtc ckteore. Ihe tame rcsoH 
might be obtained by tight peeking wi^ {odo- 



FV. a A. TV prdkk has bnn hwrtsd tic orbra 
TVbcd tm vVeh tV pe^ck was taV* stay V certrn 
bgr SBtBiiai tWrrdcr tV pccunBs casek chare to UK 
Voder beuv TVrr k ao ifinnhastaca Vwrrer b 
bacltepea. TV pedkk b Vid te pVee by wtazres V ^ 
aa}»aatn&s(ia,fssds,erperic*tras. 'nVktVpecttcab 
mejor b lodkaud In dbenmt, tV Urbdens dewi 
may V nrd is a cisdbx cnafificr fa ocr cssedaK* Uw 

two oiBscki siooc wrrr adaiusrc, «Va aade ntn % |e<fiot, 

to read) aQ ckorai deketa. _ ^ , 

B TU* tt a ewm cection of iV thetaielc waD cflcr tie 

pc^icb Vs Ves lawitrd into tV def^ In iV ««IL 
lh« toniuc of iBoade b wtD iabde iV pVxsral «»' »y t* 
o« of the cams to » Uci tV opetatko wca peritew^ 

was a oMBriiealfaB of as faftdaaJ hztDoOwrsi, BaJaoff 
vas estaUhVd at toother poetbe of the cVsl w sM 
wVn IV pfcunJ tasity was ckaa. in bnt st^ t w a w^ 

aadt Unensh tVdtataaie aocailof iVpbTgaipo focac i 

the mnscle perfkb and no abaocmaSty was seen^M sj*^ 
iatioa Uawx orrered Ux ana iD tV saiu nanner to «l*» 
U cg rtf f d the nraaladcf e{ iV parirtsl piecaa- 

formlzcd rauxe Muscle, bowever 
stands Infection weH except in cases fa wh» 
crushed with great fora as m compound b« 
tores and severe hceradons. Therefore, whie 
may depesid npoc gaoxe or fascb, as lonpot^ 
stoppers,” thev mav become osefess m a 

time becaoie of mft^rtioo and sutwequenl s*^ 

woondi. One shooM oot beshate lo " 

much pectoeahs cjt latbsnnus dotsi nn^s 
necessary to plug the nkcral orifice, s^ w 
of function Is not lerisus. Thb nay V •«« 
guestlr la cases of rascal ampatatio n 
breast in wWdi the pectoral moicfca arc retnoreo 
fa Ms 
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Wc haw emplov'ed this procedure In 14 aises 
With failure in onf> i In this instance we used 
two flaps in the same defect and one of these flaps 
was macerated muscle- The failure was nartui 
in that the flaps were competent until the fifteenth 
postoperau\*e day when thc> separated By that 
time however the mediastinum had become 


fixed so that no distress was experienced b> the 
resultant pleural fistula. 

The procedure b recommended not onl> for 
pleura! defects due to penetrating wounds but 
also for defects following resections m\*oKnng the 
nanetol pleura. Our eipcnencc, however, has 
been limited to the former t)^^ of case 


CORRESPONDENCE 


COi\ GENITAL CISTIC DISEASE 
OF THE LUNG 

To tJt 4 Bdilcrr Pkase permit me to make a belated 
correction to an article which appeared In ScaoEa\ 
GvirEcoLoo\ Aim OBSTErates for March igji 
Thu article, entitled Congenital Csitlc Disease of 
the Lung b\ Doctor Eloesser In the dbcasslon of 
the number of reported cases of congenital c>'tts of 
the lung stated that there hod been but 4 American 
cases, a of R. T hlfller a description of an aoa 
tomical spedmen by Pippeohelroer of New \ork 
and I of my ows- 

In igas I published {Bullelin of the Jckru Hophnt 
UotpUai voL xxrv'il p J40) what I thought was 
the first Amenan case of this conditioo and re* 
viewed all pr^ous cases that I could find In the 
llteratore. Since then I have discovered that Doctor 
Pappenbeimer of New \ork had published a case 
In 1913 My reason for ov'eriookJng hb case was 
probably due to the fact that it was not pablbhed 
in a mescal journal of wide arcubtion The other 


cases mentioned bj Doctor Flociacr have been pub 
Hshed since the publication of my case In 1925 
Doctor MUIer reported onU i case of congenital 
c>*stlc lung The second cate he rtferred to was m\ 
own as 1 careful reading of bb article will show 
alnce he pobllshes one of m) own fllustrailons illus- 
tiating thU case HU failure to refer to rav article 
was due 1 am sore to the fact that both h^ article 
and mine were In process of preparation at the same 
time, mine having been puolisbed only j months 
before hU UK. Koosn. 


JOHN B MURlin 

Malerbl U being collected fop an tulhonied 
biogTBph> of Dr John B Murph> Ifanj reader of 
this JorntSAL has in hii posseirioo letters from Dr 
Murphy knowledge of facts concerning his life or 
any other data. It would be appreciated If they were 
sent to the Editors. All matcnal will be return^ 
promptly and the source credited 
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THF Rf:\^OLUnON IN THE 
\r^A.GEBJENT OF PHTHISIS 

AS recently t5 1925 eujsial meaiurw were 
/-\ being used for pulironary tuberculous 
by only a few phjTidajM Today these 
measorea dominate the active treatment of 
the disease m the leading tuberculoels centers. 
Althoogb this change has not been brought 
about by any unique dmnaUc discovery 
is neverthdess an event of prime interest to 
tbe medical world because phthisis Is ttDl the 
leading cause of death between tbe ages of 
fifteen and forty five years. 

An era of hope about the curability of 
progreadve ca\TTT»us phthiaii has succeeded 
decades of lesgnation or false optimism on 
the part of both physloani and patients dnr 
mg tbe years when the sanatonum regimen 
waj their only weapon. Neverthdess the 
sanatorium unaided by mrgery has cured 
many thousands of patients and as long as 
tuberculods exists it will probably remain as 
tbe indispensable foundation upon winch any 
active treatment will be built But the fact 
must be faced that its greatest Independent 
success Is for those patients whose lesions are 


DOt ertensTve and chronic and whose cavities, 
if present at all, are relativdv email and loft 
walled The great majority of eanatortum 
patients belong to tbe far advanced group m 
which the death rate without surgery is 
shockingly high. 

Tbe pioDeera repeatedly demonstrated dur 
mg a period of many yean that surgery 
(which term for convenience b intended to 
include induced pneumothorax) offers to a 
largo group of patients with advanced tuber 
culoiu hope m the face of impending dbaxter 
and that these papents contrary to gtauaal 
teaching withstand expertly performed major 
thondc operaDOQj remartably well Yet the 
medical profeasloQ as a whole refused imtil 
relatively recently to accept snigery This 
has been due in part to the profeasioii 1 trad! 
tirtnui reustance to any change from then 
peuUc OTthodem This waiine* has been 
accentuated b tbe case of tubercoJoaa be- 
cause of the utter faflure of maiy highly 
praised cures. Other contributory factors 
have been tbe great emphasb that has long 
been jdaced upon the non thertpcutic aspects 
of laboratory research m tubercnloes, the 
many ni advised or improperly performed 
operations that ontramed surgeons presented 
as example* of tbe surgery of pulmonary 
tuberculosis and the fact that until recently 
relatTrtly few competent thoraac suigeon* 
were available. 

What resistance to surgery remains b al 
most wholly passive and U based upon non- 
famHiaiity with the subject or upon apath\ 

It b especially to be regretted that many of 
our largest state and federal sanatema, which 
•boold have taken the lead b offering life- 
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8a\7ng surgery to their wards ha\*e c\'cn 5-ct 
taken no adequate steps to do so 

In a large sanatorium in this counLr>, 663 
per cent of whose patients ha^*c far advanced 
and 283 per cent moderatcl> ad\'unccd tuber 
culosis some form of surgerj has been used 
for 77 I per cent of all patients admitted with 
the adult tj^pe of pulmonaiy tuberculosis dur 
mg a recent eighteen month period It is in 
teresting that the patients thcmscl\*cs who 
arc notabl) close obscrs’trs of the results of 
the different operations used for their fclton 
patients, rarel} reject an) recommendation 
for surgery 

The many operations now available afford 
great flcxibilitj in the choice of the procedure 
or combination and sequence of procedures 
that is most hkclj both to heal the lesion and 
to conserve maximum function Certain pa 
tients for whom temporary or permanent 
phrenic nerv'e interruption and pneumothorax 
have been tried and failed present suitable 
mdications for closed or open intrapleural 
pneumolysis, oleothorax, extrapleural pneu 
molysis with pwraflin pectoral musdc gauze, 
or rubber filhng, scalemectomy, tem 
porary or permanent mtercostal ner\^ inter 
ruption partial thoracoplast'v , or some com 
bmation of these operations and may thereby 
be saved from the necessity of having the 
more dangerous total thoracoplasty 

Total thoracoplasty is, however indi^>ens- 
able for selected coses m which much of one 
lung is actually destroy'cd A reitncted thora 
coplasty often fails to close a cavity and a 
persisting partially open cavity remains a 
lesion of gTa\’e ultimate fignifacance no matter 
what gratifymg general improvement the pa 
tient may have made after operation A 
restricted thoracoplasty which fails to close 
the cavity is a radical and not a conservative 
measure because a patient who is subjected to 
the risks that are common to any thoracoplas- 


ty should n?ccl\‘c the full benefits to which 
those nsks entitle him Fortunately, it has 
been found that a \*cr} cxtcnsiv'c thoracoplasty 
in three, four or more stages, is as safe, and 
certainly much more cffcct(\*c, than the re- 
stricted one or tv.ro stage thoracoplasty that 
is still too often used There arc two dimes, 
which happen to be known to the writer in 
nhlch, dunng the past eighteen months 
among a total of one hundred and e!c\‘cn con 
sccutut patients, rqircscnting two hundred 
and ninety nine major operations, there ha\*c 
been only two deaths dunng the first post 
operative month and six deaths thereafter 
These patients do not represent a group in 
which only those with idea! indications for 
thoracoplasty were induded and with doubt 
ful indications excluded, among them were 
many patients with a poor opcraliiro progno 
si* but a hopeless one without operation 
The modem sequence of measures used m 
the management of pure tuberculous and 
mixed tuberculous and pyogenic empy ema has 
x-asUy unproved the results and has cLssipated 
much of the former utter pessimism about the 
curability of this dreaded disease 
TTie balanced judgment of the combmed 
medical and surgical points of view is neccs- 
aaiy to control undue enthusiasm or timidity 
and for the selection of the best possible 
operation for the individual patient A sur 
geon’s experience with phthisis may not have 
been suffiaentiy broad to entitle him to ex 
press himself with authority as to what opera 
tion is best for the particular patient On the 
other hand the mere fact that an internist 
may be a specialist m tuberculosis and thor 
oughly familiar with the history of his patient 
does not necessarily qualify him to pass expert 
judgment in matters of surgical therapy, 
If his esiperiencc with it has been hmited. 

The subject as a whole is complex and the 
margin between safety and danger and be 
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tween cure and mere iinpro\tmcnt U narrow 
In nian\ countnes an increasing number of 
mcdlcallj minded surgeons and occaiionallj 
•urgicallj minded Internists arc apprenticing 
theaiisei%'cs to arti\'e tioradc surgical cBnlci 
in preparation for the competent practice of 
thoracic surgerv as a spedaltj The medical 
profession has hnallj accepted the contribu- 
tions of surgen as the most Itopeful and 
successful ad\’ance that has been made in the 
treatment of pulmonary tuberculosis ainct the 
sanatonum idea was Introduced fifty jxara 
ago JOTTN ^LEXAWDO- 

PEPTIC ULCER 

C A I RI-S or treatments, of peptic ulcer 
ha\T been numerous usuall) intro- 
duced rrith enthusiaimthatwOTiob- 
side* to be followed by >’arKUJ modifications 
and gradnall) pass Into disuse to be repeated 
with another method. 

One expUrution of thxi phenomenon may 
be found in a study of the natural history of 
untreated cases which shows peptic ulcer to 
be a chronic disease with the ulcer as a strik 
ing local manifestation characteriied bj c> cles 
of recurrences and rcralssioni but with a 
natural tendency toprard repair 
Treatment to be rational should be based 
upon eliologj The possibility of hydrochlork 
aad beeaxtse of Its constant presence acting 
as an important etiological factor has been 
recogniaed by many notably and recently bv 
Matthews and Dragstedt TTiis relationship 
may be emphasiaed by a consideration of 
ileal nicer* adjacent to Meckd s dlrerticula 
that contain gastric mucosa. 

Treatment strixdng to neutralirc hydro- 
chloric and after Its secreticm has not been 
\-ery successful and therefore an attempt at 
minimizing its secretion has been offered aa 
an improwment Proper treatment may wdl 


be multiple with efforts being exerted in four 
directions namely 

i Co-operation of the patient (much his 
been said about the advisability of co-opera 
tloQ between the Internist radwlogist, and 
surgeon but of more Importance is a change 
in the patient a attitude from that of a miracle 
searcher to that of a co-operator with the 
pfayaldaD) The methods of educatioQ so sac 
cesshil In the management of diabcte* might 
wcD be mutated In peptic ulcer 

a Social and economic readjustments wHl 
usually be necessary prehmmariei in seeming 
the essential factor of rtii (phvrical and 

psychic. 

3 Medical or non-operative management 
includes anttspasmodlcs, alkalies or antackb 
emollients and iTinous mlscclbneous rocai- 
ores that ore often followed by symptomatic 
relief which may with difficulty be differen* 
tinted from the remissions which charadena 
the disease In this connection the statement 
of Ryle may be repeated T\e should be 
Intcnated In peptic ^cer the dis ease and not 
peptic nicer the leaon 

Diets arc numerous frequently conflict m 
thcorv but are followed by a stdlungly nmllti 
percentage of faxoraWe results Dictotbcr*p% 
should *lm not only to neutralize hydrochlonc 
add already secreted but should also aim to 

diminish its secretion and should precede and 

follow all sorgkal measures. 

Tt is not poMihlc as vet to describe in 
detail the mechanism of hydrochloric secre- 
tion AH of the mechanlims suggested depend 

upon selectlx-e membrane properties. 

There can be no doubt that the blood 
chlorides are the raw materials for gastric 
hydrochloric aod and that a mechanism ex 
Irta for converting these simple chbridc* Into 

hydrochloric tod which diffuses outward inW 

the stomach (free or combined) while 
basic component diffuses in the opposite 
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rection into the blood stream The phenom 
cnon of ‘alkaline tide’ is as authentic as is the 
presence of h>*drochlonc add m gastric juice ’ 
If this quotation from Bradley is granted 
then a salt free or salt low, diet is piainl> 
indicated m an effort to decrease the rcser\*e 
and in turn the available chlonde that might 
unite with hjdrogcn to form h>drochloric 
and Such a diet has been utilized in cardio- 
\’ascular renal diseases cpilcps> tuberculosis 
and in peptic ulcer bj Krontz and Silwr 
4. Surgical The indications for opcraU\*c 
measures ma> at the present time be out 
hned as follows mth acute ulcer perforation 
calls for surger) hiemorrhage for non-opera 
ti\*c management with chronic ulcer non 
opcrati\’e measures ma> be gi\en a number of 
trials in duodenal ulcer but because of mallg 
nant potentialities prompt surgical measures 
ma> ^ advisable in gastnc ulcer 
The usual operative procedures such as re 
section (which rerao''es the effect and allows 
the cause to remain) and pyioroplastics or 
gastro-enterostomies (which destro) or nul 
Iifv the pjlonc mechanism) arc frequently 
followed b} return of 6\Tnptoms and some 
tunes secondary ulcer 

Indirect methods such as vagotomj adrenal 
denervation partial devasculanzation radio- 
therapy phj-siotherapy psychothcrapj pro- 
tein shock, and many other types of therap> 
have been recommended 

The physiological fact that the fundus se 
cretes aad and the antrum alkali has not 
until recentlj been apphed in treatment 
With repeated operations for recurrent ulcers 
one finds more satisfactory results as more 
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and more of the fundus has been rcmo\“ttl 
and it seems more rational to rcmo\c the 
cause (the add) than to rcmo\'c the effect 
(the ulcer) and allow the cause to remain 
A direct method of diminishing the sccrc 
lion of hjdrochlonc nad b> minimizing the 
area capable of such function (the fundus) as 
a primar\ and not a second or third opera 
tlon, and cspcaall) applicable m cases of 
jejunal ulcer has been earned out b\ Connell 
and IS nov, on dinical tnal 

B> so doing the lesser curvTiture the \fa 
gcnslraue on important factor in motillt^ is 
retained, and the pjlorus with its antro 
pyloro-duodeno- neuromuscular mechanism 
60 essential in local neutralization and in 
maintaining general aad base cquilibnum is 
not sacnGccd 

Funduseclom> is offered as a compromise 
between gastro*cntero 5 tom> which bj some 
IS considered too conseiwatisc and gaslrec 
tom> which by man> is considered too radi 
cal It also complies with the \*cr> fair re 
quirement of Balfour that 'll should not in 
tcrferc with future surgical treatment, should 
ulcer deiTlop subsequent!} 

Gregohv CONStU- 
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EARLY AMERICAN MEDICAL SCHOOLS 


ALBANY ilEDlCAL COLLEGE 
MEDICAL DEPARTMENT OF UNION XJKIVERSm 

Ita FouxDDto *x> J>iyziontt2n 

A H.^ZELnjRJl\ ILD Auurr Xtir \otr 
‘rriwiMriifMii ffTmirt ?irr 

T he Albdn Medical Coflcge oves its exist losdtoUon u tlie secood oldest suiihicg metficsl 

toee to liif f ightetn >Tfin of ctMHew pet ccile« In the «Uie ts onlv otte o( Ute tfate irhdi 
snewKc of I>T Aldra March. A lecture antedated lUluceptkiQ boor In edtteiice. 
ddtxTred b\ I>r MarciL Janaarv ii, 1830 “On AlthoughDr llareiihadhtpedIoca“rfsctksl 
t>K F \pedictur^ of Esuhlbhlnf a Medical CoUm sduiol of medirtne, such as b affetded a 
and in the City of Mhany re\tals the repalatcd hcepttal (j) the Mbany Hoajilal 

tact ibai he had co^octed pnvale conrvt d not opened nnUl 1851 The objects n the ow 
nudical instruciioo uoce No\"anber iSai The pont^ ret denrn m the bj laws at that ll* 
rww Wkge raa orjardted In rS^ and fotmaDy read as foflom 

ipened Januan 1 tSjo. U arts Incorporaled by “i To pnyvidc pMa othT Ccy by the qtabw- 
tbe Near \<rt Stale legbUtore, Fcnrary 16 toent srilhfa the dy of a hcqjtal and dbpennna 
and praduated Its fim daas 00 Apsfl a+, <rf the to fornish tnedical and rirpeal aid and trused 
uae veoT the th irt een meaben ha>’ii^ com nunlnftn ikk and Injured pereooa. 
pieteri their course to four mootht Today this a TopromoieinedlcaledijcaileobyTBaiDtaa' 
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Ing a Bchool of Instruction in the science and art 
of medical and surgical nursing and bj offering 
opportumt) for cllmcal and lacwratoo Instnic 
tmn to medical rtudents.” (i) 

Despite the lack of hospital facilities In the first 
jtars of the medical schooL practicability as the 
basic principle of Dr March’s pedagogy was cvi 
deuced in nls clinical presentations. ‘ On the 
first Saturdaj of the terra, Dr March inaugurated 
his surreal clinics, held m the college and at 
which he presented a large number of cases re 
qumng operation or Lreatraent and this new fea 
ture in medical education which he Introduced 
soon caroe to be generally adopted by medical 
schools throughout the country ’ (6) 

The first prudent of thelacultj was Dr hforch 
¥.ho 6cr\-ed in this capadtv from 1839 to his 
death in 1869 a period of thirt> \‘ears. This re 
markable phj'SKian and surgeon thus gaiT nearly 
fift> jxars of his life to the founding and de\*dop* 
ment of the Alban} Medical College and Albanj 
Hospital His successora ha\-e b«n Dr Tames 
McNaughton until hls death in 1874 Dr James 
Armsb\ until his death m 1875 At this tunc the 
uUe of president of the facuUj was changed to 
that 0! dean Dr Thomas Hun served as dean 
until his death m 1896 Dr Albert \ander Veer to 
1904 Dr Samuel B Ward to 1914 Dr ^TUls 
Tucker to 1915 and since then Dr Thomas Ord 
way under whose adcnimstration the new Alban} 


Medical College has been built and the Alban} 
Hospital reconstructed 

In 1873 the Alban} Medical College became a 
unit of Union College retaimng hown-cr, its 
own name, its own triistccs, and its hitherto exist 
ing corporate rights. In 1915 the college was re- 
organized for teaching on a unh’Crsil} basis” (5) 
In i9«7 the Albany Medical College and Albany 
HospltM became legally united by the formation 
of a Joint AdmIoI^t^atl^■c Board to function as a 
hospital medical college, thercb} promoting medi 
cal education and affording more effectn-e treat 
inent of patients. 

The indefatigable labor of Dr March a century 
ago to establish this institution Is a tradition of 
patience research and careful planning which has 
been followed falthfull\ throughout the ensuing 
}'car*. This pohc} has brought to the school rec 
ognlUon for relublUl} and dcpcndabillt} The 
constaotl} Increasing sci^dce of the Alban} Medi 
cal College Is cndcnced in one of its latest de 
\Tlopmenls— its Regional Extension DepartmenL 
By means of this regional work it maintains con 
tacts with ph}’siclans throughout a wide rural 
area affording them opportunities for acquiring 
kiiowled« of the newer de%TlopmenU in medi 
dne and slnm to make medical service acces- 
sible to all communities. In aiding graduates to 
keep abreast of the new medical and surgical 
achievements as well as In the teaching of under 
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KTtduata, tbe Albeny Medical Colkge bold* to 
the idealj of the founder “The value of our pur 
•cat* can be estimated only by the value of 
life il»U and of tbit which alone fxide&n It to its 
poBMSsor — betltb- The enllAtened arid jodkiou* 
practitKioer of roedkine b juitly ranked among 
the benefactor* of mankmd In proportion a* bU 
time and lalenli are employed m aequinug an 
acconle and catended knowledge of to profes- 
tkm In tbe aamr proportion wQl w becxKDC useful 
to to frilow aUiEQ*, and be entitled to tbeir 
approbation and lupport He abould not be de- 
voted to tbe mere tonbd acrumuiatlon of wealth. 
K more nobie generous, *i>d humane motive 
abould bold tbe tint place in hi* aentimeoU and 
aetJon* Prevent a^ reile\w human nuaery 
•houki be hji nwto engraven in indelthie char 
acten on the tablet of to heart (3) 

snujixo o» xuBxx\ uuircM, njuxoc 
Donng lu ciutcnce of more than ninety yean, 
the Mbanv Medical Collepe kua bad two boroe* 
tU preaent one on Lmveralty Heights, New Scot 
land \veQue and lu tost one on Street, 
betseni ^ay and LoocaiteT Streets. 11 k Utter 
wu orlgiudlv tbe Lancaster School bsQdbtt 
which was ctxnpUted in (S17 bivitic been de> 
tigrted bv PbAjp Hooker s noted armtect of bis 
tme With tbe paaalog of tbe T^ancustertan mooN 
torisl sysletn a teaching, the Cemmen CouncQ 
of tbe CitT of Albany voted, March 38 i8j6 to 
close tbe doon of t^ sebooL Dr March cetr 
alert saw the epportonity to aecora this pUce for 
to pfopoic d nvdKsl college and tppbed to tbe 
Common Coundl for the bcdldinc for aoch pur 
po«e in tbe event of a charter bong granted by 
the leghUtcrc (a) Finaily April t<i iSjl, tbe 
ComiDOc Counefl voted to Uaae tbe property U> 
tbe trustees of the Medical CrJlege for hve vms 


rent fite tbe wtidooera having agreed to repair 
the already dtUpfdated boQdmg and to mueiK let 
it in good condition at the cod of tbe term ipeo. 
6ed. 

The new buQding, modem and capackwa, fa In 
direct continuity with tbe Albaim Hospftal tad 
In clcee nrosunlty to the School of Pharnatcy the 
Albanv Law Sclwoi and the Dudley Obaenatory 
all tmfU of Urtim Doivertlty the New kert 
State laboratory and tbe Bender labaratary 
In addiuco to Its own library tbe nedkal cofkte 
baa access, through its coinler tystem, to the 
reference books fn tbe New kork State We<fical 
Library^ Ibe nodeos of winch was formed by 
books pvto to the state by tbe coliege fn 189a 

In the new bufkTmg tbe ongmal doorway itBl 
ftands the white marble Ibresbold, worn by yean 
of aemce, has echoed and re-echoed tbe firm, 
detcnnlned footstep of the founder as be entered 
to open tbe Albany Medical CoUew on tbe secood 
day of January 163^ The two cwjoial firepUm 
one in tbe Iflwary and the ocber in the tnHleo 
rooro oetnonaliae yean of propras wMch have 
node possible tbe Albany Medial College and 
Albany Hospital of today 
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THE SURGEON’S LIBRARY 


REVIEWS or NEW BOOKS 


humin breast an orgaB with a peculiar 

I anatoiTilcal corutniclioti, Is during a consider 

* able period of bfc subjected to \Tirious stimuli 
It responds to these sUmub be the\ ph>’siQlogicai or 
otherwise in a manner whidi Is unlqae and at times 
mviterlous The sapcrhdal location of the breast 
makes for relativel) prompt recopmtwn of ana 
tomicU and functional abnormslltJes. Groups of 
these abnormalities whether ph\ilological or patho- 
logical, have been recogniaea and described how- 
ever there Is In the mind of most medical men a 
sense of confusion relative to these conditions — one 
need mention only the term chronic mastitis" and 
place it in the category of rheutnatism and Ukc 
terms, \n analyals of the situation Immediately tug 
gests the reason for this confusion, name!) the lack 
of concerted study for a tuffident penod of Ume 
toiusUf) an opinion. 

■iTie work’ of Cheatle and Cutler ti therefore a 
most welcome tod catisf>'ing coatnbutioo to the 
fubject of breast pathologv Their conclurions are 
the result of some thirtv 6ve >ean of contioaous 
cilnical and microscopical studv of the breast based 
upon a deiimtely established tneory and verihed bv 
numerous lenaJ sections of the entire breast For 
the first time there is established a pnndple of 
bresit patholop which Is dear and coodse and 
which is proven by ample concrete evidence. 

The authors divide epIthcHil growths into two 
types of desquamative hvperplada — maxopUsla and 
the cvitlphonma — and neoplasia The term chronic 
mastitis and chronic c>itic raiititii as they 
appear In the literature Indudo under thar descrlp- 
tton states of the breast which are more physiological 
ibtn pathological and also states which are dls 
tinctly pathological (cj-its and papQIomatfl) These 
states differ from ea^ other In their etiology prog 
Dosis and treatment to that it is of importance to 
separate them- The authors have isolit^ that con 
dltion which appears to be more physiological than 
pat^loglcal and desenbe it under the term of 
msiopltrii, 

Masoplasla is that condition in which there is a 
type of desquamation of the epithelial cells in the 
terminal ducts and thar aani with hyperplasia of 
the pericanalicular and periadnous connective bs 
sue and often with new formation of ducts and adnL 
The shed epithelium which consists of cells which 
are Irregular stain poorly and are in a state of do- 
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generation ma> distend the ducts and tdni giving 
rise to diffuse pain and If the breast is not too fat a 
generalized fine nodu!arit> which can be felt upon 
palpation Cv-sts do not belong to this state but are 
associated with an eoUrclv separate and diitinrt 
pathological process. In the normal breasts of all 
women who bav e borne children moaoplana is almost 
unlvenallv present In some degree until the meno- 
pause ana the onl> pathological state that can be 
dlrectlv traced to it Is the forraition of 6bro- 
adenomata 

Cyitfphorous desquamative epithelial hj-perplasla 
Is that of h>T>erpla5ia whlrt ends in the forma 
Uon of c^-sts. It Is enlirelj different In Its blologj 
and morphological appearances to that of mazo- 
plasia alliHjogh the two may coeidst In roazoplasla 
the t)!^ of epithelium remains stable and forms 
ndther evsts nor papiTlomati moreover the aanl 
never coalesce. In the cjstiphoroui t>T>e the epi 
tbellal hyperplasia mi> undergo a radical change 
Into epithelial neoplasia the chann being traceable 
morphologically in all stages of transformation 
About ao per cent of all cases of cardnoma of the 
breast can be definitel) traced to be^ln within the 
lesions of the cj-stiphorous state the supervention 
occumog In the late fourth and earl> fifth decadeand 
requires a period of about thirty years to culminate. 
The authors have shown that the process may be 
come arrested in the decade of cyit production in 
others it may stxjp at the decade of benign neoplasia 
^pflloma) from which state It ma> pass Into the 
decade of malignant neoplasia (cardnoma) This 
fact makes the lesion one of great mciuce and Im 
mense portent 

The authors believe that papillomata are much 
more common than is generally supposed Bj a 
•tudy of whole nucrosco^caJ sectfoni of the breast 
they have been able to demonstrate their presence 
when not in the least suspected moreover they have 
thown that papQlmnata are generally multiple, as 
many as 150 tumors having been counted m one 
mlcrofcoplral section of the whole gland. 

Ina discussion of neoplsua there is on Interesting 
description of tumor formation and the assodatiem of 
carcinoma with pre-ezisting epithelial ncoplasau 
The authors stress the importance of staining the 
elaatica in itudjring and interpreting morpbo- 
l<«ical appearances. The problems encountered in 
cardnoma Paget s disease of the nipple and benign 
tumors are expounded in a meticulous manner 
There u Induded a chapter on radiation treatment of 
cardnoma of the breast. The authors conclude that 
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SURGERY GYNECOLOGY AND OB5TETRICS 


«ljice likt reported perceatite of cores oJ mun 
loaiy ondnoms by openttios skme y*ry vitUa melt 
»ide lindti, 5t cm hanDr be expected tlut the Tilae 
cl rtdlatJoii <xn be offtctmloed bv crrtapertUv* 
mean* They report looxe rtitiiticaJ tta^e* bat 
slate that serertA years roust dtpso before nSt^at 
usd semrate dsu tte art^bie- Tlu: authors favor 
the UK of pre^jperative radiation In adected caKi 
Utd postopesadvo ndiatba to moderate repeated 
doaea 

Tbia irork wtdeb ii clanbed by t8 etdored platea 
aoid ifiS UIaius.tkxos til orlj^nal k indeed a. maitec 
piece ft represcBU ibe updria* tSortt of many 
years of progreaHs-c aod tbourtdul study baaed 
npoQ a aoriuhiefaypothesit reiaUve to tumor forma 
UoD ID the brtut J A- llotm. 


tiotMiSs a competbecslTc, oazebe and rtadaUe So- 
coJsJoa of tbe aabfect of dinicaJ mTeol^ * 

There are ten cKapfm, entire chapters beJj^ de- 
voted to dermatomycoata, bsoqUIm^ macUirMT 
cosia, aporotricicjii, bhutomyrada, act£j»oirco^ 
coccklkrtde*, toniJoidj, aad tj^iefjfflcais. The Ua- 
lory of each dlaeaao fa first dbaiaaed, tfaeo tbe 
ctiotofT tnycolojy cilnictl manifestatloni, patbol- 
OOT. dkfoodi, and fiaaDy the treatnrtDL Eati 
saojcct b Tw thorongtdy cortrad, and there ft a 
complete bUdkeraphy with each chapter 
The {Onatctlloas axe £« the moat part TCty ®»d- 
the prist aod paper exeellest. The book, read# veO, 
aod tbould preve to be of peat sendee to tbe der 
makdofist [nteitdit, aod (caeral practitkaur 

Effraan A Oum. 


ATLASEb of obaictnc roentfeaolojy have been 
vanted e%vr smee tbe cartl^ daysof ihettseof 
tbe \ n\s (or oae of the firat appUcatbos of X *ay 
(fiagnoatlc rartbocU «as to the fenaie pehda aa«l to 
tbe letua But beciuK of medraalcal and tccfantcsl 
ditbculties onij altiuo t«tBt yean hu It been with 
In the poarr of tbe radiolo^t to prodoce roenCfcoo- 
grsBis of the fetus »a wiere wtairit whkb linen the 
photo^pbic standpofst cooid be utfflasd for pabD 
catiofl purpoaei Ordinarily tbe extremriy coe 
Irasl^ neatm filmy althouch rldi la detaSof both 
maternal and fetal parts and aervlsf ezceOeoUy for 
dupwttic ptupQses, could not be reproduced pMto- 
ert^IcaUy and cs the printed pate aiUsoot (rest 
loasofdetaiL These dI£cuitiesitlQ exist tn a eertais 
exicst but by ImprovtsieQa In the appantos aitd 
technlCTue of roentrenoloiT and by brlngiiia to the 
obstetrical cUok the amfices of tbe prafosknal 
pboro^^ea- in tetoudsla* negatlvea, It has been 
possible for Liepma&n and ban^* to publish tbeir 
t)«aotlh3&> printed and Glastnled aOaa. 

Tbe aolhon disaias the d^ekipmcnt al obstet 
rkai rocotfcooloKy tbenomalpoaltlooof tbefeCoa, 
tba rarioos chanra which may occur and the fnras 
and factors whid may bring th«»fn about, Tarietles 
of prirk deformitlea, i^xfflUoeoo* chan^ la tlw 
poritlcFn cf the fetns. a lonf series of observations <m 
the tnechaoiam of birth, a {Qfcnasloa of the onasasl 
and pathcloi^cal po^tknu of the Ictoy pclrlc and 
frill mexicuratlon, defonuitfet and motatroritfes, 
btra nterine fetal death, and other pertlaent <pc»~ 
tlons relatlsg to obstetira in which the rsentceno- 
fnmi throw n(ht or asslit in Qloftntln|L JJoat of 
tbe roentgenograms are aerropanind by hac draw 
logs which cl^y tbe Intapretatloay Tbe rohinM 
is a valuable contrlbatlon to roentgEfioiogy and to 
obstetrics and wQl ondoubledly be regarded as s 
clsjiic. JswnT CAsa. 

F I a compact vohfme Jacobson has succeeded la 
making avaUsble to medical stadenti and practf- 

Q mm w u jv a *VD iuwm*’«ixjx Utstrfww WB> Xaxm ^ 
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miU-tnirmc* D» I i fli rtM t H f i m a. ukJ Dr tWSird S» »«— «W Birt*. 
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T his work* on the ladivfdaallty of the blood by 
rmfessor Lattes, first appritml In ftafiia In 
19*3, In German 1915 In French tprp, and mw In 
Fliiffah. Jt has bees revised and enkrged nstfi tc 
pre s e n t it coodsta d 413 para of mieyal revkv aL 
the subject and dtxrion of w work of leadlag sta- 
dentsla thefield. Tlasutborcryatillbwathevarlow 
data, c^fnlona sind methods Into a ftry readahfe 
Tohuae. The UhSofraphy of the book Is extensive 
(pi pages) 

AtlestkA b coocretrated os those coesritatk^ 
pecoiUritks of the blood which enstig as to <&- 
Uoculih betweea IndMduala cf the bao spori^ 
Thu is what is meant by ‘'bdlridoaficy of u« 
blood srJtb which this book is alone ctsorecd 
These Individual chSTaclEriitica have not beta 
dcmnnslraled by morphology or chomls oy bet 
almost catlrriy by aerolofy 
The herfdltahiSty of the Uciod chancterfst^ 
caused vJhigera and IUmdek! to state that the 
bto-riacffilcsl strurtuTts of A and B curfMScles h, w 
make tbdx sppoirance In the offspring unle* they 

are present In one or both of the pareota” If parents 
oonuls “pecaQar stxnctnte," It wtE he fewna « * 
rols In tbw children. The transnjJjslcn of tfae hew 
noopa takes nlacs accordba to Alcndri s law s»d 
the Uo-so^uUnabU propertMi A and B faefasw « 
dominaata, bat Ih^ are tJfected by s aUcijiaorpw 
thinrtm, ost bciM dtshrtd Iiwq each 

comWas don ri wbkh (Ire ifK to 6 ftnoOndcri bktM 

rroQpy These fiadliMs bear cwt ilenod s l»7* “ 
baemty la man. llaiiditaarepreseotcdoethala 

dWdusBty of fie blood sa an ri£no4LDtijx)poto^ 
facL It U eiesr that tbe study aS the blood pwpi 
marie go far la solving the origin of rto:* 'fa'^ 

ni« «Bie priadpiis are beOMnlag waB estabia^ 

In forensic cneifcine to estaUUh w ptnatterf ch^ 
dtwa. Tblrty-locj pages are gfvea to teefenkpe es 
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using the point* discusied In this book One section 
of the volume I* given to blood tranifoilons 

M II Bauzjl 

A BOOK* which U Juit what the name IrapUe* — a 
choical studr of endocrinology has been written 
b\ ilaxcr and 6old*lcln who are eisentlall) cUnl 
cmns- The presentation therefore follows the natural 
clinical sequence of event*. The functional pba*c» 
are taken up in their normal order — puberty men 
itruatlon pregnancy lactation, and the menopause. 
The latent and newest thoughts In endocrinology are 
fully eipresied and a rather cotuidemblc portion of 
this monograph Is devoted to thcrapj ItUthUpor 
tion of the work If an>, which one feds tempted to 
critidxe adversdv Endocrlnolog) Is not at present 
a completed stuc^v and endoenne tberap> Is still In 
Its Infancy Much careful and Intensive work must 
be done before final atatementi may be made. The 
author* show a tendency to be dogmatic. The ad 
ministration of anterior pituitary sex hormone Is 
almost a specific In the treatment of functional uter 
ine bleeding of puberty and maturity This phase 
of gynccolc^cal practice would be greatly simplified 
If such were the case. 

The monograph Is well llluitrated. It ends nth a 
blbUographj of 649 articles on the aubiect and Is 
most worth wbhe as a bandv and useable reference 
work on endocrinology In the female gathering to- 
gether a* it does the voluminous Dteratare on the 
snbject. In addition !t presents the pervooal con 
tribations of the authors. These are considerable 
and lend to the work a most intimate and attractive 
style. It is a monograph well worth the reading 
Ratpn A. Rna. 

F or various reasons the book* by Doll and hisool 
laborators on llaiUil IkSctency diu to Injarw I* 
valuable. To some extent it supphe* Information of 
unquestioned v^dlty It emphatires the c h a ll enge 
already repeatedly made by others that obstetn 
rmTi« should maae persistent efforts to discover 
methods by which the inadcnce of birth Injury can 

be reducci 

The most important contribution, however Is the 
evidence that careful, resourceful study of Indl 
vldoals suffering from cerebral paliy by psycholo- 
gists and orthof>edists reveal posilbUities unsus- 
pected by lets thorough method Obviously the 
atdtude that among birth Injured lubiects we have 
a IHnH of natural experiment in nearophyaloloCT for 
studying the relation of behavior to cerebral mteg 
rlty Isboth correct and stimulating Dr Doll and 
his co-woikei* properly and fortunately re«rd this 
volume as a pr elimina ry report. As suen it has great 
value and interest. BioNiaji CaOTHEss. 


AS described in the title BcrtwlsUe s AUc^ a col 
^ lection of 767 reproductions of potiUve prints 
from roentgenograms including examples of most of 
the pathological lesions ordlnarilv encountered. 
Each roentgenogram b accompanied b> a few line* 
of text and soraellmc* by a desoriptlvc outline draw 
lag Often the text seems Inadequate to lliumlnatc 
the illustrations considering the author s intention 
to prov'ide a working guide for the clinician who. 
without bdnp *peciall> concerned with the technical 
side, yet dec res to know what radiology b capable 
of reveahng to him It b thought that the nresenta 
UoQ of a number of plates 'Hth descriptions and 
dJnical note* will enable him to realixe which cases 
art suitable for thb form of examlnatloa. An inter 
cstlog chanter concerns milestones In roentgen diag 
nosi* in which the author lilts some of the outstand 
Ing innovations of each > car in the development of 
radiology 

An QDusual style is used for nreparug the roent 
gcnognphic illustrations as silhouettes. The out 
line of the soft tissues b scratched In with a needle 
and a pnnt made after which the silhouette Is com 
plcted by filling in the background with India Ink. 

A serviceable atlas for the general practitioner and 
for the novice In radiology Jakes T Cass. 


'T^IIE monograph bj Uarlminn and Birard dls- 
^ ctmes all phases of cancer of the tongue^ Fol 
lowing an Intr^uctory chapter on the surgical anal 
omy of the tongue, the author presents an Interest 
log bbtoricaj review desenbiog the development of 
our knowIed« upon thb lubjea During the first 
period (1760) the tongue was looked upon as sn 
object of rcllpoos respect because of the function of 
speech During the second period (1850) attempts 
were made to overcome difficulties In operative 
technique The third period (1880) was character 
bed by adv-ances In the knowledge of pathological 
anatomy It was during thb peri^ that limalUne- 
ous ligation of both Ungual arteries was performed 
as treatment for cancer of the tongue. proce- 
dure was followed by diminution in the size of the 
tumor During the fourth period (i8«) massive 
ligature was abandoned and Icucoplakia was first 
recogubed as a precancerous lesion (Trelat) The 
most Important advance In tedinique consisted in 
httmostases effected by Ilation of the Ungual and 
external lauotid arteries. The fifth period (1920) was 
marked by a recognition of the Importance of block 
dissection of the neck, and it waa during this period 
that the necessity for external removal of the cer 
vical lymphatic gland* secondary to rancer of the 
tongue was fully esUblbhtd. The ilith penod b 
charactenxed by progress In the radiation treatment 
of this condibon. 


rrrw.T E«Doai»ouwT o» TD FixAU. By a»ihi Huv *Al>wxzmTxAiusor 
M »od UopoW Ookfcaim, M J) PSilirWrW* and Loo- — - - - - 

doe w B. SaoDcWn Cooifuy u>. 

• HnruL DmowcT bui to Bar* Iwttom- By A Bmjoiitoux 

PIO) Wtotkrop M Pkalpa. M D and amh Tiyto Uidw U A. nfrKtrwi Dr v. 

Nrv Yak Tba ^T■r^T^m^n Compaay oil S aWcin . Puk. Oaftta DcAi k Oc, 


A» Aa TO Wi*r*3i Clduchi. 



SITRGERV GWECOLOGY AND OBSTETRICS 


iS 

Tb* «QtboT OTphidm Um unpomst rtie of 
to the drieJojttiKiit cJ -»bc« cJ the toitcse. 

Be CDfTTcth' rixTtj tpjiui ibo tju of cuostia tocK 
u daonuc »ck] r] rr mtnte utd tho ihermogil 
\iiito outm 16 ibe Jreaim»ot jt togcpplit h . tUt 
iDf that lbo»< nx-ihiyi* o t tute the orifit euo- 
Wf <rf luMeojnf cv rrta^ muUoo of IntoipUkia 
carriiwrai 

<~b*pt«a ur n r fT >~s atmimn mlcRtKDpicat 
ttructurt »r i ( fl j aa-F oi tbe ditoararc com 
plete ckarl i and »ril Uhatntled. 

'■urp-al e\ i n 1 n'«l for the scmitole Je- 
narlr -ir-tivnfr tbose leu accnslblc- 


Compltte ttoonl erf the otfrlcal irntphitlc riudi 
Is idirfsnl vben there U dhtkil erUenx of <Hua« 
The Ucholqat of reJTnrn eod X rtyt la ti» iral 
meal of nnm of the Uronc b dcKT^xd. 

Thb tmtke b a vseM rboia^ erf tlx wb^ 
dcarlv pmcoltd by a writer who erbiently hu tad 
oontexixble expenoue wfch the <£Ktse. &oe 
radlothenpuU wQl dUIer with the aatluT epou the 
wisdom erf pe t for mto g san^l exdrfoQ erf any cxid' 
aoma to the toagne Rganfim of Its laariaa. At the 
Carle Institate for example, b the wlal re 

iDcibod (vea who the tosicn to vo lm the most 
acccssibl* p o r tto ct. Mu Cmn. 
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\RAY niVGNOSTS OP II EUS 

The \alue or Ror^-rcENooRAiiB n Siuele ami Str wculmed Ohstriction 
An Enperdiental Snn>\ ' 

XLTfjN OCILSNFR,MD F\CS \i:» C>ile.\ki Lcmnwi 

I \ Qcutc intestinal obstruction as in the present onI> in the stomach and m the large 
majont> of surgical cmcrgcnacs earl> bowel and when found in the rcmaimng por 
diagnosis is of utmost importance All lions of the intestine indicates the presence 
else being equal the earlier the relief of an of either a mechanical or advimmic ileus TTie 
intestinal occlusion the better is the prog rclali\*e values of roentgenograms obtained in 

nosis \ an Beuren has aptlj staled The such a wa> that the junction between gas 
longer a patient ^sith intestinal obstruction above and fluid below might be visualized and 
lives before operation the sooner he dies after those obtained to demonstrate an accumula 
ward Anv procedure therefore fadhtating lion of gas alone havir been discussed bj manv 
the earl> diagnosis of this condition which authonties In order to visualize fluid levels 
jcorlj claims so man) lives should indeed le the junction between the fluid below and 
be more ejtcnsivcl> the gas above it is necessarj to obtain the 

The roentgen diagnosis of ileus has been roentgenogram b> plaang the patient the 
used much more c.xtensi\'el> in the past 5 \ ray plate and the tube in such positions 

jears than prcviouslv although its true value that the ra^'s will parallel the surfaces of the 
as a diagnostic procedure in ileus I am sure fluid contained within the intestine This is 
13 not suffiaentl) appreaated Obviousl) the accompllsbtd b> nnteropostenor roentgeno- 
admimstratlon of a contrast substance b> grams with the patient m the upnght posi 
mouth in suspected ileus is contra indicated Uon or with the patient l>'ing on one side or 
and in such instances onl> plain roentgeno- lateral roentgenograms with the patient in 
grams of the abdomen should be obtained the supme position Gas accumulation alone 
The procedure hrst advocated by bchwarr in can be demonstrated on anteropostenor roent 
1911 has been used extensively as evidenced genograms taken with the patient m the su 
by the numerous reports (Assmann Case pine position The advantage of the former 
Weil Kloiber Milhaud Kolbflcisch Mcjrer is that the contrast between the gas and fluid 
and Beams Davis Rabwin Tr6moli4rcs gives a very definite picture. The advantage 
Zadoc Kahn Kwong Weber Milhgan and of the latter is that the usual technique of 
Simon) The value of plain roentgenograms obtaining roentgenograms need not be vaned 
of the abdomen consists of visualization of Aasman Case Weil, Davis Meyer and Brams, 
accumulated gas or gas and fluid pro nma l to Robwin and Carter Tr6moli&rcs Zadoc KaHn 
the point of obstruction Nomr^y gas is and Kwong, Weber, Milligan and Simon are 

Fras DcpkrtBcnt al Sartor TmIsm UDlmiltf School ti lt*d>dae, ?(ew OrWm. 
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of the opimoa tixat visualixation of the gta la 
suffidcnt and that the demonatratioD of fluid 
lc\eli u unncceastn On the other hand, 
SdjHirr Hocuhn ucfl Beniaude and Gu 
nfeauj KJoihcr Milhaud Hynen Kolb 
flnach Martens, Ochiner and Gnuigcr con 
aider the ckmoratration of fltiW Ic\'eU In 
cues of Oeus of tofBdent importance to hav« 
roent^emgram* made In such a wa> that they 
nil) be iisualixed 

Relativel) Uttie KT>ri haa been done to 
determine the tirnc at which \ ray evidence 
of lieuB becomea poaave. Kloiber believes 
that the accnmoUtion of gas m the intcaUae 
can be demonstrated roentgcnographfcaily 
within boors after the beginning of ob- 
■tmction Case states that within 6 to 6 
hours enough fluid and gas acaimulate within 
the bowel pronnul to the obatnictlon to be 
\TSUahied bv the roentgen rays Waogen 
Steen and Lynch found in tnimais that within 
4 to 5 hours after complete ocduswu gaseous 
distention proihual to the obatraction could 
be demonstrated rocntgerx^raphlcaHy They 
bchcved that the accmnulatwn of fluid proi 
imal to the obstruction was less marked than 
that seen In humans unless the animal was 
given a saline fnfuston. They also found that 
there was less dutenttou associated with 
strangulated than with suntJe obstructlona. 
Subs^uenth Goehi Lyncn, Borman and 
Wangensteen worUng with varying degrees 
of strangulation m iwlated intestinal loops 
found that the gas accumulation as demou- 
itnted roent^ologically did not occur as 
early as in Mple obatmction. This Utter 


finding would seem to vitiate the \'alue of 
roentgenograrm u an cariy diagnostic pro- 
cedure in fleas because It Is in strangulated 
obstruction that earij operative intenereoce 
tacspcoafly indicated It fa a well known fact 
that the prognosa fa much worac and the 
urgency for operati\T ithef is much peater 
10 the preaence of strangulation than In sim- 
ple obstnichon. Hie \'aJi>e of pUln roeot 
geoograms of the abdomen in the early diag- 
nosis of tteus bowe%TT is tiempUfied by the 
results reported bv Rabwm and Carter The 
mortality rate during the 8 months that 
roentgenological diagnoses of ilcua were made 
was 33 per cent as compared with jy per cent, 
37 per cent and 40 per cent, respewiely for 
suniUr periods of tune in 3 previoas years. 

In order to determine the relative « 
rocntgcnognuTw taken in such a way thst 
fluid levvls might be demoostrated and those 
taken to lasualixe the presence of gas alone 
and In order to compare the roentgenogrsphic 
findings in simple and strangulated Dens, the 
present investigation was undertaken. Twen 
ty three dogs were used In the eipeniBent 
In 7 obstructions were produced in the JeJo 
num of which 3 were simple obstructlort* 

4 were strangulated obstructions, 
obstructions were accomplished b\ tightty 
tying heavy binding tape around th e p t 
Strangulated obstructions were 
a ilmUar manoer but In addition, the Wood 
supply to the bowel proximal to the obst^ 
tk>n was interfered rdtb by t\nng mbW 
bands around the Individual vessels in toe 

TU Uf» tW tifS* *• F**" 
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mcsentcn which ultimatcl) resulted in gnn 
prcnc In 14 animals olwtructions of the 
ileum were produced 9 of the simple and 5 of 
the strangulated \'anetles In 2 animals a 
strangulated obstruction of the sigmoid was 
made Plain roentgenograms of the abdomen 
were made at \'ar^nng penods of time after 
the production of the obstruction, one with 
the animal m the upright position, and one 
\nth the animal in the horizontal position 
TTic obtaining of roentgenograms ^th the 
animals in the upnght and horuontal posi 
lions vras faahtated b> the use of an espc 
aall) constructed animal board prcuousl> 
described b\ Ochsner and Gage In all, 109 
obscmitions were made niaL,ing a total of 
218 roentgenograms, 109 obtained in the up- 
nght and 109 in the horizontal positions. In 
the reading of the plates the degree of gas or 
fluid accumulation was expressed os var>Tng 
from -f to + 4- + + -f representing approx 
imalelj 25 per cent and 4 - + 4 - 4 - reprtaent 
Ing gaseous distention of the intestine of the 
entire abdomen Subsequent!) these were 
transferred Into percentages and are used as 
a basis for the calculations that appear on the 
tables.* 

In simple obstructions of the jejunum (Ta 
ble I) there nere no \ ra> evidences of ac 
cumulation of gas or gas and fluid earlier than 
3 hours after the pr^uctlon of the obstruc 
tion HowevTr, roentgenograms taLen 3 hours 
after the production of the obstruction were 
positi\'C for gas accumulation (Fig i) which 
increased in amount os the time interv’ol in 
creased The accumulation of gas apparent!) 
occurred more rapidly than did the accumu 
lation of fluid (Table I) As early as 4 hours 
after the obstruction there was evidence of 
accumulation of gas m the colon, 1 c , distal 
to the point of obstruction the amount of 
which fluctuated considerably indicating that 
at times the gas would be evacuated In 
general however it increased as the time id 
terval increased 

In strangulated obstructions of the jejunum 
(Fig II) as eariy as i hour after the produc 
tion of the strangulated obstruction, there 
were accumulations of gas both in the bowel 

Tb* pemotifr^ to obtAlutl an obrfcratly cot b»t obIj nt- 

Uiv« cnl tnol nlv ealr ^ ec«>panUT« Rodr 



Fk I RomUnroojniffli Uken 4 hours aftrr simple 
obstruclioo of the jeJuDina. A Ilorizmilil position 11 
upright potllioo. ThrrrlsiQacrunmlatioQofjtuushown 
In liolb rt>enl{trocignuns Lrat no critlctKc of Huki lertlt. 

proximal to the obstruction and also in the 
colon, distal to the obstruction There were 
no cWdcnccs of accumulations of fluid The 
accumulations of gas Increased rapldl) in 
amount, much more rapldl) than in the sim 
pic obstructions As carl) as 3 hours after 
the production of the obstruction, there were 
evidences of fluid formation as could be dem 
onstraled b) fluid Icv-cls In the roentgeno- 
grams taicn in the upnght position The 
gaseous distention of the colon distal (o the 
obstruction also Increased but less so than 
that in the bowel proximal to the obstruction 
(Fig 2) From these results, It is evident that 
in strangulated obstruction of the jejunum 
\ ray evidence of the obstruction is positive 
as cajiy as i hour after the production of the 
obstruction, whereas evidence of simple ob 
struction does not become positive until 3 
hours after the obstruction There also oc 
curred distiil to the obstruction pnnapaliv 
m the rolon, gaseous dilatation, whl^ is prob- 
ably reflex in ongm This was positive in the 
strangulated obstructions as early as i hour 
after the obstruction whereas in the simple 
obstructions, it did not occur until 4 hours 
after the obstruction The roentgcnographic 
signs not only occurred earlier but v-erc more 
marked m the strangulated obstructions than 
in simple obstructions of the jejunum (Fig 3) 
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Fit RomtxeDCif r»m* ol j hour <»fa<tractkat* of tbc Hk 4 of tfrufoliud obalrectV* •f 

^jmmm Tlmr u cocsUnab^ onrc f «4 ia llte Uno- tbc jr^funia Uin i bovr afur pt mI dcBoo of otalJW 

ICoUlrd obitTucted cut B than lo tiat vhli olr tkr«. Tb« rocstfciMTiU) uJus Ut« inirail U 

irurtMCi A I tnoct^latnl obttrocilan, B tbmbalao opi^t poaKkn tLovi acnmslaBea ud ir^cnl 
nrwKlermljfe armsalatkx) of ^ la tbe cqlae La, <QfUl flold lei'll, a* IjkdicUfd I7 tM airom. 

( ibt eust of obOnictkio. both rocntceiMVtmffl* wrn RSDfWO of Ibe antral Ukt* lo Qk horiMtaJ poaftka, 
rmdc mlt^ tbr aioiDah b Uk borlaoatal poaitkna. B abowt acmmibUoe of fta alam. 


In umpJe obftruciiona o( the Qeum (T«ble 
III ai early as i hour alter the obstnicticm 
there Were \ rt> e%'i<iet»ces of tccumulaUon 
of gas both pradmal to the point of obstruc 
uon and in the colon, distal to tbe obstnic 
Uon The earliest evidencea of fluid accutau 
latkiD m simplr obstrucltoos were found $ 
boars after the obstructwn. The accumula 
tion of both gas and fluid rapiclly increased as 



rif j RocBtjeea oniai pa of 7 bov obatracdooa af Uw 
^Jennn. Tbcn b OMtaUmbf)' non caa accamtatim In 
\ (»m^(tilatcd eti«tn>ctkial ibaa b B (atispie o b a tnw . 
tlon) Both nKStfnoKnm were made with the anfmaU 
I iIk borlzDotaJ poiHjiaB*. 


the time interval increased Tbe amount of 
gas accumulation in the cokrn floctuated con- 
ddcrab)> probably due to the fact that the 
gaa dlst^ to the obsrructktn was evacuated 
from time to time. In general however it 
also increased as tbe time interval increased 
In strangulated obstructions ol the Deum, 
there occurred as early as i hour after the 
production of the obstruction an aconnuli 
Iron of both gas and fluid pronmal to the 
obstruction (Fig 4) There were no evidences 
of gas In the colon The gas and fltnd ac 
cumoJation rapidly increased as the time In 
lerval Increased It b evident that In the 
present investigation \ ray evidence of Ileus 
(■ccumulation of gas and fluid) was more 
marked In itiangulatcd obstructions than m 
simple obstructions of tbe Deum (Figs. 5 

6) There were also greater accnmuUtioosol 

gas and fluid m obstructions of the Deum than 
msnnllar obstructions of tbe jejunum (Figa 
7 and ii) 

In only a anlmab were rav observati^ 
made of strangulated obstructions of the sfe 
mold In both as early as i hoar after ^ 
production of the strangulated obslruclion, 
there was considerable accumuUtkm of 
and fluid (more of the fonner than the btw 
proximal to the obstruction (Fig 8) Th» 
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Fis K Roentjtmopami of 5 boar obitroctkioi of the 
fkum, both rocnJgCTiOffrtitu bdnx taken In the opriRhl 
podtioc. A StrascuUtcd ohilruclk)n of the Ileum n 
ilmplc obatructlon of the Detnn There h a much jfrealer 
acounalalkin ^ pu ar^ HuU In the itriDgalat^ ob- 
•troetcd put, A, than In the aimple ohatrucled got D In 
the roentgenocrani of the animal with atraimlated ol> 
ttrucUon of the fleirai A, there i* conaiderable pa acru 
muJbUoa in the cokm tbit U dli lal to the point of obatmc 
tion 

rapidlj increased as the time intenTTil m 
creased (Fig 9) In companng the abdominal 


Fig 6 Roefilgmograret of 7 hour ohatmctloo^ of the 
ileum. A Simple ohatmctlnn, II ■Uangtililrd olutructbn 
There l> a rmKh mater acmmolatloo of Loth fluid and 
gB\ In the atrangoialcd obstruction R than Ln the limpfc 
obitruclkm, \ 

roentgenograms of animals ndth obstructions 
of the jejunum jlcum and sigmoid it is cvi 
dent Ihot the lower the obstruction the more 
markctl arc the rocnlgcnographic findings 
(Figs 7 and 10) 
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Fit 7 RontfeoofTxmi of 3 boor ttTu>(aUl«i ob- 
■mtctkitu of the >epz&am, A ud rievm, B Tken la a 
muclifirats ccumolaaoD ol both (u aad (had (Indlcalcd 
br amm m tb« obaUnctVMi of tha fletzsi, B tbaniatbc 
otaamurtios cpf cbf kJuboid A Botb nj o u co m i a ma ware 
Uln viU tbe aumal lA the irp<lfl]t poaitkra 


DEDuenoKS nou xypERnrPfTS 



Fl(. B. RooHraograipaof atnnfiUtiil ibocrobatt^ 
tlou erf U)« tlgiacdd- Tbm If aa acnnssladca orf M la 
both reoiitoofiaan. Flidd lertb art 
iooit(t»ofTajna tale* In tie npdjht poaftloo, ^ T« 
roentjnajpani taiao bs tie hoeuootal poaldoc, Bi f*"^ 
lie pftartce erf fai cttu tiooifi the piite *af tale* only 
1 kw after obafrectioo. 


The value of roentgenography In the early 
diagnosis of Detts U ezempli&ed b> the present 
mvestigaboQs. Sunple obstructions of the 
Qeom could be demonstrated roentgenotogi 
caDy u etriv as i hoar after the onset of the 
obstructkio by the accumulatkin of gas pros 
imal to the obstruction It Is true that the 
amount of gas present in such sunplc ob- 
stroctions within the first hour was relatively 
alight bat it was of sufficient quantity to be 
diBtinctlyaboonnal demoostTatlog that roent 
genography as early as 1 hour after the ob- 
struction could be of value clinically as a 
diagnostic procedure. More Important bovr 
ever ts the fact that m strangulated ob- 
structions of the Jejunam, Heum and sigmoid 
there were marked \ ray evidences of the 
obstruction as eady as i hour after the ob- 
Btructioti, the accinnolatlon of gas bong more 
marked than that which was seen in the simple 
obstructions. In the obstructions of the Je|u 
num and Oeum, as early os i hour after the 
obstruction, there were also accumulations of 
fluid which wrre not present In simple ob- 
ftruetjons of the jelunum. The fact that 
roentgenograms of the abdomen taken j hour 
after strangnlated obstructioQS are positive 
is especially Egnlficant because as mentioned 
operative r^ef of itrangulated obstruction 


must be secured earlier and is more Imperative 
than that of simple obstruction A simple 
obstruction of the bowel In whkh there Is no 
InterfercDce with the blood supply espe^y 
if the lower portion of the Inteshae is in 
volved offers a rtladvdy good pfognoab 
The urgenej for operation Is, bowc\’ef ma 
tcnally increased as soon ai there b an inter 
ference with the blood supply to the guL 
These results do not coinaoe with those of 
Goehl Lynch Borman and Wangensteen 
who found less distention aseoaated wiffi 
strangulated obstructions than with 
obitnicdons. The discrepancy In the re^^ 
may be due to the fact that Goehl et ai 
with Isolated IntesUnal loops whereu In the 
present Investigation, the obstruetkm ™ 
produced by ocducUng the mtesti« a^ at^ 
same time Interfering with the blood iupp»y 
In the mesentery a factor which I 
apt to be encountered dinicaUy txc^ 
oua of volvulus and certain cases ojhe^ 
TTw greater accumulation of ^ and flaw ^ 
stranj^ted than In simple obstructions tp- 
pears paradaifcal, but the ciplanat^j^ 
be as f^wi As a result of the 
with the blood and also the nerve sn^y Jo 
the gut, a local pireaii and decreased 
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Fig «). Ronilg«>OCTtmicrf4bouritraitguIatedob*tnic 
tlon»ofti«c*IgmokL ThereiscoQildeniblc*ectnnulatt>oof 
pu In both platrt, tbjil tnktn lo the oprlfiht potltlon, B 
and that In tbe boricontal podlioo, A Hum Irvela are 
\-iiuaiized in the plate taken In the upright potilkm B 



Fir 10. Roenl|rt»cnnu coopariog 4 hour atrangu 
lalra obstnnrtioni of 1^ slicmold and netim. Inthcttran 
guUtrd obstruction c4 the ilgmald, ihcfc U a jrreat deal 
more acctunulation of pat than In the atrmnpolalcd obttrac 
tlon of the ileum B Both rncotgntogrami were taken in 
tbe bortxontol pmJtkms. 


Borbabilitj of the bowel probabl) occurs Goa 
and fluid from the normal Intestine abo>'e the 
area of strangulation are forced by peristalsis 
into the dflated paretic portion of bowel 
where the> remain because of obstruction and 
diminished absorbability of the intestine This 
would earplain the discrepancy between our 
results and those of Gochl el d , who were 
unable to obtain early evidences of caseous 
distention of strangulated isolated loops of 
intestine. Ultimately gaseous distention of 
strangulated intestine will occur as the result 
of normal bacterial proliferation and gas pro- 
duction which however occurs too late to be 
of any diagnostic value 

It was found in the present mvestigation 
that the lower the obstruction the greater 
was the accumulation of gas and fluid (Figs. 
7 and 10) This may be due to the fact that 
as a rule m the lower obstructions the blood 
supply of a greater length of intestme was 
interfered with than m the higher obstruc 
tions Also in the lower obstructions more 
gas which can be forced mto the dilated pa 
rebc portion of strangulated bowel may form 
pronmal to the obstruction It may seem 
that roentgenography is of relabvely less 
value In obstructions high m the intestinaJ 
tract thftn m low obstructions because the 
X ray evidences of low obstructions are more 


marked than those of high obstructions. Hou 
c%xr in the present investigation it mis 
shown that os eari> as i hour after the pro- 
duction of the high strangulated obstructions 
there was suCTicicnt accumulation of gas to 
make a positive diagnosis of ileus ‘Moreov^er 
as coriy as 3 hours ^ttr the production of the 
obstruction there was in addition consider 
able accumulation of fluid 
The relative v'alues of obtaining roentgeno- 
gnuns of the abdomen m the routine antero 
postenor position with the patient in the 
supine position or obtaining them m such a 
way that the fluid levels could be vnsualixed 
has been disputed The author has always 
felt that roentgenograms demonstrating fluid 
levels arc more valuable than those in which 
only accumulations of gas can be shown In 
the present mvestigation, however it 15 dem 
onstrated than the accumulation of gas occurs 
earlier and is more marked than is the acemn 
ulation of fluid It is also evident that the 
earUcst rocntgenographic findings in ileus 
both of the simple and strangulated vancties 
10 gaseous dilatation of the bowel proximal to 
the obstruction which can be demonstrated 
m the roentgenogram taken m the ordinary 
manner In thw obstructions which had 
existed longer than 3 hours, however, there 
was guffiaent accumulation of fluid so that 
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F 1 ( : GnpUc rtpmnutno dhatniloK tbe rcUttn 
•nncsU oi fu kcmmtiLitkiQ in (be bovd In tfaspfe »iwl 
(trtncnUtcd obitrocticos at tb« jefunom and Lke Dram, 
u daoooUntnl roeiitfraok«km^}y at nryic^ pertodi 
■itcT tlL« productuo ot Ibc obcLnictkm. 

multiple fluid levHi could be demonjtrated 
E\-en tbouKh gaj accumulated earlier and 
more rapldlj than fluid in both dinple and 
strangulated inteaUnal obatnictiona the an 
thor still bdim'es that because wh^ fluid 
lei'ela can be demooftrated the> produce 
such a tvpacal pathognotnonJe psetura, roent 
genograms when poaaible should be made In 
such a way that fluid levels ma) be \‘{sualiaed 
Such roentgenograma can be obtained with 
rdadielv little difficulty even m the ei 
tremely III patient either b> obtalnbg a 
lateral roentgenogram with the patient b the 
supine pODtion or an anteroposterior roent 
genogram with the patient t>’ing on the ride. 
In the majonty of instances, patienti are not 
too HI to assume the sittiog position 00 that 
an anteropostenor roentgeDogram can be ob- 
tabed In this waj roentgenograms can 
■demonstrate the junction between the fluid 
bdow and the gas above which Is of diag 
nostic nnportance Even though the obstiuc 
turn Is of such short duration that an acetunu 
lation of fluid has not occuned, gaseous dis- 
tention can be visuahied on roentgenograma 
taken b this way as readily u in roentgeno- 
grams taken b the ordinary position 
Signiflcant is the findbg that b the major 
Ity of observatwns b the present bvesbgatioa 
and b all of those in wnlch the obstruetbn 
had existed 4 or more hours, there was an 
accumulation of ^as b the colon distal to the 
obstructwo Tha is undoubtedly due to a 
reflex dflatation of the colon It occurred 


much more frcquentlt In the strangulated 
obstructions than b tie simple obstructions. 
The degree of gaseous distentions vtned con 
aWefablj and did r»t progrestiN'dy berease 
with the time bterval as did the amount of 
gas proximal to the obstruction This was 
prolttbly due to the fact that from time to 
time pafsage of flatus ma) ha'T oc cun e d 
from the wlon distal to the obstruction 
Goehl Lvnch Borman and Wangensteen 
observed dnatatlon of the mtestme distal to a 
airangubtcd loop of gut tod compared ft to 
the paralytic ileus i^lch accompanies peri 
tonitis 

SmiUARV 

1 Plain loentgenogrami of the abdomen b 
cases of Oeus are extremely Miluable as an 
early diagnostic proetdurt. 

s The eatlleat rrsentgenograpbe evidence 
of obstruction consists of on accumulation of 
gas projdmal to the pobt of obstruction Gas 
accumulation occurred earlier and was more 
marked thun was fluid accumulation 

3 Id simple obstructions of the jejunum 
as early as 3 hours and b strangulated ob- 
stnictsons of the jciunum as earl) as 1 hour 
after the onset of obstruction there was 
sufficient gas amimubticm to diagnose fleus 
roentgen ologl call) 

4- In both simple and strangulated ob- 
structions of the ileum there was suffiaent 
■mimiilatirm of gas as early as i hour tiler 
the production of the obstruction to mike 
pttfsble a positive \ ray diagnosis. However 
the accumulation of gas and fluid was more 
marked b strangulated than In simple ob- 
structions. 

5 The accumulations of gas and fluid 
were eppurcntl) greater the lower the site of 
obstruction and were more marked in stran 
gulated thin in simple obstruction*. 
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THE APPLICATION OF SURGERY TO THE HYPOGLYCLEMIC STATE 
DUE TO ISLET TUMORS OF THE PANCREAS AND TO OTHER 
CONDITIONS* 
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T he mbjed which I have »elected to Increaielh Despite the antigonuUc action of 
diicuM In thia the fourth annual Artlnir ■erenl force* the amount of the blood sogir 
Dean Be\’an lecture seemed to me a in normal fasting fndiVKfoals, that fi before 
particnlari> appropnate one because mach of breakfast^ doe* not vary greatly but b tmiiUy 
the pioneer wort which has attracted atleo found to be about o lo per cent or about icc 
tion to the ponlbnitv of the surgical relief of miDigranu of sugar In joo cubic centlmeten 
this condition ha* been done those who of blood- 

have in some way been identih^ with this The Introduction of Insulin ai a therapeutic 
dtvfChicago) I i^cr espedallj to the careful agent wa* soon followed by dramatic denMo- 
and painstaking wort of Rollin ^ oodyatt on strations of the danger which may arise Irocn 
sugar metaboliam to the Important cytok^ reducing the amount of the blood sunr too 
ical investigations of Beasley and finaDy to for below the normal level Accordingly a 
the careful itud> bv Ruasefl WTldcf of a case tyndrome of has become rtcog 

of carcinoma of the Ulaods of lAngerhans nuttd. The dlnlcaJ manifestabons of this con- 
which wu associated with evidence of hypo- ^doo are numerous. It is neceasary to men 
glycxmia Uv particular reason however for tkiD some of these in order to understand the 
selecting this lubject was the fact that m the plctare presented by an active tumor of the 
last few jran at the Banies Hospital we have hfands of Langerha^ 
had the unusual ciperlcnce of encountering 6 The most commonly observed lyraptomi 
case* of pro\-ed tumor of the Wet ttfsoe In 3 of h>TX»gJ)T*jnla are a feeling of malaise, Us- 
of these the patients were operated upon with ntode inability to perform mental or physKil 
successful rriults and m the 3 other* in which work often accompanied by trembling and 
no operation was performed the tumors were sweating The face may be alternately pale 
found at autop*) In addition the material and flushed There may be a fall m tempera 
obtained at an autopsy at another ho»plt*I tore. Shnultaneoualy with tlwe 


has been itudied by our departm^t of pa 


there is usually a sensation of hunger 
may be extreme and even agonising Carisoc 


tbology may be extreme and even agoolxlng Cari«c 

Before the discuftsOD of the subject in detail and hi* associates have shown that hypo- 
It mav be weH briefly to review our current glycemia is associated with violent contrac 
conetpboDs of the regulation of the sugar In ttnrm of the stomach One of Haiti* * P* 
the blood The sugar eqailibritnn Is mwln tlcots states that be fdt as if be would (Ce if 
taioed by the counterpfay under nervous be could not have food immediately kawn 
control of a number of factors of which the ing and mental confuuon often accompany 
secretiona of several glands are perhaps the the sensatkm of severe hunger The 
most Important Tnsiflin from the islands of Is usually accelerated- But some of 
Ijmgerhans of the pancreas tends to diminish Important and striking symptom* ore 
the amount of blood sugar and on the other to the nervous *>‘*tem ifental coefusoa 
hand, the secretions from the medulla of the resembling alcohol mtoucatkin li very com 
adrenal gland from the anterior lobe of the mon and crises resembling epDeptJe 
TJfnit«rv* and fmm the thvrnid «1I fend tn atnns haw h«n noted BO often thst the 


Tjtujtaiy* and from the thyroid all tend to sions havx been noted bo often twt the 
^ diagnosis made in several of the report 

ot Ul^d tmnor. hu b«i> »( fP 

™. p„_ - w 4 . — ^ 
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noted that the cn'ws ore difTercnt from those 
of true cpilepsj of the grand mal t>*pc Sig 
^•ald in a recent excellent monograph on 
h\’pogl>ccmia states “Most often these at 
tacks arc partial hmited intermittent and 
irregular, the contractures ha\c abnormal 
characteristics, one am obscr\c hi-stcnform 
crises aith contracture in the arc of a circle 
and great agitation or tctaniform cnscs with 
permanent contracture in opisthotonus or In 
another attitude These extensi\"c con\’ulsions 
deserve the name of ‘epileptiform crises ” 
Con\'ulslons limited to one side of the bo<l> 
and c^cn to the face or to the extremities 
ha\*c been recorded Amnesia Is another 
common s\Tnptom of great ^’aluc The pa 
tients seldom remember what the\ haw done 
or said dunng the penods of mental and ps> 
chic abnormalitj In some cases ewn localii 
ing signs of disorder of the central ncrx'ous 
sj’stem such as a Bablnskl sign, disturbances 
of the pupils etc haw been noted m con 
nection with the fajpogl) cxcmic state In the 
more severe cases, coma is frcqucntl> ob» 
sened It b unnecessary to enumerate all 
of the wnous clinical phenomena which haw 
been found to be ossi^ated with a state of 
hypoglyacmia It is important, howewr to 
emphasise that in many cases the neurological 
or psychiatnc aspects of the condition arc so 
promment that manj' of the patients with 
chronic hy'poglycscrma haw been referred 
primarily to neurologists and psychiatrists for 
treatment Sigwald refers to sewral recent 
reports of chronic p^choses In patients who 
were taking insulin which disappeared at once 
after the cessation of insulm treatment It 
IS interesting also that repeated observations 
have been made of haimorrhages into the 
central nervous system In sewre Induced 
hypoglyaenua. Tl^ observation perhaps has 
a special bearing on one of our cases which 
will be noted later 

There b of course, no defimte level of the 
blood sugar at which the symptoms of hypo- 
glycemia are likely to appear In general, 
however the most sewre manifestations are 
associated with the lowest findings of blood 
sugar WTien the blood sugar diminishes to 50 
milligrams or less per 100 cubic centimeters, 
the effects ore likely to be sewre 


Apparently the first suggestion of the pos- 
sibility that the blood sugar might be cx 
ccssIvcU lowered spontaneously by nn ab- 
normal actinty of the islet tissue of the 
pancreas intis made by Scale Harris of Hir 
minghara, Alabama in 1924, in a jiapcr en 
titlcil “HyTicnnsuhnlsm and Dysinsulintsm 
In this paper he reportcil 12 patients with 
blood sugar wlucs of less than 70 mlHigrams 
nearly ail of whoni presented many of the 
syTnptoms which ha\c already been described 
OS those assoaated mth hy’pogU camia Since 
one does not find such low blood sugar ntUucs 
In slarmtion he concluded that probably 
they represented an expression of spontaneous 
hyT>cnnsuhmsm Jonas in the following year 
added another case in which bccau'o the 
most sinking symptoms were epileptiform 
the patient was sent to an institution for 
epileptics and died there This same ca^ utls 
later reported by Hartman 
The most sinking cxndcncc howewr of the 
occurrence of hypennsuJinism or dwinsulin 
bm was presented m 1927 in the important 
report by Wilder, Allan Power and Robert 
son of their dramatic case This concerned a 
man, 40 years old who for more than 2 years 
had had attacks consbting of symeope par 
oathesia of the tongue and lips, asthenia 
sweats and trembling These attacks oc 
curred just before a meal or after unaccus- 
tomed exercise and the patient had discoicred 
that he could escape them by taking food or 
sivTctened dnnks On one occasion he was 
comatose for a couple of hours and had been 
revived by injections of adrenalin and of 
dextrose A sugar tolerance test showed a 
nsc from 85 to 315 mObgraras per cent at the 
end of a half hour and then a fall to 31 
milligrams pier cent three hours later Finally 
It was calc^ated that this piatlent required 
as much as 25 grams of dextrose pier hour 
to a\oid hiB attacks An exploratory opicra 
tion by W J Mayo revealed a large nodular 
pancreas with metastatic tumors in the bwr 
From tissue recowred at autopwy a month 
later the tumor was found to be a primary 
caremoma of the blonds of Langerhans, and 
it was found to contain as much as 40 units 
of insulm to 100 grams of tumor In the fol 
lowmg year (1928) Thalhimer and Murphy 
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T he subject which I have lelected to 
discuis m this the fourth annual Arthur 
Dean Bevan lecture aeemed to me a 
particularly appropriate one because much of 
the pioneer work which hai attracted alien 
twn to the possibQitv of the surgical relief of 
this condition has been done bj tboac who 
ha\T in some way been identified with this 
at> (Chicago) I refer efpeciall> to the careful 
and painst^ng work of RoQin \\oodyatt on 
sugar nKtaboUim to the important cytolog 
ical ioi'eatigatioas of Beasle> and finally to 
the careful study b) Russell WTder of a case 
of carcinoma of the ialanda of Langcrham 
which was associated with evidence of hypo- 
glyanma Mi particular reason however for 
selecting this subject was the fact that in the 
last few yean at the Bamea Hospital we have 
had the unusual experience of encountering 6 
case* of proved tumor of the islet dsaue In 3 
of these the patients were operated upon with 
successful results and In the 3 others in which 
no operation was performed the tumora were 
found at autopsi In addition the material 
obtained at an autopsy at another hospital 
has been studied by our department of pa 
thology 

Before the discussion of the subject in detail 
it may be well bnefly to review our current 
conceptions of the relation of the sugar m 
the mood The sugar equflibnum is main 
tamed by the counterplav under nervous 
control of a number of factors of which the 
secretions of seveml glands ore perhaps the 
most important Insulin from the ialands of 
Langerhims of the pancreas tends to diTnlnr«>i 
the amount of blood sugar and on the other 
hand, the secretions from the medulla of the 
adrenal gland from the anterior lobe of the 
pituitary* and from the thyroid all tend to 


mcreaselt Despite the antagonistic action of 
several forcta the amount of the blood sagar 
in normal fasting Individuals, that is before 
brealiast does not vary greatly but is usually 
found to be about o 10 per cent or about 100 
mfUigrams of sugar m too cubic centiineten 
of blood 

The Introduction of insulin u a thertpentic 
agent was soon followed by dramatic demoo- 
siratlons of the danger which may arise from 
reducing the amount of the blood lu^ too 
far below the normal level Accordingly a 
syroidrome of hj-poglycsemia has become rccog 
nixed The cUnlnd nxanifcstations of this con- 
dition are numerous. It is necessary to 
tion acme of these in order to understand tw 
picture prescBted by an active tumor of the 
Islands of Langerbans. 

The most comnioEily observed irniptoiw 
of hypoglj'caimia are a feeling of maJa^ h*- 

ritude babllity to perfono mental or phys»» 
work often accompanied by trembh^ im 
sweating The face may be altematdv p« 

andflu^ There may bo a faHln tempert 

ture. Simultaneously with these lymp^w 

there is usually a sensation of 

may be citrcnie and even agomxinc Lail* ^ 

and his associates bait shown that bypo- 

glyacmia la assodated with vrolent^tric 

Uona of the stomach One of 

dents states that he felt as If be 

he could not have food Immediitclj * 

fng and mental confusion often 

the lensaticra of severe hunger 

is usually accelerated But some 0 . . j 

important and striking symptoms s« 

toto .rtvou, 

rarabllug •Icohd intonaaon 1» 
mou ratmbling 

hi.., been noted » often ^ tV ^ 
diagnofii made in .u-t of cm 

ciS. of island tumor. 
lepsy In most cases, however 




nodule which measured i centimeler in dlwn 
cter The authors os as Dr Benslc> 
who also c.'omiincd the tissue believe from 
the microscopic appearance that it is a inic 
tumor and not mcrel> a fajpertrophic island 
Because of their inability to demonstrate 
either alpha or beU granules in the cells it 
was deaded that this was not an active 
tumor Ccrtainlj there was no clinical evi 
dence of actmty because the patient had 
severe diabetes instead of hypoglyacmia 
Thus of the 4 cases one was de&nUd> aaso- 
aated with hypoglv'crcmia another had 5>'Tnp- 
tonis suggestive 01 it a third had no cbnlcnl 
evidence of it but the amount of the blood 
sugar had not been determined and in the 
fourth the patient had severe diabetes instead 
of hypoglycnmio. 

In 1928 MacClenahan and Nomshad re- 
ported their very definite ease of adenoma 
aasoaated with severe signs and symptoi^ 
of hypoglycffima m a man 42 years old At 
autopsy the tumor which was i 6 centimctera 
in diameter was found to be plainly 

sulated There were no mitotic figures and the 

cells for the most part resembled beta cells of 

normal islands Neighboring pancreatic tissue 
showed some hypertrophied islands. 


Since October 1950 3 r- 
successfullj operated on a - - 
pilal for the removal of a ^ 
tissue associated ^Hlb rury 
h>pogl> carma 

The fint CISC, which hxs 
Parker Grove FUber and 
>ouQg nun of 19 a itudeat at t r 
was rtfetred to the neurologic ^ 
b> t ph>-ikian who dlagno^ \i^ , 

epllepfV b«Buie of repented rz-v 
whlco had been present for a 
worthv that these attacks occurr 
breskfasL Under the strict cHv y ^ , 
school these attacks bad been ei;>^ ^ 
and rv en on occatkins when ihn 
seixurc the boy wit often noted 
getUnc dress^ and at the U*- 
severJ occasions be had beet 
plinary measures. On one ^ 

36 boars. At another time he / 
m the streets of a large dly 
an aeddent and bad no ret/^^ 
what bad happened. \\T>cn L» j 
vanoua attadu he was alwayi 
Food, especially sweets, set~> 
attacks. Blood taken during ^ 

In the boipilal showed only 4^ t- 
per 100 cudIc centimeters. Adj 
Islet tumor was made Acr/y 
on October 2a 1930 Dr A z 
well encapsulated adenoma fnr' 
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bortLer oi tbe p«ocreu At about Iti mUpordoa 
Tbe ttitMr vu lotoe^iut brftr thin most of tbooe 
«bkb b«\‘e beeo d ea cribed. cDeMniiog i ccBtbietm 
IB lone djABieter Tbe po«topenti7e covw baa 
uDe^esUul. ibe blood na proaptif re a tote d 
to a Donnal Iml, and tbe patknt a t>'nptaraa have 
been entirdr friiered 

Onr aecDod opera the oae baa alao been aqianlcl) 
rewted. It cooceroed a faroer. afed 44 jeara. 
wbo bad beeo in |;ood bnltb OBtil Octebn ipao. 
One Doming at tiua time be ootked that «hlk 
(Wng bts cborea about tbe lann before breaklaat 
be befatne mentally coofaaed. He deaoibed tbe 
r^'mptoIa■ aa almilar to tboae of alroholk Intoika 
doD Vfter eating breakfaat be fdt oonsal andn. 
Hia next attack na eariy hi tbe morning about 
I aeek later when be noticed tbe aaiDe aort of fed 
Ing, \ttackJ began to be more frequent aod a little 
more aevere- Early in Dec em ber igip be bad hla 
brat c-eiT ae%'ere attack, at which time be beauoe 
iDCOQScWa and bad to be carried into tbe borne. 
He waa giv en food and In a few Doments waa (eehng 
DOrmal antn. 111$ memorv aa to what took pfare 
durin* tti aeirure wai conaMeiahly coofaaed. He 
conaoxted hit ftmllT ph^aldan abo could find 
DOtblng aboonnal on povdea] examination. During 
tbe next 1 montha tbe patient waa examtoed at two 
i£ilereat dinlca, where the dlagDCrits of a poaalble 
brain to DOT waa made He aaighmphtoobarhltal, 
with DolmprmTOkent Heoow benanaringattaefca 
before ruing w tbe Domlnf during which, acconl' 
Ing to hla wife, be became macb confnaed apoko 
at randooL, and at timea fell from hla bed. She mlao 
noticed twitching mor em enta. especially about the 
face. There were Derer any gencralited tonTuWaBa. 
At BDOtber dinlc it was fousd that he had a pwtbo* 


logical cwxEtlon of the gaD bladder and tMi organ 
waa removed aiong with the appendix. There waa 
no amelioration of the lyniptonia. It waa at till 
licBc that hla wife noticed that, If she fed Ha aereial 
timea at night, hli atUcka CDold be prerenl^ He 
abo began emrodng candy around In ha pocLeU 
during the dai and noticed that freqaent eating 
of It preventerf the aeinrea. He waa referred to na 
in Janoari 1931 for stodv Ora iionack and 
Gnagl baa made 1 tentative dxagsoila of an blet 
tomof OQ the baab of the patient a hktccy before 
he otend the Banca Hoapital for atody 
GeocraJ phjalaU examinatloo gave entirciy nen 
tlve reaulta. 'nie blood preatm e waa 118 iTXt» 
and 74 rtiaatoUc Tbcrc were no pod live nearologlcal 
obaeivaUooa. Tbe dhta aeje ivirmjl , u were the 
rlanal fidda. Roentgcoogranra of the aknll were 
Indetennioatr The hajai m eta boibrn rate waa ploa 
j per cent Tbe nnne waa norraal red blood ceOa 
f xjo 000, and white blood ceOa 6,600. Tbe dif 
ferenlial connt waa nonsal HrmofloUn waa 90 
per cent The Waaaermtnn and iShn reaetkaa 
of the blood were both negatlre. FTtmoliaiphrw 
phthalcin cxmtion waa 80 per cent in a boan. 
The blood amylase detemunatkio by Unuoa 
method was 7 j ottlu (5 nnJu normal) Blood 
BOD-protcin nitrogen waa j? mUHgrams per btmditd 
coble czntiBreten 

Tbe patient «aa fhru bis ttgolar evming meal 
Thli waa fofh»rd aoo coble eentliDeten of 
at 7 p m. and ac© coble cenUrnetm of laertoied 
grape fnice at 0 pjB He waa not given any «« 
food that evnufiX At 6 ajn. be waa focow » 
be awake. Hla face waa expreaido&ltxa, bit pupb 
•omewhat dllaled and though he arttwend when 
spoken to. hia anaweri were incoherent Tbtit wmi 
a geocraUied coarse tremor and the rtapfiadooa 
were mildly Blot In character A iperlroen of 
waa taken for a angax detennioati^ The pati«t 
waa then given lao grama of deatmv ^ moau 
(eatnnated weight 150 pounda oe 68 Utograna) 
Ten mlnulea alter receiving the dextrose he waa 
again alert and did not remember any of the 

events. No mor e food waa grven and baw 
■petifnena were taken at hourly Intavala. ^t ty 
end of 7 boora he again became ahghtly coofnaco 
he began to penplre It waa noted tial the 
were aUghtly hyperactive. He soon presented t^ 
mme cilal^ picture that be had prese nted 
in tbe morning, and further food waa given, with 
Immetfiate lelieL Tbe foregwng deacriptloalj th* 
of w fairty typlcaJ attack and waa observed ow 
•evrral occaikna. ...... 

Tbe reaction to epinephrine waa foc^ to M • 

definite one Tbe pwrieot waa temporarily reh^ 

of Ha confused aUte and showed at the same timt 
a liae in blood near , 

The mctfcin of pltoiUry extract was cW»'-w^ 
irregular thrmg fi there waa a iHght rise in wooo 

^^bmary 4, a laparotomy was perfon^ 

G ) Tbe panoeai was exposed ihrougb the gtiOW' 
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n* 6 le(L ‘Second tumot from aunr pMicot Hfliart 5 . IraprricclJy forroeil 
lobaln tlmtou* cordi of rp(llx)k4d cHli. ttmutorylLQ iikI ro^ lUin. II 4 ;b 
power (Barort Hofplul Ca*c j ) 

Fbt 7 ItaBory aUin abowicK tbe coooccUvt U«ue dlrWinR tbe tomor Into impe r 
ffttwbuWa. (Barnet Ifojplul Caac 5 .) 


coUc omratam and at about the juDctloo of tbe 
bodv irith the uH on the anterior aarftce a imall 
tumor was aeen about ooe centimeter io diameter 
It ihowed through the poaterior periiorveum aa a 
darL ipot tumeative of a imall hemorrhagic area 
Itfeltfinn ;Vhen the peritoneum was Incijed it waa 
found t^t the tumor could not be iheUed out of the 
pancreatic tissue and it 'a^ therefore neccMar^ to 
dissect It out with a small margin of normal pan 
creitlc tissue around it Before (hh was done a 
puncstring suture was placed in the substance of the 
pancreas in order to control hemorrhage The vev 
seisin the region of the tumor were all e^rged. The 
edges of the tumor bed were brought together and 
the peritoneum was then dosed over A smsU nib- 
ber drain was placed over this and brought out 
through the left aide of the abdomen by means of a 
stab wound. 

Convalescence was somewhit stormy at first- 
Immediately after the operation a pulmonsrv Infec 
lion developed which howeve r was not very severc- 
On the second day after operation there was a faWy 
rapid cedema of the longs. The patient was placed 
In an oxygen tent and given atropine His condition 
improv^ rapidly A pancreatic fistula devdoped 
several daya later This did not cause any skin ex 
cor^tion and was rapidly dosing at the tline he left 
the bosplUL Since his operation be has not had any 
more attacks, although his diet has been one con 
talnJng no more carbohydrate than that of a normal 
IndivlauaL Fasting for 12 hours has Called to bring 
on an atUck, In fiict the blood sugar at this time 
was 99 milli^nms per hundred cubic cenlimtttta. 
At no time since operation has It been lower than 
thii. \\ e saw this patient again In December, 193a 


nearly a veara after bu operation He was In excel 
lent health and he stated that be had had no further 
attacks of bis former trtKible 
^^e were fortunate In being able to submit the 
tumor tissue to rrof R. R. Bensley of tbe Ln[\*er 
sity of Chicago who was present at the lime u a 
vnsitlng professor of anatomy in Wuhlngton Lnl 
venil) Dr Beusltv Is recognked as an tulhoritv 
on the cytologv of tne pancreas. Fxcerpls from hU 
report follow WTiJIe examination of the fresh cdls 
was lo progress, another portion of tbe fresh ma 
tcrial was stained with neutral red in a i 10 000 con 
ccDtratxin in phvalologfcal solution of sodium 
chloride It should be remarked that when normal 
islands of Langtrhans are so treated the minute 
granules which the cells contain atam rapldlv a 
bright vcUowiib red color with the neutral 

cells of the tumor showed with the neutral red a 
cunous reaction which was observed also In the case 
reported by Carr Parker Grove Fisher and Lari 
more. In that case the granules In mups of cells 
stained Intensely with neutral red, while other groups 
of cells dearly containing granules failed to stain 
Other cells of the tame tumor showed scattered 
granules staining with neutral red dispersed among 
other granules which Called to stain. 

“I was of the opinion when I examined this first 
tumor that the failare of the neutral red to stain 
every cell was due to the mechinlcil difficulty of 
penetration of the dye but the examination of the 
present tumor in which by the experience gained In 
the study of the first ft was posrible to take precau 
lions to avoid this, Indicate* that In both tumors 
there are granule* present which stain readily with 
ncutnil red and other grannie* which do not stain 
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’nth neuirij red In tbe lamor ocnr oirder d«alT>< 
twa Kittered «U». not in group*, lUlced cact^ 
ai > nonnil beta cell of tie Ubiod* of Leattriaot 
taona tkut U to av tie ceOa mere pMcked with 
'luci atauwd brlthU\ with neqtnl red. 
rh« ceD* did Dot occur In croup*, w b tie cijr 
Grore nther Lariinore «•■»■» but were l»- 
dmdod iUm ctlb contained »c»tter*d oeotral 
red ttalBed jfrtnuia ralncWd with rninuWol abc^t 
equal alne »hlch refoeed to ttaro but tie taa^orltr 
of ttK cdb contained mnnk* «blch ataloed oaK 
faioll «lth oeotral red. 

T»o other obeervatloot were Doled In aQ the 
cdh of (be tumor a few grtiraW, about the liie of 
a ijTDOftn cnirale, hi the pancTeaiic adnua, more 
aighlr refractire than the refolar ciaQulet and 
rtalnlcrt brithtlr »ith neutral red a f^ cell* coo 
tamed rather indelinilely outlined amorpbooi bodies 
ahlch*t*inedraiherfainU\ aithneatralred. Utie 
preparation becatoe old, the cell* behaved like Island 
cefU under limlhr drcritastince* vacodes formed 
In the cyioplaim, and tb* grannie* disappeared. 

The tumor wa* ilightly Irregnlir In outfliK and, 
a* already roenlkmcd, aa* not eocapaubted. \t 
portions of the tnrface it wa* •epanted bj brrMd 
•trand* of coIlsctDOUS coooectirc tbane from the 
Beicbborlng pancreatic lobule*, but at other polois 
h was actuallr in contact with pancreatic tissue and 
at o« point In the itunor the pancreatk; admts tl*- 
tnc was not only In cootact with tbe tniooe timue 
hut was actuallr hi epithelial cooiiiHiIty with It 
“Tbe fabstance oi the tumor itaelt wa* Imper 
fcctir divided into lobular maaaei tn bearv alraad* 
of coDaccwxis connectrre tbaue In th^ baods^ 
portlocs of pancreatk duct* were seen and. In addl- 
bon, rn i > *ea which presented the appearance found 
hi lobules of a panCTeaa whose duct* have be« 


li(ated. Id the latter masses, rtfeoented sdires 
cdQ*, such as those whkh have been deserfhed hr 
Grauer in hts account of regtoentbo is the pas- 
ocas of the rabbit were tobe seen. Therawerealn 
presest In time ssiaB and brxe inxupi of nee 
nal island cdl*, slso peofaahlr of rtent onglcu 

“Tbe adsns cell* seen In these contplon had 
rddentli arisen b\ dllleTvniktloD from duet epi* 
tbetina bnee ther presented all erades of adrance 
Is the rtpeneradre proce s ses as kiJows (i) indl- 
\-idtial acnrus rtQs surrouDded on all tide* hr duct 
epilbeJlum (3) groups of two or three adsu* ctOi, 
and (3) well IndirHuaHaed taall aosl Ducts were 
In many pbresroutlDDOua with the c^thehaltiajses 
of tbe tomoT Itself Tbe tumor rtnoe presented 
dlSercDt aspeds In its djCerent parts, snd these <£f 
ferent aspects I t oned v e to be the (fifierent stages 
In tbe prnwTcs* of this growth. 

“One lobe separated from the othm bv strand* 
of coBDectlvt dsaae presented tbe af^iearance of an 
rooTtooos, ui e n i o w u Island of Lanterhana. euepC 
a* appear^ hter for tbe fact that the ceQi whkh 
composed It acre not normal blaod ceD* of either 
cateyo^ but abnormal lomur ceUs of bland refer 
eoce. This portion of tbe tumor cowisled of 
tomoslnx co^ of epilhelia] cell* separated hr wide 
slnusGidal rs jJTta rtea, the endotbe&im of which wm 
slnwMi In contact with the epItbcDal iroup*. • 
lontn of r e t lcu br connecti\T tlwue being Interposed. 

“In the adjacent portion of the tumor 1^ 
Cferatioa of the epithehal dmenls bad acceded w 
iwle of growth of the \-ascular component* a^ to 
this portioo of the tumor an extra ortEnaiiri’ Uree 
mass of epilhehum was ttax-wsed caih br a normil 
number of cipfllan blood reasek. ana 
a tmdesev to become separated from the etatheosi 
elements b\ an Inmase In tbe lairr of comwctire 
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tiuue ouUide of the cndothdbl tube In lome of 
these ceUalar raatses there 'r’W a bnakdown of cells 
forming spaces containing scattered necrotic epl 
thellal cells and much blo^ the blood \’essels ha\ 
ing e^^dentl> ruptured Into the space nroNdded b\ 
the death and dissolution of the epithelial cells. 

In the third section of the tumor an appearance 
which approached that In the Carr Parker Gro\c 
FUher Larimorc case was attained- Groups of eri 
tbelial cells were separated from orw arvotber by 
wide strands of hj'alinlied connecti\’e tissue con 
talnlng blood \essela. Degcrtcratl^ processei In 
this tumor were not neirl> so manifest as In the 
tumor removed b> Dr Fisher but In places the cells 
bad coraplctcl\ broken down and the pbet fonnerl> 
occupied bj them was now filled with blood a few 
scattered epithelial cells and In some instances Iso 
lated groups of tumor cells attached to the walls. 

Salons of material fixed in chrome sublimate 
and in formol Zenker stained with Bowie s stain or 
Bensle) s neutral gentian re\ealed the fact that 
onlj a small pr<™rtlon of the cells of the tumor had 
the characterlstfa of normal beta cells. 

Examination of the material fixed In chrome 
sublimate or formol Z enke r stained with neutral 
gentian or with Bowie t stain showed that many 
ceUs Id this tumor contain beta granules associated 
with granules of another sort. This observation 
recalls that made b\ Robinson that in bU tumor 
some cells contained both alpha and beta granules. 

ilie cytologic study of this and of the preceding 
tumor and of the one reported b> Robinson, indl 
cates that In this csise the tumor U not one composed 
of normal Ulsnd cells but on the contrary one com 
posed of oeUs which, while having a cormderable 
resemblance to ulana c^b, jyet difier from them In 
im^rtant details. These differences conslsl of the 
pr^uctioQ of a granultr secretion antecedent, which 
differs in important details from the normal con 
tent of the island cells, and In the presence in 
these cells of a chromophll substance unusual to 
Island cells and found m normal pancreas only In 
acinus cells. 

The normal panaras as Is well known contains 
a very considerable excess of island tissue and yet 
ordinarily does not yield to the general orcnlBuon 
an excess of insulin The fact that a tumor of auch 
meager proportions could produce the symptoms of 
IntnMn ibou sod yet not be responsive as the normal 
islands are to the mechanisms that ordinarily regu 
late the export of Insulin from the pancreas, is pos- 
sibly to be found in the fact that the lesion under dis- 
cussion Is an abnormal cell type which, to be sure, 
rcsembka island cells but is not identical with them- 

Some doubt exists In my mind as to whether this 
tumor should be regarded as adenoma or carcinoma. 
The faflure to form a definite capsule and the in- 
clusion of normal pancreatic elements in the tumor 
Itself seem to favor the latter diagnosis. 

Our tlurd and last case presents the unique 
feature of having two tumors and two opera 


lions for their removal uith a final successful 
outcome This ca-VJ has not been reported 
clvnsherc 

A young man aped 33 years of Jewish eitracUon 
WAS first admitted to the Barnes I/ospItal on March 
14 193S on the neurological service for the diap 
nosla of epilem> 

lie had had tuberculosis of the hip at the age of j 
for which be wore casts and braces until the age of 
It scarlet fever at the age of 15 In 1936 at the age 
of 30 he graduated from the St Louis School of 
Phannacy apparently a falil> capable student and 
since then has been working as a druggist 

In hlarch 1937 he noticed twitching In bis legs 
after walking a few blocks. This occurred particu 
larly at the end of his day a work when walking home 
from bU drug store which Ufoan> ocenned just be 
fore dinner After dinner be could walk s much 
longer distance without obsenung anv twitching of 
his legs. In January 1938 he noticed a slrafbr 
twitching of his arms just before dinner and with 
this there wmi a feeling of drawing of his face 
associated with pallor and sweating On one ocen 
slon he stared straight ahead for a minute or two 
and after being put to bed made an Immediate 
recovery from toeie sjTnptoras. In February 19:8. 
he bad several falrl> 1)11100 attacks of petit mal 
which lasted from j to 5 minute*. There were no 
after effects but often there was a feeling of 
oervouxness and wcakneai just preceding the at 
tacks 

Upon admission to the hospital the (Mtient was 
found to be Intelligenl and co-operative. His mem 
or> was good snd he appeared to be Intertstwl in the 
examination appearing ndther depressed or cxtdled 
There was a sll^t slorrlng of spe^ and occasional 
twitching movementa of varlouimuiuJc groups. His 
gall was what wai to be expected from the ankj iosis 
of the left tup with a icoliosii. The blood pressure 
was 110-60 tie pulse 70 A nyatagmus was present 
and a discharge from the right car apparently from 
a chronic mastoiditis. No blood sugar determina 
tion or blood chemistry waa done AU the routine 
laboratory work including a blood I\assermann, 
wa* negative. The patient waa considered at>pIciLl 
of epilepsy and was discharged for further observa 
tion. 

Three montha later he was readmitted to the 
hospital with no apparent change in his condition. 
At this time a tonnJJectomy was performed. 

On January 30 1931 the patient was readmitted 
to the hospital During the past year the attacks 
had beojmo more frequent and more severe. Ex 
amlnation at this time showed him to be still intelli 
gent and co-operative No blood chemistry deter 
mlostioni were made because of certain observations 
by the psychiatrist who was taking care of him at 
this time and who thought his condition to be due to 
actual represalons. He waa treated by psycho- 
analvaia and hypnotism with no apparent Improve- 
ment 



736 


SURGERY GYNECOLOGY AND OBSTET R ICS 


On Aafiut 8 1931 he vu ignln admitted to tbc 
hocpJtil and on quesdoolng him at this time the p* 
iknt (are only oonaenalcal answen. IQi atUcki 
coDtinaed to be acrem. No additional podllv-e find 
ln*i ■were noted on MaminatloQ. 

On hlaj g 1031 be m readmitted to tbe hoa> 
pltal lot tbe filth time. He bad now beftm to have 
•everal attacks a day of petit maL Then was also a 
procreaahx mnscnlar weakneaa. He entered tbe ho*- 
pltu during one of his attacks of petit nul A aam 
pie of blood was taken immediately and the sugar 
was found to be only >3 milligrams per hondned 
cubic centimeters. The blood cal chnn was 5 sand tbe 
pbospborus io.d He was giren 50 cubic centlmeteri 
of 50 per cat glucose Intravenously Immedklely 
After rectivinf tbe first cubic centimeters be 
aiOQsed and was able to answer questions. Wben 
aO of tbe 50 cubic ceotlmetera bad been received be 
sras able to ut up and tilfc iotelllgeolly ilia mem 
ory of tbe attack was poor He had entered the hos- 
pital In the evening aod after rtceMog tbe Intrave- 
nous ^coae be sras riven sweetened Lmlt lukea to 
dnnk. On tbee following morning at 5 0 clock be bad 
another aelxnre which disappca^ 10 minutes after 
dnnkmg a glass of oranR juice. 

On 2 Iay 11 carbon moxlde combining po we r of 
blood wu 73 $1 perceatjCaldum lagmlLUgramspes 
cent pbospnorai 3 6 wiirngT^ms per 
A sugar toleram test was p^ormed srltb the 
following result 

pwtw 


745 a.m. fiidag blood sogar 58 

6 It a BL glucose 

840 ijn. 11s 

gioa-m. 133 

10 10 a,m. IJ7 

11 10 a m do 

If 10 p m 53 

I 10 p.m 43 

I 10 pjn. 40 


Urine collected from 840 ami. to 11 loamo. nega 
lire for sugar 

On Hay 13 tbe petlent was found by UlaB 
Kendall to have an Intdllgeoce quotient of 60. Her 
condosloQS state, “ this Is evidently not renreaenta 
live of mtlents original InteQactual atoowment. 
Scattered diitrfbutkn of success and taOure, tbe 
rriatlvcly high vocabulaiy and the difficult co-opera 
tlon would indicate this even If the history were not 
known. Objective findings, Stanford lowest fafhires 
■ 11 In reverring Hlglt^ twi In m«Wlrig ■ontmw-^ 30 In 
dude three given words (g yeaa) ^be best wcwk In 
Inductive reasoning (14 years) and in vocabulary 
(it yean) 

On hlay 19 after recti ring 500 cubic centimetas 
of 10 pa cat riucose IntravaouilT a laparotomy 
was p^ormed (EA.G ) An upper left paiamedlaa 


tS* « 

ParkK Cr«<« aaa KSn 


TSnt 


lodsion was mark and the p»ryn»«i was expesed 
through the gastrobepadc omentum. A TnaTl hard 
tumor was immediately fdt and sea on the anterkr 
surface of tbe pancreas at about tbe JunetJoD of the 
left and middle thirds. The tumor was deadj ai 
posed and was sea to project slightly forward. Om 
portion of it was 10 hard that It suggested fvinfin 
tlon. There was a sUebt blnlih dlacofocatioB of tbe 
tumor which made It distinct In ippearance from tha 
rest of the pancreas. A porsestrlng sutura of catgut 
was placed around the tumor bed and the tamor 
removed. This was easily accomplished and then 
was only ooe small vessel at tbe pedicle. It was not 
rtectssaiy to remove any appreciable part of the nor 
ms 1 panoesde tissue. \Vba remoied the tumor 
was found to be about i bv d. 8 cubic cntlmeten. It 
eras Immediately placed In firifvg Hold, a rubber dam 
drain was Inserted down to the pancreas snd tbe 
wound was closed in layers. Tbe operation was p^ 
longed because of frequat attacks of apocea. Tbe 
annthtsia used was nitrous oxlde-oiyga with a 
Uttle ether 

At II a.m. (Immediately foDowing tbe opciatioci) 
tbe blood lunr wai igo rullllgiama per cat. Fhv 
himdttd abfc catimeten of 10 per cat ghKoae 
were glva InLravtooaily foDowtd by s,ooo euWe 
centimeters of phyilofogical aallne solutloo lubca 
tanoottily 

At s pm. the blood ragar was sis mtnJgT a m s 
per cat 4 pJB. the blood sugar was 170 nJHignai 
per cat. 

Uay so, 9 a-m^ tbe blood sooir was iss affll 
grams per cat, do convulileiis nsd vanned , ^500 
coUc cadmetm of 10 per eat gbicese wera gfva 
Intravoonaly 

Uay SI, gam, the bJood sugar was 96 mlTlignm i 
per cent (lasting) Fhe bundled cubic cwtlmetm 
10 per cat glnccee riva intravenously 

Uay 13, 9 a.m. blood sugar los mllllfianis per 
cat (fasaii Blood caldmn oA Blood PJ"*" 
pboros s p ijter In tbe day be bad a coovulsiott, 
the first riivti hb operation. He was giva soms 
fnril Jtdas during the day by nasal tu^ 

Uay 14, 9 a-m., blood ragar 34 mflllCTms per 
cat (fastint) Carbon dkcBde co mbiro^ 
dg 7 ’^umea per cat. The patknt 
cooTuliios whscb waa c on tr olled by the d rinkin g 0* 
tnilt juke. , , 

Froa then 00 daring tbe next few days tbe paofut 
waa giva largo amounts of a^r^ohydritounW 
Uay j8 be was receiving 600 grama of carbohydrate 
per 14 boars. AHbough there bad bea no cow h 
alona ainca Uay 14 the patiat had bea spit^ 
Incontlnat, with bypcractfre reflexes a^ » 
muscular rigidity aaaodated with orpal 
gMtlve of tetany This latter pbenom^W^ 
noted before the operatko tet It 
assodated with an abnormally low blood olc^ 
Tbe patiat now developed an 

fusion. On June 7 » 

cardiogiaphlc r e cor d 

RnatfCOOgTim ibowed normal scDa. Nocbang« 
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fit groundi. pmioQi eamlnatloa o{ the vi*u*l 
fields ga%e nomuil findincs. The blood pressure 
resdings T.CTt alKa\s prscticaU> Dormal 

From this time on id spite of iarjre sraounU of 
carboh>drate tic patients condition became 
steadllj srorsc Oa June $ the note irss made that 
he was stuporous although responding slightK to 
cutSDconi itimuli There sUghl a’anosU aod 
the rtspirotions were onl> 5 per minute. This re 
caiJed toe periods of spncca noticed at the opcmiJon. 
There had been no conN-uliions during the last few 
dai s but there was bilateral antle donas and sight 
rigiditi of the left lower estremiti Because of a 
suggestion made in the report of Wilder ct a) that 
perfup* ether an«thesh increased the blood sugar 
and in \iew ol the temporary impfo%TmeDi ooiiccd 
in our patient alter the operation it sni decided 10 
subject him to an ether anastheiia At the begin 
aing of the amrsthesia which was at the end of a 7 
hour fast his blood sugar e.ss 40 miUiCTsms per cent 
At the end of 50 minutes of aaaatnesia bis blood 
sugar was 45 mfuigrams per cent and 1 hour later it 
was 54 per cent Three hours later honcicr while 
StiU luting the blood sugar had fallen to mQU 
grams per cent During the nest few davs in spite 
of high carboh) dmte feetBng coni-ulswos were fr* 
quect and the patient became increaiiQgl> worse 
Testa to demotiitrate Insulin in the unoe nude bv 
JDr KuojtnanQ of the department of bfoebemuto 
uniformly were ocgatite, concentrated urine am 
moiUam rulphate preapitatton and akobobc ex 
traclioQ bdng osecL 

Becanse it wu felt that we had failed to find the 
scli\T tnmor responsible (or the pAtieat 1 condition 
espeoally in view of the results of the microscopic 
examination of the tumor which had been rerooved 
which will be described later the question of eperat 
log on the paUent again wu discussed. It was felt 
tbit unless another operation reNcaled an active 
tumor the patient would alra^t ceitaicdi die and 
that therefore another opemiion was plimly indj 
cated. Accordingly on July 14 1932 after the pa 
dent had been ^\ca 500 cubic cenumetera of »o 
per cent glucose intravenously the tbdomen was 
reopened through an indiion just to the left of the 
former inciiion and the pancreas was exposed again 
all along the anterior surface through the gaslro- 
hepatlc omentum Nothing resembling a tamor was 
found on the anterior surface The tad was then 
mohilixed and rotated forward- Within the sub- 
stance of the tall but not visible on the surface a 
nodule was felt which was firmer than the rest of the 
pancreatic tissue This could be felt onl> bj palm 
tion of the orjnn between tbe thumb and moex 
finKr It was closer to the posterwr than to the an 
terto surface It was about 2 cenlimetcrf in long 
diameter It was removed together with about 4 
centimeters of the tail In cutting through the 
nodule after vta removal a rather homogeneous 
sppearwia was noted on croai sectioa which made it 
seem certain that the nodule was composed of tumor 
tissue The renuinder of the organ was examined as 


f»r toward the head as possible but no evddence of 
other tnmora was found Doth edrcnalglandi were 
felt and found to be of normal ilxc. The liver ap- 
neared to be normal but a small piece was rerooved 
for tJiicroscoptc eiaralnation which was later found 
tobenortoal The slump of the pancreas was dosed 
over itself with chromic catgut Immeduteiv after 
the opctatlon the blood supr was 335 milligrams 
percent. Anolbcr intravenous Injection of 500 cubic 
centimeters jo per cent glucose was gi^'en Ten 
bouts later the blood sugar was 3tS millignms per 
cent 

From then on the blood sugar rtnuined normal 
orsllghil> above normal OnJul> iS it was neces- 
tar> to open the wound siightlv to give access to 
about <0 cubic centimeters of pus which seemed to 
come from around the pancreas. Except for this 
complication the postoperalivT course was un 
eventful 

On Augtiil oa note b> Dr \ B Jones states that 
there is definite evndenct of extrapvramldal tract 
degcQcnjtion 

^c patient was discharged on September 14 He 
had shown \er> marked and alcad) iraptovcment 
since the second operation and there had been no 
convxiluons. 

On October 17 he was readmitted to the hospital 
for obserx-miioa. Ilis sugar tolerance showed a slight 
tcodcDC> toward diabetes There had beta itead> 
Improvement In the patient 1 meniaUtj and another 
examuiatioD b> MUs Kendall at thi» time abowed an 
intelligence quoitenl of 71 as compared with 60 on 
the preceding examlnatioB and a gain of *2 months 
in menu! age Tbe patient wii acUveij interested 
in everv-tfung going on around him and was able to 
defeat his father and his brolbex in chess. He was 
still urable to walk but a \er> definite Improvxment 
inmuscietonuswaiohscrved. Some of hia difficulty 
ID walking wss undoubtedlj due to the ankidosis of 
his hip joint which was noted In the first examma 
tioo 

U Is still uncertain how much additional improvx 
ment will cKKur in this patient • mentallt) It seems 
probable ihit bis centrai nervous svstem mas more 
or lc« pertnanentlj damaged by allowing a condl 
lion of severe hi-poglvacnua to continue for too long 
a time 

EiaaiiwaticB 0^ ike tumors The two tumors 
rerooied from tins patient were examined bj Pr^ 
fesior Beasley as well as bj Dr O Leary of our 
department of anatomj a former pup 3 of Bensle> s. 
An abstract of Dr O Leary s rep^ which Includes 
both his and Dr Beiule> s oninions follows 

The first tumor measured approximately ija by 
o $ esibic centimeter and was composed of purple 
red friable tissue rurroundiac a heavily caldmKi 
cote. Kr a min ation of the fresh material re\ caled a 
ptredominsmee of lymphocytes with numerous his- 
toertes leu numerous polymorphonuclears and 
eosmophUes. In hlstologicaiiecthjn this mass tesem 
bled a calcified lymph node with hyalinixation. Dr 
Bensley to whom the section* were sent to rule out 
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SuDy the prtmet of Ulet tluue fdt that the roed 
men «as t badl> tderoard Ijrnpbatic gland with a 
ctmaldcTible amotiDt of acti^ reticular tlisue pro- 
llfcntion. Houertr It waa ronoved from the nib- 
atance of the pancreas and its great ainilkrit> fo the 
pocket of tWae found In tJw capmle of the aecond 
tamor both in groaa and mlcroacopk appeaiaDce 
tuggests the p»o^biljty that It might at one lime 
hare been an actire tumor which brame atrophied 
and was completely replaced when the present tumor 
arose. Supporting this posstbQity b the ertenskm 
over a perM of 3 years and the finding of a rela 
thre^ young tamor matt at the laat operatkm. 

“ 1 ^ second tan»T consisted of an ovoid mata 
2 o by 14 by 12 cubic cendmeteri, of Ann eUatlc 
consistency No hwmonha^ or nccrotk areas were 
visible but embedded in the capsule iras a alogic 
nodnie of friable purple red tissue. 1 mfDtmcteri In 
diameter Thai nodule cooslaled cnfeAy of lympho- 
cytes slth nameruns macrophages and fibroblasta, 
leas numerous polrmorp ho no clears and eoctnophOes. 
It resembled in atruclure the first tumor wbl^ was 
remcned from the same patient. As the revolt of an 
exteoaive atudr of the whole tumcpr sJter the use of 
vanous fixing aigenti and stains Dr OXea^ turn 
maruei his examination aa foOowi ‘'the ondfngs 
support the craKiuiVm that the tamor remeved was 
u adetsoma of the bkt type, c^okigicaDy vesy 
similar to thoae prerlnusly stamea by Beatl^ and 
others but due to ita riae and eacellimt aecoenmoda 
tloa of toiaor growth to Tusenlar fopply it wwa 
capable of producing reiatlvdy more of the bypo- 
gly am k bomioae than the prerlout tomon ctodJed 
at this inatitudon. In m.Hnj tHs dUgruab, cpies- 
tkmable evldeiKe of malignancy haa been db- 
counted Tbe deviation of the ma}ori^ of tumor 
cells from tbe beta type ghxs farther iffirmatloa to 
the dysinsuEnism nypcAbcsis- 

Tbe detailed report of tbe second tumor fol 
Iowa 

“Uliencut It appeared h umuge ne ou s thro ugh out, 
tare for strands of fibrous dvaa traTonlng it. No 
bjeminrfaaglc or necrotic areas were viiibK. Era 
bedded in tbe capsule, however, was a dhgle nodule 
of friable tisauciiuiple red in color and 3 mOEmetm 
in (fiameter This was dlsaected free a^ placed to 
Ritytr ■ fluid for examfoation in the fresh. A aagit 
tal block, Indnding tumor tissue and adherent pan 
creaa, was fixed Inunediately in formd chrome vnh- 
Umate. Sacceasire slices toward one sorfsce were 
fixed in aqueous and acetic chrome suidimales 
Altrns nn i and Bouin s fluids and formol absolute 
aicobol (tbe latter for micro-lncioerttkin) At tbe 
same man bits were preserved In Ringer's 

fluid and in 0.1 and 005 pa- cent Dentral red 
(Gruebler No 0510) In nonnal saline, These bits 
provided material lor the cxamlnatioa of fresh Us- 
sue. Tbe remainder of the tumor was set aside for 
phyiWowical assay 

^Tbe uts of tissue for fresh examioatiati teased 
with difficulty Cells did not float free as in the 
Uomack et aL and Carr et aL tumors previously 


studied by R. R. Benslcy Even so, groupe of cyfii 
drfcai and polyhedral ctJls having dm nacW, 
prominent nud^i their r^optum occupied by s 
naxe of tiny granules, couif be eaiDy <£llereiitkttd. 
To one famlhar with the appearance of IMng hJrt 
cells of tbe pancreas this evuence was almost coa- 
closive that the oarenchvma of the tun»r cocwlsted 
of cells doscly allied to this type. Promineut 
of Holmgren and nlnctlle drifts could aho be 
dlstlnguiabed In some of the edit Jo the nutolil 
immersed In neutral red^ the graMtes of but occa 
atonal cella colored the cnaractecktic brick red that 
Idatifies beta Islet <~yT1i That this was cot dee to 
mechanical beton b fllnstrated by the o cuui eocc 
of these ccQs among groapa of cells wboae granules 
remained uncolorcd. Ascompared with the iNomack 
et aL and Carr et aL tomon, the cclli wboae panda 
colored by neutral red appeared to be dgnmaatiy 
less numemis. 

The reddish friable re m oved from ooe wall 
of the tumor bad a ctd content identical with that 
observed In a pmetfing maas removed from the pan- 
creas of the mme patient ItcossstedpredominaxiUy 
of lymphocytes with numerous maauphaga and 
fibroblasts, Ksa numerous polymorpbonncieaa and 
coaioophBes. Tbe poasfble slgnlflcaDce of this £sd- 
lf>g wfll be dlscnssed ktter 
™^Tbe fixed tl«ae was strlkmed b paraffin at ^|^ 
Tbe sHce through the center of the tumur (fecoM 
nblimate fintiou) weS Dlsstjated tbe coo* 
tfltioe that maintained In all but bofited portlea 
of the tumor Sectloea from this and otW blocks 
wen colored by klaBoiy a tripk stain, the Udden- 
hatft awwiTBlne Hwwflfiq rtoB of the same Besalev ■ 
and Bowie a ncuUd stains, himatoiyDn and eosb 
and Dclafelds bematooylin foDoweu by Gianaas 
eosio axure. The neutral dyea of Benifcy and 
Bowie, which fadliutc the identification of ceD 
types in islet tlwos, and the tsocarminc modl ^ 
tlou of JJaliofy • ccc cert ire tbaoe stain proved to 
be th« most nsefuL ... , 

-When a Mallory slide of the ctntial block au 
fwamliwd It immematelr became aipainit that t« 
malor poi^ of the tbsne doady reaem^ the 
beriflidng tumor stage (ditdfiratkri by Beitiey 
Iloroack et aL) of Islet ceD adenomat^ and to 
mnarkahfy similar to RoWnson s dcacripUoo of tbs 
condition that prevailed in a tumor of the ttme type 
reported by Howland et aL ^ I" » 
stroma of collagenk coonectfva liasoe. Cxpi moo 
which lasoed from the arteria of this 
(anying with them occasional coDag^c fib^ 
Imperfectly divided tbs parenchyma into lobuks ^ 
diius cords of eplthelicid ceDs, t« 
layers in thlckneas. Flpues 6 and r 
co^lVm. There was In addidoa a de^ ct^ 
core of connective tissue and teveial 

TTkk contaiirf, bedda arteria ^ velns^^« 

Bietflum to imaD sfse and Islets of.tm^ tbs» J» 
the more sapcrfldsJ portlcms o/tbe 
faqueout and acetic chrome sublimate “ocisj 
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central block but u eUewbere no hxtbnUaUon 
had ocCTirrtd Surrounding the tumor wa» a broken 
capaule 

' Ducts were not of frcfpjent occurrenct through 
out the tumor In the central block tnedlam to 
sm&n sued ones were found In the accumulations of 
connective tissue and at the surface of the tumor 
approximating the pancreas. From the cotmectite 
tissue accumulations the ducts, as well as tongues of 
Ulet tissue might be seen to project into the ««r 
rounding parciich)tna Figure & is a pholomlcro* 

£ -mph shoiriog the dose approximation of duct and 
let tissue in the vicinity of the central core 
Flgnrc 0 is a higher magnification of the same area 
In the region ad>aeent to the pancreni (antral 
bkxA formol chrome aubllmatc) the connective 
tUiuc partition separating pancreas and tumor was 
broken b} the egress of the ducts. The ducts lo this 
area were ^Set^tlaUsg into both islet and acinar 
ceDa. Ail the stages in the dittereoUatbn of adnar 
tissue were there to be observed In the more super 
fidal blocks of the tamor (he capsule betweea 
creas and tumor vrai broken and norma! pancreas 
graded Into an area of regenerating (?) pancreas 
this In turn Into tumor In these blocks ducts were 
much more numerous throughout the pnrcochvma 
sod stagea m their difTerentlaiion into ulet cells 
were apparent. 

“The pareachyTiutous celU of the tumor cosdd be 
retdilj recognlzM as closely skin to the IsUt variet> 
Their shape \'artatwns were similar the^ were 
however most frequently larger In il« as compared 
to Bormil control isJeU of the same section- The 
n'toplaamic granules of occasional cells gave stain 
ing reaclioru identical with those of the beta mricly 
of islet cells, hfore often in these cells the granules 
were packed un{fonii!5 wfeh the exception of the 
area occupied by the canals of Holmgren- but In 
some they sppeared to be concentrated at the capil 
lary pole The cytoplasmic granules of the pre 
dominant majority 01 the tumor cells (henceforth 
called tumor cells to dWerentiate them from the 
beta cells of the tumor) stained diflerentlv but di 
grenion is necessary to explain the effect of coloring 
with neutral djTs. Witn Bowies stain (formol 
chrome subbmate fixation) scarcely «y0erenllated 
in abaolote alcohol the beta cell granules stained 
deep blue the tumor cell granules lilac Slightlv 
better dlficrentiated, the beta ceQ mnules were a 
leasCT blue, the tumor cell granules pink. This ttan 
aitlon in colors due to different degrees of dlflcren 
tlatiOB was not 10 noticeable irith Beasley s nentnU 
genUsQ and here the beta cell mr^ules stained deep 
purple the tumor cell granaha a li|diter TOrple. 
Tumor cell granulea were lew doscly packed in the 
cytoplasm the canals of Holmgren coufd not aJwavi 
distlnguiahed, and the smaB vacuoles ocouionaUy 
seen in the <ytoplaam of beta cells were lading 
Only one cdl was observed in the tumor whose 
granules gave the staining reactions of tliose char 
acteriftic of the normal alpha ceils of the Islets ol 
Langerhams. 


Cvloplaimlc fnclusiotu of varying shape but 
identkal staining reactions were observed in tumor 
IsJei alls, rresuraablv these were Identical with (be 
cbrotnopblle raaterul described b> Benslev as 
occurring in the islet cells of all the lumori that he 
studied. Thej might be pbilered on the ontcr sur 
face of the nuefeua (tlckit thickening of Bensley) or 
occur as discrete bodies in the cvtoplasroic mass. 
The latter were round or spirold m appearance 
Obscrvrd in a raitoticall) active cell the> colored 
the same as the chromosome mass and could onf) be 
distlnguiibcd from It b\ a knowledge of their oppear 
ante in resting alls. Dr G II Scott inform* me 
that In mlcTO-loanerated sections these inclusions 
gave evridence of tbe presena of iron. Thc> did not 
occur In the cvtoplaira of tbe alis which contained 
degenerating nuclei Several tvTdcal ones are ilius 
(rated In the accompao^dng photomicrograph Fig 
ure 10, 

About the margins of the tumor nuclear p>k 
oosU was to be observed. Other evddena of nuclear 
degeneration also occurred in the bod) of the tumor 
Single aBs or patches might be thus aticeted. Sig 
nKjcant of this change was the appearance of clumps 
of chromatin within the nucleus Ail stages between 
this and complete pvknojis •were found The n't o> 
pbsm of alls whose nuclei were thus affected be 
came basophilic and discrete cvtoplaimic granules 
could DO loQgrr be distlnguishetL ( ells mtb b)*per 
chromatic nuclei and those with mitotic figures were 
mfrequeoU) met with In the c>'tciplasm of the 
latter the ipedfic granules of tumor cells thougb 
they were reduced in number could bedistinguUhw 
MUolic figures were not observed in beta all* of the 
tumor 

“Tbe tumor pa rcncb>Tna gave a negative Masvon 
reaction for argenUfline cells After 94 hours stain 
log of the granules of hlitocj-tes could be observed 
but the islet ails were free from siivrr deposit A 
control slide of Bouin s fixed intestine showM ex«! 
tent ergenuffine alls 

luskliK oitay cf fwmd tumor (Dr Km»vmanH) A 
portion of the tumor weighing 058a gram w^s 
treated according to the method which was found 
b> Best and Jcpthcott to give the maximum jiclds 
of iosubn 

The extract was made up to ac cubic cenliraelers 
In a volunaetric flask and 10 cubic antjmeter* were 
injected into the marginal ear vein of a rabbit 
Blood samples taken at varions Intervals gave the 
following results 

SHTTupim 

perc*Bt 

Initial blood sugar H4 

K hour 93 

I hour 5^ 

* hours j3 

Ca lc ulated by the method of Freudenbarg the In 
jected extract contained approiimatdy 09 rabbit 
noita of mtulln 

A second rabbit was given r j cubic centimeters of 
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the extract intrapexitoDoIlv Tbe blood sd^ilt 
T tlaa vere u (oDoira 


UAcru. 


I ni till blood tnfu 117 

1 hour 86 

1 boun 81 

3 boon 46 


boun. (-onruUktm ipT^iied thtl *CTt ra 
lieved by jlncoie. The lii^ inilyied ihcrtfore 
cofltitned ipproximitelv 4 o rabbit aniti of IudQo 
per pim of time This u 10 timei the imoaot of 
inmlln fouod in the caranomx o( the bleU In tbe 
dse of wilder \Iliii, Power lod Robertson. 


Thu kit case not onJ> diffen from ooy of 
those previouilj reported m that two tumor* 
were present for the removal of which two 
opcratwQi were performed but there were 
»e%*eniJ other unique feature* For example 
thu is the first case In which a tumor was re 
tno\'ed which was embedded m tbe fubstance 
of the organ and detected onlj bj palpation 
instead of b> msmq it happened that the 
second tumor in thu case could be found only 
by palpation Again it seems soiprtaing that 
in spite of the e^1dence of maited actinty of 
this tumor no mmlin could be demonstrated 
in the urine Is perhaps tbe more aston 
ishmg smee the a5sa> of the tumor tissue re- 
\*eal^ as much as 4 rabbit units of Insolm 
per gram of tumor tissue, ten tunes as much 
as the amount found in tbe caronoma of the 
Islets reported by Wilder Allan Power and 
Robertson FIiiaDy also it st e nu possible 
that tome of the changes m the central 
nervous m this case are of a permanent 

nature which mav ha\T resulted from aOow 
ing the severe hypogiyexemk to continue for 
too long a time, or perhaps they may be the 
rcsnlt of hsmiorThigcs ssdilch are known to 
occur sometime* In of severe hypoglj'cannMu 
Inclndlng one case mention*^ by Cushing 
as having been operated on at the Peter Beat 
Brigham Ho^tal but concerning which no 
details have been presented thu Last case of 
ours Is the fifth one from which a tumor has 
been successfully removed Of these 5 case* 
t have been at the Barne* Hoqiltal It Is an 
mtercsting fact that In the 4 cases about 
which the detafli have been pobliihed there 
has been do mortality Tbe absence of mor 
tality and the uniformly dramatic nature of 


the recoveries constitute an effective plea for 
more prompt surgical eiploratioQ in rwti>t of 
hypoglycamiia of uneipkmed origin 
Unfortunately thediagnosuof tbepreseitce 
of an islet tumor is by no means easy The 
recognition of a state of chronic hypogiyet em k 
evem with tbe charactcmtlc symptoms of the 
condition u not sufficient e\ddttce in itself 
upon which to make a dkguosu of an islet 
tumor Thus for example, other condittoos 
Tiave been found to be assoditcd with the 
hypogl>'acmic state Phillips, In 1931 reported 
a case presenting ijTnptoms of severe hypo- 
glycaama cNTn with loss of consciouinesi. 
One determination of the blood sugar wu as 
low as 25 At autopsy In addition to a sub- 
acute domerukr nephritis the islands of 
Langethans were found to be msukedly hyper 
tn^med (242 to 3*8 microns as compared 
with the normal figures given by MacCallom 
of 146 to 157 mloons) It u w^ known that 
disturbances of the adrenal glands may be 
aaaodated with hypoglyoemk- Tbcrt are 
DOW on record many obsemtioni showing 
that the blood sugar k lowered In Addboa s 
and Andenon has reported a case In 
which there were pronounerf symptoms ef 
bypoglyaemk niso^ted with a card nom a of 
otse axircnal gland. Again also the condition 
of bypoglyaemk is sometimes associated with 
certain tumor* of the pituitary eroedafly 
those which arise in the chrotoopbooe cclb 
which manifest idlpose-geutal symptoms ol 
InrpopltuJtarism. The literature on the asao- 
cktlon of pituitary lesloni with hypo^’cemk 
b extensively reviewed In Slgwald s mono- 
graph Various ducases of the liver such u 

C ’ ary carcinoma f5 19) Deoftrsphenainirw 
tJtis (61 andpbospborus poisoning as well 
as such a condition as sclerodenni (4) *ro 
known to be associated with bypodycamua- 
Aj^n other case*, espcciall> In children hs« 
been noted in which a dlnlcal picture d wy 
resemblmg that of an blot tumor has txM 
present but ha* disappeared sponUneoudr 
Several such cases have been observed at^ 
St- Louk Children s Ho^ltal For eiampK 

JL R-, seed 1 yvtn, hud been 
inotbCT ilrallna Jam and feUy 
Tb* boy wM disciplined and the dedrtd 
were moved to a more secure plica whkh «a ““ 
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cettlble lo the pOfciicR fingm. On the moraJng of 
tive second d*) alter tic event bl» mother found it 
difficult to arouse him- lie was brought to the 
Childrens Iloipltal (September 3 1031) where be 
was found to be in coma, with lomJti/iR and id 
doibL llis blood sugar at the time tmonlj jomilU 
grams per cent. He was rt\‘i\‘ed iramedlatclj b> an 
mtra\tcous injection of glucose A sugar tolerance 
detenuination on September 5 showed 


Fasting 077 

hour us 

X hour 104 

3 hours 100 

3 hoars 090 


\lihough observed repealedlv since hii dlschaiM 
he has b«n cntirelj normaL \ii opcratloa on bU 
pancreas at the time would havu been ill advised. 
But jTjt one wonders what the future ma> show in 
regard to this child 

It IS therefore apparent that the diagnost* 
of a state of spontaneous h\’pogi) exmla docs 
not in itself establish the diagnosis of an islet 
tumor MoreoN’cr it will not always be casj 
for the surgeon to recognize the tumor even 
trhen present If /orcTcmple it should hap- 
pen to be embedded in the substance of the 
pancreas its recogntuon might be impossible 
b> any justifiable means Again our last case 
compbeates the situation still more because 
of the demonstration of more than one tumor 
a feature which adds an aspect of a possible 
^erapeubc incompleteness if on}> one tumor 
has been found and removed Finallj also 
it would seem now as if sometimes adenomata 
are present which are inactive Horv-etTr if 
an adenoma Is found m a patient who has 
hypoglycacmia the chances arc v er> great that 
the removal of the adenoma will be followed 
by a marked Improvement in the patient s 
condition 

Several faHurcs to find a tumor at operation 
in cHnically t>'pical cases have now been 
recorded In some of these cases attempts 
to correct the hypothetical condition of hyper 
insuhmsra have been made by the removal of 
a large part of the pancreas Such attempts 
have b^ made by the Finneys by Holman 
and b> Allan Bo^ and ^udd The results 
in these cases have been disappointing Per 
hap* an active tumor was overlooked and 
allowed to remain Moreover it is hardly 
to be expected that the removal of anything 
leas than nearly all of the pancreas vrould 
accomplish a desired result in correcting the 


I>>T>06b cartmn unless b) the removal of a part 
of the organ an active tumor was inadvcr 
tcntl) extirpated Rcccntl> however, Scale 
Hama has mformed us in a letter of a case 
of “narcolcps> that was operated upon b> 
Dr Adrian Ta>]or for me and the patient 
WHS cured clmiaill> b> the resection of about 
half the bodv and nil the tail of the pancreas 
cxcqit the portion attached lo the splenic 
vessels *’ 

Note.-— Slxice (be prcpanlkm of Ihli cuflo^crlpt infor 
matloa hw> nached ta that 3 adfUiional am of Lilet tumor 
have beta luccmlully gpetiltd opon oim: liy SchmkJt at 
lh« Oohvralt) ot Wliwiula HixpluJ and ow by Ro« and 
Tooud) at the 0 «%‘cLiQd City HoipitaL Tb« 1 am 
bring the oianber cf the total of caiei erf rraveritl 

erf an wdenocaa to 7 with 00 reported mortaiity 
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STUDIES ON TUMOR METASTASIS 
I DuTRiBvrna'< or MrrASTASCs tx CAJXfNOji-A or -rac Ce*\'TX Uttou 
SniELOS TiAMtES JLD So»rox 

Ml .L- 1 -1 — 1 ■.,1-1-^ -I .L- V— I — I ""Ttiit '*■- ” ^ 


T he di8tnbu(>OQ of meUitAflcs has bceti 
studied in a %tnes of i 059 autofisies on 
caws of malignant diaeaK tairti from 
the h]« of the Huntington Memorial HoepiU! 
from 1914 to date from the Dcpartinent of 
Pathofojy of the Hamird iledical School 
from tgto to date from the House of the Good 
Samant&n from igro to date from the New 
England Deaconess and Palmer Metacnal 
Ho^tala from 1918 to date and from the 
PondviDe Ho^tal from 1938 to date 


Only those autopay protocxrff were utflued 
which aflordcd a satkfactoiy gros* dcacn^ 
ttoo and at Jeasl a fair clinical history No 
case was included without review of the nd 
crxMcoplc slides For the fUtliUcal compfia 
tJoQofmuchofthcdaU which wa* fadlitated 
by the use of the punch card ayftem lam in- 
debted to Dr Herbert L Lombard director 
of Division of Adult Hygiene of the Maaa 
chusctU Stale Departroent of Public Health, 
and hU assisUnU 


TVBLE I -rVTEA OF TRE.\TitENT OP IJJ CASES OF CARCTKOMA OP CERVIX ITCRf AS 
DrrRRilD.EE> AT ADTDPSA 
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FIr 1 Craph •bowlnj; pffrrnUfit of dJtlributioo of mcUJtaKi, 


In this senes of : ^59 ctLcs arc included not 
only so colled acth*c eases of cancer but a large 
number of terminal care eases as ^cll Man\ 
of the patients were treated others w,crc un 
treated so an opportunit\ v,qs ofTorded to 
stud\ the beha^^o^ of untreated cancer os ^vcll 
os the treated forms of the <hscasc 
Among this group were 132 cases of carci 
noma of the cemx uten 
In Table I is shown the distnbution of these 
cases b> histological class and the ty'pc of 
treatment g^^'en them The cases which had 
no palliatiiT treatment represent those com 
ing to the hospital ^ith far advTinced disease 
or those who for religious or other reasons 
refused treatment of any sort Under the 
heading of palhative treatment arc grouped 
those eases m which the patients received 
small doses of deep \ ray colostomy for m 
tesUnal obstruction due to the presence of the 
tumor or other treatment instituted only 
with the idea of symptomatic relief and not 
expected to lead to cure or to appreciable 
amelioration of the disease It is rather stnk 
ing evidence of the delay m seeking treatment 
that 23 of these patients were found 17 per 
cent of the total 

Of course many additional patients given In 
tensive treatment had well advanced growths 
when treated Thus Leland foimd among 711 
traced cases of cancer of the cervix treated 
with radium at the Huntington Hospital that 
only about 10 per cent fell in Class A and 


Class B the 2 reasonably fa\x)niblc for treat 
ment The table reflects the predominant use 
of radiation for cancer of the ccr%ix in this 
Manity 

Under the heading 'combined treatment 
arc included those cases In which the patients 
rcccucd radon and \ ray treatment or radon 
application operation and \ ra\ treatment 
'nicrcarcjsmlhisgroup Twxj eases recciwl 
\ ray therapy only 

Of considerable mtcrcsl is the \*anatlon m 
the totxd duration of the x-anous forms of 
cervical cancers Thus the a\xragc duration 
of the low grade epidermoid carcinomas (2 3 
years) is twice that of the high grade and half 
ogain that of the eases of medium malignancy 
It must be emphasized of course that these 
eases arc all autopsies and, therefore repre 
sent failures in treatment 

Evidence of the close correlation between 
the histological grade of the tumor and the 
distribution of metastases is further strength 
ened by the present study (Table H) One 
hundred and two of these 132 were pre 


TABLE ra — DEOREE OF IIALIONANCY AND 
NUIIBER OF BITES OF METASTASES 


Gmfe 

Epidermoid 1 
EpUenookl n 
Epidermoid ITT 
Grade not itated 
Adeno-eorntbome 
Adcooc&rdDame 


Cum 



5 


of dUi 
•r IVUMuii 

19 

lU 

68 

10 

ti 




N’Kxislj' rtported (a) with particular aiteatioo 
to the relation of grading; to power of metaa- 
tuu 

Tbeae con&ixteat retolts arc due In part to 
the fact that the ectimatioa of the grade of 
malignancy m an autopf> U not reatncted to a 
single imall Hopiy but an adequate amount of 
tiaauc ii a>'a{lable for exnmlnitioa. In thU 
way a far more accurate determinatKm of the 
grade u pouiWe ^\'hcre there is marked 
x'ariaUon in the histological appearance of a 
given tumor the lets differentiated two-fifths 
of the portion studied has been used to deter 
mine the grade. 

Too much stress can not be laid on the pouit 
that histological grading Is of but little A-aloe 
in estimating indi^diial prognosia Here such 
factors as the extent of the local lesion the 
presence of metaitases, the age of the patient 
the of treatment otHlied must be gliTti 
due waght. However histological grading U 
of great value In determining the radtosensi 

tint) of the tnnwr and In detenmning whether 

or not the tumor It likely to Tm- tu tt udi e 

In this connection it ml^t be well to cm 
phsslze that there is much confusion between 


radiosensiivity and what we might term 
ndio-curtbUity In general the more rapidlv 
growing more anaplastic, more mahgnanl 
tumors are sensibiT to radiaUcm and not in 
frequent!) the local growth b deatrored bv 
the treatment. However by virtue of their 
tendena to wide and eatlv metastasis and 
deep local Infiltration In the long run these 
highly malignant tumors \tt> frequenth* 
pnrvc as unsatbfactorv when treated bv ra 
diom as b\ anj other means. The difBculti 
however l5cs not In the faHurc of radiation to 
affect these radiosensitive tumors but rather 
In the faflure of the field of effective radiation 
to Include oil of the malignant cells. 

In the pr es ent poper we are chiefli con- 
cerned with the distribution of metastases, 
Thia dbtrfbution is tnmnumed in Table ET 
and the close relatkmship between power of 
metastasts and histologicaJ grade of the tumor 
Is brought out with eitraordinaiy danty 
The percentage of x'amtloa in mNulitment of 
regional distant IjTnph nodes and other 
organs b\ the different mdes of tumors fa 
shown m the figure, whl^ presents grsp^ 
call) a portion of the material In Table H 
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There 15 also close parallelism between the 
degree of mahgnanc} and the total number of 
sitcs‘ of metastasis of the tunwrs of a 
grade This is brought out in Table III 
Thus the highl\ malignant epidermoid car 
anomata axerage oxer three dilTercnt sites of 
metastasis apiece whereas those of low molig 
nancj axerage less than one apiece 

In grade III epidermoid caranoma such 
unusual sites os the heart, spleen kidney and 
lh)ToId hax'e shown metastatic inx’olx'cment 
Metastasis to bone is unusual m ccrxncnl 
cancers but m this senes it occurred fix'c 
limes txnce m grade III tumors and three 
times in grade II The raetastases were all of 
the osteoclastic t>'pe 

\ erm croap at aotk*, u tlw tunl, n rouUrml m k dsiW altc 
rrm thoafli tpvcnl aeda mr Ik IotoIv^ 


Table W gixcs the dclancd sites of metos- 
toscs of the xTinous tjTXiS of cancers together 
with an attempt to difTcrcntiatc those metas- 
tascs present before and those after treatment 
II> careful stud) of the clinical rcconl com 
bined with stud) of the patholopcal processes 
thcmsclxTS I haxc attempted roughl) to cstl 
mate the tune at which XTinous metastascs 
appear Eight) per cent of those occumng 
after treatment appeared xrithin i )’ear Of 
course, the length of life after treatment in 
most eases was short 

RFFFRFACI> 

t LctAXi> G At Je. REdlun fn trratmmt of aincer nf 
tfmaJepeMfc PhyjInJ Thef*p tgjo, xhiri, sSi 
t \\AtE£X, S The of nrcioonu of the ctrvix 

alrri decked at Entop<y Arch. Pilh ipji zil 7SJ 
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THE FATE OF THE SIDETRACKED U)OP OF JLEUSl FOLU)\VING 
LATERAL \NASTOMOSIS FOR COMPLETE BENIGN OBSTRUCTION 
A Cliwicai Expewuektai, Stddv^ 

C £. IlOUf ILD M-M-Sc-, A mj nom i, PpnatLTmu 


F ollowing a Ilmple latenl Ueo- 
Dcoatomy or Deocolostomy for com- 
pletfi benign obitructkin of the terminal 
Jeuro tic loop of fleuin between the anaslo- 
mosu and the obstructwn may give rise to 
senou* trouble as esidcnced by the foBowlog 
case reports reviewed at the luggeatkin of Dr 
L Este*, Jr made to me whBe tervlng 
as readent surgeon at St Luke 8 Ho^ital 
Bethlehem Penmyivania 

C/UE I F B nule teed i> yean, wu cdmltlcd 
to St Luke I Uofc^tit, juM 1 1 Three d*jn 

before tdmtntnp the patient m vith aente 

appeadldtij, and at opentioo — i bewf after admb- 
bon — a taa«reooua, perforated appeadijr waa fooad 
aitba a Large absem vaJkd oil by iotertlaal cofb. 
^ppendectoffly «as done and the abdominal cavity 
divoed Cooraleaccoee ma prelooged beouse of 
wound Infectlop, bnt waa otbrnriie nneveotfuL At 
a follow op rraoileatlofl oe October 17 1919 the 
padeat waa (n eicdlent heihh, He rmal^ Im 
irocB abdoffllsaJ aymptooa ondl April 5, 1930 wh«e 
iateiticial obatmetioo occurrsl FoUoiracg Ua read 
mlailon to the boeplul on April 7 repeated coe* 
maU failed to lire relief and an operation waa per 
formed j bonrt lata- The tennlnal 3 feet of Oram 
waa adberent to Itaelf. to the cwcucn, and to the an- 
terior abdominal wall Adbeakm vere (hrlded to 
releue a 3 loch loop of atrangutated but viable 
Ueom. Inaamnch aa adbeakca threatened future 
atrangnlation, a lateral anaatomoala waa eatabOabed 
betw e e n the tiannme colon and the Oram at a 
point 3 feet prodmal to the cxcuia. 

TTiTOTighcnit tbc coovaleaccat period the paUcot 
had a good appetite and hla (eoeral condition waa 
CKcellent A mild, palnlesa dknhcea with cootlder 
able borborygmoa and modoate dlstentioa of the 
lower abdomen developed i we^ before bit dk- 
charge on April 11 continued In a mild fonn until 
>I*y4 when the dtarrheea became aevere, and romH 
log occurred 1 dayi later Tbeae lymptoma became 
p r o y c aa lvely worse and at admUon to the boa- 
pltaTon hlay 0 the patient waa fonnd to be under 
DOTuiihed, dehydrated droway and very toxic. Iho 
abdomen waa moderately diat ended and generally 
tender but there waa ndtber rigidity nor p>alpabie 
At opealion the foQowiog morning the ter 
mfrtal 3 feet of Qcum aUetrack^ on A^Q 7 waa 
found elongated to 7 feet, greatly dUitrd aentdy 
Infiaiaed and ulcerated, with the dbtal i foot com- 
pletely ofaatructed In a maai of adbexloaa. The 




fneaD-OeuiQ cootelned many lyi^h nodea varying 
in alae from a pee to a walnut The cokro waa coi- 
lapaed pitixJmaJ and diatal to the anutoiaocla. The 
tidetracLed loop waa rcaected, from the anaitotnodi 
to the oecum. ITorlag the manipulatkata ot n 
icctkm, aeveiel oktrawni of the loop perforated. 
The abdomJoalctvity waa drained. 4 aerioia wotmd 
InfcctkiD and a continuance of the pre-operatln 
debOIty pToloogtd the convalcecrnce. A mild dltr 
rhoe peniated througbout the patient ■ atiy in the 
hoafJtal and cootifluri for aevmel mootha afts hla 
diardiargc. Rccuperetlonvai alow for ■everal mootha 
foOowing hla return borne, but at the laat foilow-rm 
cramlnatloo in May tgjt, bt had gained 15 poooiu 
to weight and hb icneral health wea exctlleot 
Caeca S D a boy of x6 years, waa admitted to 
the h<^tet Novtjnber iS loaS with lymptcana 
and dgna of acute Intcallpal obatruetion ca t dayi 
duration. At opmtion aetwel loopa of termlml 
Qeom ware fooDo matted together tad adbercBt to 
the UlenU wall of the pehie> around a gengrenow 
Mecieia dlvtriiculun. The Deom wea complrtar 
obetructed at a point near the ccaim. The iarolved 
Inm of Detim were reeected. foOowlng wUch a kt 
ereJ anaatocsocb waj perfore^ between the laceno 
tu coloe and the Oram S Incha proahnil to the 
reuctloQ. The 8 inch Qmb of Dcm dhtal to tM 
anaatomoak waa placed over a Urge drfect In the 
poat^OT parietal peritooeum. The aWomen waa 
doaed wiiidrainigt. Ten dayi after opeiitloD the 
MticDt becanm lUf hliy diaieaded, and began bar 
Cur mfld attadij of rkfldo perktalak which recumd 
during the mnalodeT of hk atay in the bo^taL Hi* 
ren^ coodUkm waa good. After going borne on 
Lecraiber 7, 19*8 vidblc perktakk reaimrf ^th 
tnereeaiof Ireqoency and waa aaaockted with 
marked torbccyfflina and pain. lie had from two to 
ab looae bowtJ jnovemenU dally Hk lyrnf^nu 
becoming pfograafTely wocae he waa ntumittea 00 

e iarjMTr t6 loro, «« operated upon 1 dajrt 
ter ^ 8 Jneiea of blind Deurn dktal to ^ 
anaatocQoak poformed the prevloui Novmber tad 
become grtmUy doogaled and ,<ikteD^ ^ It 

6Ded the lower ball of tbe abdominal avllT It wu 

coikd upon Itaelf, with deaae adboaiota to the crenm 

todpelvicwalL Tbe blind endof ihcflnra wupir 

tUli y freed from adbeakmi when the patlcnl a g^ 
eral coadltlou beoune loo aarieua to per^t retw 
tloo and the opentioo waa hullly 
performing a lateral Oeo-Oeoatomy betweeo * 

Dwr the«»d of the Wind limb and an ar n Inua^ 
diately dktal to the former Qoocoloatomy 
waa prompt and the patient wu dkeharged 
February 9 








Flff. I RoentgeeogTafJilc evW«ace of t diUled late*- 
Uniuloop twtod 7 we^ folkutief Utenl tiurtomoci* be 
tween flenm aod ooloa- 

Fk i Pbotof^ph tbowing dfUuvkM *aS elnonUon 
of tidetncked loop foUowuig Ibe operaUcm of uteral 

At w {oUow-\ip exwmioitjon on Srotembet ai 
igjg the pitfeni wMi much uoderwefght due to • 
levere dlarrhcai of 4 monthj duration There had 
been occaaiotuU ttUcki of distention borborygmui 
and painful periitaltti. He ^Ta* placed on a itrict 
diet and on January a 1930 waj peaU\ Improved 
although ab^mmal distention ana a mild diarrhoea 
had peraisted. Hia appetite had been good thioogh 
out. 

The patient wai readmitted on January 7 1930 
during an aggravation of the abdominal ivmploms 
and bo waa operated on * day* later The lower two- 
thirds of the abdominal ca^ty was filled with the 
further elongated and dilated blind loop of terminal 
flenm Proximal to the Qeocolostomy the Qeum 
seemed nonnaL The blind loop of flenm was freed 
of adheaions and resected at a point close to the 
iieocoVoitomy and the sigmoid was sutured over the 
denuded arcta. The patient was discharged on 
Janaary j 8 greatly improved although he had a 
mild dianbcea. The diarrho* persisted for several 
weeks after hU return borne. At the final foIIow'Qp 
essmination on May 8 1931 the patient was in 
excellent bealth. 


aeocoloatomy for the rtllrf of mnplete obstruction of 
tertnlnal Ueum. 

Fig. 3 Diagram tardaiBing pbotojrripb in Figure 3 
A, AcastooKnii C colon / Cma O obsmictkn 
SL, skletrarled loop 

A search of the literature on mteslinal ob 
atnicUon disclosed only on occasional clinical 
reference to complications occurring m the 
ridetratied loop of Dram follomn^ a lateral 
anastomosis for complete obstruction which 
necessitated secondarj operation and rcsec 
tion, and failed to re\'eal reports of eipcn 
mental work on this problem In order to de 
tennine the fate of the sidetracked loop after 
lateral fleo-ileostomj or ileocolostomj for on 
induced, complete and permanent obstruc 
lion of the terminal ileum 7 dogs were oper 
ated upon After operation all of the dogs 
were fed a liquid diet for 4 days a soft diet for 
3 to 4 weeks and there^ter a general diet 
Fluoroscopic studies of the intestinal tract 
were mane on 5 dogs several weeks aJter 
operation to ascertain without sacrificing the 
animals if dilatation of the sidetracked loops 
had occurred 
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THE FATE OF THE Sn)ETRACKED LOOP OF HJIHM FOLLOWING 
LATERAL ANASTOMOSIS FOR COMPLETE, BENIGN OBSTRUCTION 
A Clotcai. Expewuextal Studv* 

C. E. nOLll, tl D M^-So, Aimrroww PunarLTAJOA 


simple lateral lleo- moo-llcam cootiliicd miny lyinpli node* Ttryint 

rfYilrutnmv fnr rr»m 1“ * F** t® * wilnot Tbc colon wu cof 


\OLLO^TNG a simple lateral lleo- 
^ Heoftomy or fleocoloitomy for com 


i plct= b^ob,t™ct«nat ihct.nnln.l ZSSSTi 

ileom the loop of ileum between the anaito- (o the cecum. Durinx tbc ntmipahtkBu ol re 
mosis and the obstruction may pvc nse to icctloQ teven] ulctrau^ of the loop periented 
serious trouble as evidenced by the foDowtng Th«abdomIi»Jc»Tity wtidmlned. A scrtooi wouad 
^ at tha .ugg«Uc„ of Dr TX*r 

\\ L Estes, Jr made to me whue serving rben penisted throuxbout the patients stay li the 
as resdent surgeon at St LuLe t Hospital, hospital and awdnued for ser^ mcoths after bb 
Bethlehem Pcnnsyivanla. dacha rfc. Recuperation was slow for sererilmootlB 

foDovlnx hla return boene bet at the bat folkrw-m 
Case i F B male a^ ii yean, wu admJued esamlnatfou In hlav iqji, be had xaioed >5 poandi 
to St Lohe a UoapUal, Juoe 1 1 igro- Three daya lo weiffat and hia gencnl health wu cnrOcnL 
before admaaioo the patient wu aeUed with acute Case* S. D, a boy ol i 6 yean, wu admitted to 
appendldtia, and at operalioo— i tour after adcnla the boaplu) N e rr em ber i8 io»8 with n^toai 

at» — a fanxreoous, perfotaied appeodu wu foond aod alfua of acute Intestinal obatructloa o< a da ^^ 
sdthln a larfe abaceai wailed ofl by Intestioal coHa durttloB At erperation aereral loopa ol tominsl 
Vpipetidectomv wu dooe and tbe abdotnliial eaeity Ikua were found matted togeiher and ad beent to 
drained. Convakaceoce wu prolong ch tbe later^ will of the pefvla, around a (tAxreso^ 

wound Infection, but wu oihtrwlae onerestfuL At Mecid s dhtaliculam. Tbe Deum wiJ_cBmplwl[ 
a follow np enarirutloo on Octo^ 17 tgig, the obatneted at a point nou thecscuin. Tty la »njyw 
patient wu in acetient bnakh. He remained free looca of Deum arere resected, foDowinf whkB a at 
tfom abdominal symptoms nnlil ^rfl 5 tgto wben era! anastomods wu pofonwd between the ascend 
IntesdnsJ obatruction occarred. Folio wteg ^ read inf colon, and the fleum 6 Inchet prexlinal to inc 


mmlon to the hospital on April 7 repeated eoe- leae rt ion. Tbe 8 loch of Deum di^ to t^ 

msta fafled to give relief and an cpoatkui wu per aoastomoals wu placed over a larfe defect in the 

fonaed 3 boura later The tertnli^l 3 feet of Oeum poatarior parietal peritoneum. Tbe 

wu adherent to itaelh to the rjfnm, and to tbe an cloaed wUn dralmxe. Ten days after opCTtku the 

terioT abdominal wall Adbeiloai were divided to psttent became slffhtly distended and Wfan nar^ 
rrieaae a 3 inch lo(^ of itranfulsied but viable Inf mild alia cks ol viilhle peristaljiswhlAreCTtw 
Hearn. Inasmuch u adbesfooi threats^ fdtorc dnrinf tbe remainder of his stay in ihebospJreLt^ 
itranfulaticin a lateral aniatonioafa wu estabOabed fencral coodJtfon was rood, ^twgoinx borne 
between the tjantrene cnloa aod tbc Oeum at a December 7. 1918 risible peilstalilirccurTO 
point 3 feet prorimal to the ocoun. Increuinf Irequency and waa atmcMteC wm 

Throufbout the convalescent period tbe pallcnt marked bceb ccT i n n as and pain. He f rom 
had a fwd apjpetlte and his feneral coodldoD wu tU loose bowd movcnoits dally Ha syi^< 
excellent A mild, painless dhirrhcea with oxtsfder becomlnf proxretsfreJy wone he wu resOnun 
able bocboryxmua and moderate dlstentioti of the lanuaiy a6 i0»9, and wu 
lower abdomen developed i week before his dls- Uter Tbc 8 Incies of bUnd . 

charfc on Aprfl a coothtued in s mild form until anaslcsnosls performed the pjcern^ Noy«no« 

Msy 4 when tbe diarrbaa became sertre, a^ Tomlt become rrtsUly donpted and Mtenbe^ x, 
lof occurred » daya liter These lymptona became filled the lower bslf of the sbdommal ctrl^ 
profresslrdy wrme and at admission to the boe- colled opoaitselfj^thdaissadhwmsto 
pital 00 Way 9 the patient wu found to be under and peMc wait The bUnd end of w Qettm ^ 
Douriibed, dehydrated, drowsy and very toxic Tbe tlsUy freed from adbestens when t« pau™ 
abdomen wu moderately distended and xeneraQy eial condition became too ser»m to pc^ 
tender bot there wu nidthcr rigidity nor palpahls tfcin and the operatto washaimy 
masa. At operation the folkrwtnx morniiig the ter p^ocming a mb area 

mlnsl 3 feat of Deum sidetracked on April 7 wu near tbe end of ^e Hind D™t> ^ Rectrmy 
foaod donptrd to 7 feet, greatly dflated, aentefy dialely distil to the former Qt-xoto^y^^. ^ 
tnfljTTwl and ulcerated sdth tbe dhtal i foot com was prompC and the paoenl 
pirtely ohatrocted In a mass of sdheslona Tba Febrnsfyo. 


uri liter The terminal 3 feet of Oeum posterior parietal peritoneum. Tbe 

t to itselb to the rjfnm, and to tbe an closed wUt dralmxe. Ten days after opCTtloo the 

ninal wall Adbesloai were divided to patient became slightly distended tnd wgan hsr^ 

Inch lo(^ of itranguliied but vkWe ing mild suacks of viilhle peristaljis whlA reretw 
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Fig 7 Flf 8. H* Q 


FI* 7 A dilttedloopoi IfllaUttefTve^lfd by the\ f»jr 
FI* 8 Pbotocnph ftbovhtg u ehraffitkM 4od dlUt* 
tkra oi bltftft limb cH fl«im ddtAi to Ul«*J fleo-fleottomy 


FI* 9- A napbk CTrahutieD c4 FI*un 8 I \na«tr>- 
raft*b, Af iBflrtidli C eoJoo / coDdllkm in nmm 
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replaced by an ulccratire proceai made up cnt(nl) 
of plasma cells and fibrobUsts and other areas of 
small round cell Infiltration exteodlni: well Into the 
musoilar U> cr Sections from a groasl) normal por 
tlon of the sidetracked loop disclosed hypertrophy 
of the muscular layer and marked twcUme of the 
mucosa with diffuse small round cell Infiltration, 
lymphocytes and plasma cells predominating 
I roximal to the anastomosis, the mucosa exhibit^ 
a mdd degeneration and small round cell Infiltration 
while the muscular coat was extremely thin with 
considerable round cell Infiltration polymorpho- 
nuclear leucocytes in the minonty The macro- 
scopkaBy nom^ colon exhibited a complete loas of 
the staining quality of nuclei of mucosal cells The 
liver show^ widespread cloudy saelUng and paren 
chymatous degeneration most pronounced around 
the central portion of the lobulea. The kidney ex 
hibited considerable vascular Injection and severe 
glomerular and tubular degeneration with areas of 
small round cell Interstitial infiltration. 

499 An ileal obstruction was produced 6 
inches from the eaxum and a lateral Ueo-fleostomy 
was established between points of the ileum i6 
inches proximal 3 Inches alstal to the obstruction. 

The Immediate p^ostoperativc recovery waa un 


important and the dog remained well and acthe for 
5 wetka, when dlarrhcca developed and become In 
creaalngly more severe with slight dlilcntlon and 
borborygmus- He lost weight but remained active 
and bnghL Fluoroscopic examinations 6 and 7 
weeks after operation demonstrated h>-pcractivc 
perlsulsls and a dilated loop of Intestine Roent 
genograra is shown In Figure 4 Symptoms did not 
change dorlng the following 7 week^ except for 
lassitude and continued weight loss. 'ITie dog was 
sacrificed 14 weeks and 5 days after operation. 

At autopsy the anastomosis was firml> healed 
■round a stoma about s Inches In length The side 
tracked loop of ileum bad elongated from 16 Inches 
to s8 Inches and the terminal 8 to 0 Inches had dl 
Uted to about four times the Donnal diameter The 
walls were very thin In many areas, although the 
terminal 4 or s inches seemed to be hypertrophied. 
There was slight dilatation of the Ueum for i inch 
beyond the obstructioa. The colon and the Heurn 
proximal to the anastomosis seemed normal There 
were many large lymph nodes in the meso-lleum 
The Intertlnes were ptwtomphed (Figs s and 6), 
and then placed in formalin solution Sections of 
normal appearing tissue were removed from the 
right lobe of the liver and the right kidney 
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W'teQ the ipedmen w*i opeaed the termlnil 5 
Ifidtea of the oQited loop mere fouiHl definitely by 
pertrophled with tatter^ oksmtkmt. 

The 8 mcbe* proiimel to thii were thin walled 
with many deep nlreration*. There were acattered 
ukert In the remairaVr of the loop and dlttal to the 
obatnictlocL The colon aetd the remainder of the 
□enm acemed oormaL 

In a mkrotcoplcal tectkii taken Irom the by-per 
trophied portion of the dilated loop the muicle 
la>'eT wi* freatlv thickened with a deseneratlon of 
muade fiben many of which mere dUplaced by In 
dammator) tbane. Tlie macosa wai markedly de 
geoerated, DecTotc<h and infiltrated with indamma 
toc^ ctUa. The Heum lo inchei proximal to tbe 
anaaiomoda manlfoted alight degeneration of the 
roucoaa and muaoilar larera. Tbe liver exhibited 
wideaprtad and intense fatty bfihiation with pig 
menlatkiD of the liver celli. most pronounced arrmnd 
the central veini There waa vascular coogatkm 
and some of tbe central \-elna had iblckened walh, 
mhile othen were oeduded with blood cefla ander 
Koinc organixalMru Tbe kidney showed advanced 
tubular and moderate glameruar degeneration 

Dot The operative procedures on this dog 
mere desigiKd to simalate those In dlolcal Cate a 

The ileuio mraa K v er e d tracavrraeiy 6 laches from 
the lleocxeal mocture and ita ends were tamed In. 
\ lateral Beo-Ueoetomy waa perferrmed allowing the 
proximal end of the ileem to extend 8 Inches be^nd 
the anutomoals. 

Tbe immediate postoperative l e cov e iy waa on 
evestfuL Diarrhaa deviKoped In j meeka and be- 
came Increaslngiv more severe. There waa lisUess 
am, alight distention and coariderablc weight lens 
at the end of 6 weeks. The ftnoroscope detnon 
strated a dilated loop 6 weeks after operatioTL A 
roentfcnogTim was made (Fig 7) Tbe condltioo 
of tbe dog remained onchang^ during the next 4 
weeks and be waa Mcrlficed 10 weeka and j daja 
after operation. Tbe appetite was well malatain^ 
throughout 

At autopsy performed very soon after death 
there waa no evidence of perfto^Us, the aaaatoraosls 
mas well healed, and the stoma waa Inches In 
diameter The blind Hmh of Oeum had elongated 
from 8 lo 16 Inches and the tenninsl 8 inches had 
dlkted to three times the normal caliber with tbe 
walls raerally thin (Figs 8 and 9) The fympb 
nodes m the meso-Oeum mere greatly enlarged. The 
section waa removed and placed in formalin sola 
tion Seemlnglr normal tissne waa removed from 
the right lobe of the Uver and from tbe rl^t kidney 

iVben tbe spedmen bad been opened the terminal 
4 Inrhi^ of the dlkted limb were foond hypertro- 
phied with many small olceiatlons The walla fn tbe 
remainder of the loop were thin and ulcerated. There 
were scattered okeratlons in tbe Qeam proximal to 
the i Tf betwe en the anaatomo^ and tbe 

Qi-i-nm, and in tne colon 

kDcroecop^cally a scctloo from a thin portion of 
the dilated limb manifested marked degeneration 


and neciusli of the macosa extending to the 
layer A scctloo from a thick portion of the limb <fis- 
I^yed degeneratloo and dcctosIs of the carface of 
the macosa. Sections from normal appearing ceJen, 
showed small round ccQ infiltration and dUt de 
geoeratkm of the macosa. Tbe Ihrer and thclldney 
exhibited tbe same type of widespread degeneratlTe 
changes seen In tbe other dogs 

Dot 4 ^ Obstxactloo waa produced and an Oeo- 
coiastoray was established as In dog 575 Tbe hn- 
medkte poatoperatiTe course was slmilir to those 
described in tbe protocols of tbe other dogs Detth 
occurred 6>^ ae^ after operation from geaenl 
peritonitis, due to a perforation In the ob^rocted 
loop. Gross sod mkroscoplcal fiodiogs mere moch 
the same as those described In the three protocols 
Tbe terminal 3 Inches of the sidetiscied loop were 
hypertrophied. 

Dot dji Operative procedures were the same u 
In dogs J73 and 487 1‘ostopefatlvT svmptotia sod 
ph>'sia 1 findJofl aere almost Identical to those 
prevloasly described A dlkted loop of Intestine was 
observed fluoroscoplcsny after a bariom meal tt 
tbe end of 5 weeks The doc was ncrificed doling 
the ninth week. iUcroscoplcan) and microscopi- 
cally the findings were slmutr to those in the other 
dogs 

ZVgr/j. OhstnictioD sad Deo-Qeostomv wasdoae 
as in ti* 499. Tbe postoperative coorae was pme 
tloBv the same as tut ck all the other dogs onnJ 
toth occurred 6 seeks alter operatloo from gen- 
eral peritonltk retoWng from a perienlka la tbe 
obstracted loop. Gross and miooscopfe 
wrre similar lo those fooad la tbe other dogs Toe 
terminal iK lnch« of ibe obstructed loop aas hr 
pertrophled. , 

Dot 493 K kteral fleo-fleostocni was perfomed 
as In dog 657 leaving a blind limb 6 Inches long. 
The postoperative co u rs e was aboat the ss me as 
that of tbe other animals Flooroscopfcrrfda«MS 
(Skted Intestinal limb was seen at the end « 7 
weeks It was necessary to ucrfficc the snlmsl U 
weeks after operatloo because of ertreme omeJa 
lioQ sod debility The terminal j Inches of th e 
Urged Wind limb were hypertTCphkd. kfaCTOscoolc 
ana mlcroscopfc findings were similar to those ^ 
aerred In tbe other anlinik, l»t In all Ins Unccs the 
degenerative changes acre mote tdranced. 


SUlOIAXt 

In two dtnical cafM of complete obstnic 
Uon in the tcnnmal Deum resulting from ad 
fiesifma, vgrious type* of lateral onjutoroc^ 
prere done witliout removal of the [letrm be- 
tween the anastomooli and the oh^ctl« 
Following the anastomoses the paU«ti « 
reloped dknhcea borborygmus 
hatenbon marked wwght loss and 
iritbont Impairment of appetite. In e*cn 
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patient complete rcco\er> follovrcd resection 
of the sidetracked loop, which was grcatlj 
elongated, markedly dilated, and ulcerated 
An intestinal obstruction was produced in 
the terminal ileum in 7 dogs, following which 
vanous t>'pcs of lateral anastomoses were done, 
allowing the sidetracked loops to remain 
After operation all of the dogs developed diar 
rhoca, borborjgmus distention weight loss 
and debilit) but maintained a pxxl appetite 
Two dogs ^ed from general peritonitis result 
ing from perforation of the sidetracked loop 
Five dogs were sacrificed In all 7 dogs the 
sidetracked loop was found markedl) cion 
gated, greatly dilated and ulcerated Mi 
croscopic sections showed areas of deep and 
superfiaal ulceration In the dilated loops, 
superfiaal mucosal ulceration of the ileum and 
colon remote from the sidetracked loops, and 
widespread advanced degcneratlv'c changes 
in bver and kidne> 

CLINICAL APPLICATION OF EXPERIUENT 

The terminal ileum was selected for stud> in 
the expenmental work because it is a common 
ate for obstruction from adhesions os evi 
denced b> the two clinical cases 

Photographs of roentgenograms and dilated 
adetracked looi>8 displayed on the abdomens 
of the dogs have been omitted in the abstracts 
of the four protocols because they were prac 
tically identical to those presented 
The more advanced liver and kidne> 
changes in two dogs might have been due, in 
port, to the general pentoniUs 

The superficial necrosis of the mucosa m the 
mtestmes remote from the sidetracked loop, 
mdicated a general cntcrocobtis as the cause 
of the severe diarrhcca m all of the ammals 
It IS assumed that a similar condition existed 
m the two clinical cases reported and was re 
sponsible for the diarrhoea which persisted 
throughout their illnesses and for several 
months after resection of the sidetracked 
loops 


The type of degenerative changes observed 
In the livxr and kidney sections from the dogs 
probably were present in the 2 patients and 
might have been a factor m the toxicit> which 
thc> displaved and the penod of slow re 
cuperation which followed resection 

The postoperative signs and s>'mptoms oc 
cumng in all of the dogs were similar to those 
obscrvTNl in the two patients prior to resection 
of the sidetracked loop 

Fluoroscopic and \ raj examination aid 
diagnosis in detecting elongation and dilata 
tion of the sidetracked loop of ileum in pa 
ticnts who exhibit the sjTnptoms and signs of 
the two chnicaJ cases 

Surgeons gcnerallj recognize that it is not 
advisable to permit a blind limb to extend be 
>ond a side to-sidc anastomosis In an\ 
lateral anastomosis for permanent, complete 
obstruction the sidetracked loop corresponds 
to a blind limb extending bej'ond the onasto 
mosis 

COSCLUSIOVS 

I The sidetracked ileal loop of a lateral 
ilco-ileostom> or ileocolostomj for complete 
benign obstruction of the terminal ilcum is 
bkcly tobecomcgreatlv elongated, dilated, and 
ulcerated An entcrocobtis with mucosal dc 
generation and degenerative lesions of the 
bver and kidne}'S will probably develop 

3 MTiencvcrpossiblc the sidetracked Ilcum 
should be resected at the time the lateral 
anastomosis is done 

3 If resection Is madvisable because of the 
condition of the patient, the lateral onasto- 
inosb should be done as near the obstruction 
as possible, and should be regarded only as a 
first stage operation, to be followed by a re 
section of the sidetracked loop of ileum at a 
more favorable time 

4- As on alternative procedure it 15 sug 
gested that the ileum might be divided as 
close to the obstructive lesion as possible and 
be followed by an end to-side anastomosis 
which eliminates a bbnd end 
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LIGHT AND TAR CANCER 
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Part I ExPERmENTAL Study 

D espite the fact that the rtle of light 
in the gcneaU and development of 
cancer is of interest both experimen 
tan> and clinica]l> ver> bttle dear-cut ci 
perunental work has been done upon >his aub- 
ject Part n of this paper a cntical review of 
the literature on bght as a carcinogenic factor 
emphasiie* the necessity for well contioDed 
cip)enmental data. With the object of col 
lectmg auch data we attempted to determine 
the carcinogenic effect of tar appbed to mice 
kept In an en%aronnient from whilch light was 
totallj eichided 

ilaJmai and neikads In one comer of oar 
animal room, a light proof chamber iS by 15 
by 13 feet was b^t two aida of which were 
made up of the tooth and east walls of the 
animal room, and the other two sides of 0.5 
inch ffber board (Masonite) that extended 
from floor to ceiling There were three win 
dowt m the onginal wall spMce. Instead of 
vraDlng in these windows bght trapa were 
built about them ao as to permit the entrance 
of atr and to eidude light The entrance to 
the room was through a bght proof maxe 
built of fiber board All jomts and aevices In 
the fiber board walli were made lightproof by 
caulking A 14 Inch galvxniied ir^ flue pipe 
painted black on the Inilde and famished with 
light blocking bafHes entered through a light 
ti^t opening and led to an exhaust fan wit^ 
Um dark room. In this manner a constant 
stream of fresh air was kept moving from the 
windows out through the exhaust duct In 
the room were two steam radiators, by means 
of which the tempjerature coold be r^ulaled. 
The room was famished with racks for mice 
cages a wort bench provided with a ruby 
light and storage places for wniTTiHl food ’ tor 

Ai n aMvd O* aifaajl M (tUt*T tf»ck»d 

ty« am fttf »d Wwd nlk, vtad m* 


and vanooi accessories. This room aasnrtd 
total darkness and an environment that aas 
otherwise comparable to that In which mice 
hve out their natural lim in the ordinarj well 
constructed animal room. After the room was 
built a set of highly sensitl\*e photographic 
pbtes were exposed in it for 48 bouri. WTien 
developed th^ plates ahoa^ no evidence 
of being bght struck. 

The tar used in these etperuneiiti was dis- 
tilJed so that only the fnetioo coming off at 
370 to 440 degrees C was collected. This dis- 
tfllation* was so eiecated that this tar fraction 
(370 to 440 degrees C) was noteipoicd to ffght 
dunng the proctsa. The tar was then kept 
Stored in the dark room, in bght proof recep- 
tades. 

Three seta of mice were segregated for the 
experiment (i) 1x5 male mice, approxnaaldy 
3 months old, were set tport for tamng in the 

dark (3) a limflor group of 135 were set apart 

for toi^g In the bght and (3) a s unn o r group 
of so were kept aa control! in the dark room 
TTrb Jaat gro u p wia not tarred and wia used 
merely aa a check on living conditkKia in tlK 
dork The experiment waa not begun until 
the mice had been kept in the dark for 3 

After the elapse of thia prebmlnaiy 
the group of 135 mice kept in the dark 
toned as were the Bmibir group kept in the 
light After preliminary depflatioQ with ^ 
dium sulphide, tar waa applied between ti« 
scapulx once or twice a iraek until the ani- 
mals died. A complete autopsy waa per 
formed on every mouse. All slan lestona a nd 
ail luipickras visceral nodules were removed 
and examined in microscopic sectloni. 

It was not until the experunent bad r^ 
almost 4 months that we (lOly reali^ the 
advisability of uimg genetically bred mice- 
The comments of Little have much force, rren 
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though one ma> not be vnlling to subsenbe 
unqualifiedly to his statement that It is to 
day 05 careless to use unloionn genetic malc- 
nai m experimental pathologe as it is for n 
chemist to attempt to onalj'ze substances 
using unknown rather than known reagents” 
Mter much soul searching v,c decidctl to pre 
sent our data such as it was, rather Uian to 
start the long drarni out procedure of raising 
300 genetically bred mice, and starting the 
expenment anew We were embolden^ in 
this position b> the fact, os emphasized bj 
RofTo, that In tar cancer, the reccpli\nt\ 
or susceptibility ^Tincs not only In animals of 
different species and in animals of near rclo 
tionship but e^xn among animals of the same 
family Moreover susceptibility XTincsIndif 
ferent anatomical sites of the same animal 
and possibly c^xn m cells of the same anaiomi 
cal site Twort and Twort emphasize in par 
ticular the impossibility of establishing a 
standord value of the unit of caranogcniaty 
Reinhard and Candcc found that strains of 
mice with either a high or low inadencc of 
spontaneous cancer responded similarly to 
tarring except that the latent penod in the 
low madence strain was 14 weeks longer than 
in the high Parodi found also that individual 
susceptibility vaned e\Tn in a strain of 
genetically bred nucc These 8c\*enil ob 
servxtions In addition to Roffo s testimony 
strengthened us in our determination to run 
the cxperiraent through with ordinary labora 
tory mice 

CROUP I 125 inCE TARJIED jy TIMES OUJUNO 
A PERIOD OF RESroENCE IN TOTAL DARK 
NESS OF 27 WEEKS 

After living for 3 weeks m the dark the 
mice of this group were tarred with the high 
fraction tar distillate, already mention^ 
The tar was applied to the mtcrscapular re 
gion at the root of the neck over an area about 
1 ^ centimeters in diameter At first these ap- 
plications were made every third day but our 
tar proved to be so highly toxic that we vaned 
the time interval between pomtings to meet 
the problem of high death rate The last am 
mol m the group died 24 weeks after the first 
application of tar and during this penod tar 
was applied 23 times During the last 4 weeks 


of the atpenment no application of tar was 
made In the early part of the expenment 
crust was removed as it formed at the site of 
application of the tar but since this seemed 
to favur toxic absorption of the tar we, bter 
let the crust drop ofT spontaneously 

WTicn an animal died a complete autopsy 
was pcrforractl, the tarred aixa was excised 
and paraffin sections of It prepared From the 
outset we determined to call only those 
grouihs carcinomata in which we could dem 
onstratc that the neoplastic epithelium infil 
trated the subcutaneous muscle layers It 
scarcely seems advisable in this report to go 
Into the lengthy and intneate chapter of the 
essential histological entena of tar cancer 
Those who arc interested will find the subject 
discussed by Woglom and by Scclig and 
Cooper Here it sulTiccs to say that intramus- 
cular infiltration seemed to us to be of all 
othen, the roost salisfactorv and reliable basis 
for the diagnosis of cancer ^\ e avoid the use 
of the terms epithelioma and cancroid and, 
although in several of our mice (m the group 
kept in the daii and likewise in the group 
kept In the light), the cell morphology 
growth tinctorial reaction, and mitotic ac 
Uvity of the lesions, pointed indubitably to 
the diagnosis of cancer we did not record the 
tumor as such unless it infiltrated out of 
bounds into muscle tissue 
In Group I, thickening and kcratosjs of the 
skin was noticeable macroscopicaJIy 2 weeks 
after the first application of tar At about 8 
weeks after the first painting papillomata 
began to appear Some of these growths 
which macroscopicolly appeared to be papil 
lomata proved microscopically to be more on 
the order of kcratotic warts After 4 weeks 
of tamng 27 mice had died, a mortality rate 
of slightly over 20 per cent Part of this high 
mortality rate (which was paralleled by the 
control group tarred in the light) was due to 
toxic effects of the tar and part of it to an 
epidemic of diarrhoea, which mvTided the en 
tire c»Iony of laboratory at this time Later 
our animals suffered from what seemed to be 
on epidemic form of pneumoma However 
the death rate among the anlmAl^ used m this 
experiment was not high enough to invalidate 
our final results 



754 


SURGER'i GWECOLOGY AND OBSTETRICS 


Begmning Tnth tlie wghtb •wec^ 
lomata were abundant and from then on 
tlittc papfflomttft either thowed a tendency 
to develop Induration about the boat, or to 
ulcerate. Some of them dropped ofl to be 
rqilaced by neiF papillomata. 

By the end of the aghth xreeL apptoil 
matdy 50 per cent of the anlrnala bad ^ed 
by the end of the twelfth weeir, 70 per cent 
by the end of the twcnPeth week 90 per cenL 
There were now 8 sumving animaii which 
(occnmbed one by one, the last one djing 24 
weeka after the beginning of tarring An 
analysii of this roort^ty rate diaclosca that 
if we a*mme dogmatically that we might ex 
pect cardnogcneaia to develop about the 
tenth week then at this tune 47 of ouf original 
group of 135 mice remamed alive Of theao 
47 mice that renuuned n truce developed 
cardoomata, conforming to the hlstologicBl 
criteria already describe The tumors were 
all of the ii^uamous cell type, and all of them 
presented bistologicil evidences of very active 
growth ('mitoses markedly anaplaitic cells,— 
both with regard to tlse and ahape of the cells 
and v’ariatkint in tinctorial reaction— «nd 
lery bttle evidence of keratmlxation or pearl 
formatioQ) 

\lsceral mctastases were found to only » 
of the 135 mice In Group I These 2 armmUa 
showed squamous cell caranomata of the 
lungs. In one mouse, a regional lymph node 
of the root of the neck showed a metastatic 
squamous cell carcinoma. (In the case of the 
lymph node. It was quite apparent that we 
wtte dealing with a metastatic focus but we 
are imwlllmg to dogmatue regarding the car 
oncunatous foa in the lung for we know of no 
reliahle method of differentiating primary or 
spontaneous carcinomata of the longs from 
secondary or metastatic fo^ 

The 11 mice that dcvdoped cardoomata 
died no 1:6 U5 136 139 146 147 150 
153 15s and 157 days, rero^vdy after the 
bcgmmng of tarring In view of the fact that 
oar pTitn was to examine tissues only after the 
untrnali htd lived out thcir lives and that we 
were unwilling to add the dement of trauma. 
Incident to performing a biop*> we cannot 
famish data regarding the earliest time at 
which the cancers were demonstrable. The 


most that we can say is that ri out of a senes 
of 125 mice developed cancer Ctpprorimttdy 
9 per Cent) and that the average duration of 
me of these mice was 140 days after the be- 
ginning of tamng 

In Group I 2 mice developed growths tint 
showed all the other characterise of malig 
nancy but that did not Infiltrate umsde. We 
did not classify these tumors as malignant 

OBOUPII 125 lUCE, TABMD 27 TIMES DUXnro 
A PEEIOD or BESnJZlfCZ IN THE UOIIT OT 
32 WEEKS 

In this control group as m Group I, we 
found that owing to the toxdaty of our tar we 
could not make the applications on fixed 
date* or at predetermined Intervals The 
last antmal In this group died 32 weeks after 
tarring was begun and daring this period, tar 
was applied a; time*. It wfli be noted, there 
fore that the length of the experiment was 5 
weeks greater than that of Group I arid that 
4 more appUcatioDS of tar were made;. It 
scarcely seems warrantable from these facts 
to draw any specific conduskuis rtgardmg the 
Influence of light on the general hvgiene and 
duration of life of the or on the toxic 

Ity of tar 

In tilt* group lust as In Group I each 
animal was pennltted to live out its life 
pathological examinations bong made in 
every instance after doithu llacrosci^cally 
no essential differences from Group I were 
apparent in this group with regard to crust 
ing ihirtrynfng of the akin, keiidosis or 6 c 
velopment of pepIDomata. At the end ol the 
aiitcenth week the mortality rate was 85 per 
cent, as contrasted with 84 per cent In Group 
I bv the end of twentieth week the mor 
tahtj’ was 90 per cent as contrasted with ^ 
per cent In Group I llie last animal died 
sx8 days after the tarring was began. A ^ 
Uculariy interesting phase of the compaiatire 
mortality rate m the two groups u that t^ 
early mortality was much greater among the 
ffilmnlj of Group I For example at the cod 
of 4 weeks the mortality rate in Group I w*s 
sg per Cent, whereas In (jroup II it was 9 per 
cent (aee Table D 

TTse significance of this difference In 
tality rate he* in the f»ct that a larger number 
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of mice m Group II received applications of 
tar ov’cr a longer pencKl of time than fn Group 
I Despite this m Group II onU 5 carci 
nomata clcvelopc<l as conlmstwl mth 11 that 
developed in Group I In all of the animals 
the tumors were of the same histological t>*pc 
as those in Group I and m one animal there 
developed n squamous cell carcinoma of the 
lung which we considered metastatic In 
this group the first animal in which caranoma 
was found died i6i daN s after painting began 
the other 4 animals d>’ing rxi^>ecll\Tl> 17a, 
194 198 and aai da)*® after the bogiruilng of 
painting Compared with Group I these lig 
urcs would seem to indicate a delated effect 
but since we had no v.a> of determining ex 
actlv when the cancers developed we do not 
feel warranted vn stressing the tfme element 

In this group there were 3 mice with tumors 
that showed all the other charactcnslics of 
malignancy but that did not infiltrate muscle 
We did not classify these tumors os card 
nomata 

CROirr ui 50 uicE uvt/vwied pariT jk 
TTTE DARK FOR 22 WEEKS 

This group was used mcrclv to check the 
effect of bving conditions in the dark room 
An unusually high roortalit) rate might have 
indicated that darkness done cxerascs a 
marked constitutional effect on the animals 
However when the last of the tarred animals 
died m the dark 21 of the original 50 of the 
untarred animals of Group III wtre still liv 
mg This represents a roortabty rate of 58 per 
cent which is not abnormally high for a group 
of 50 mice over a penod of 22 wccki il we 
bear In mind the two epidemics already men 
turned It would teem therefore that com 
pletc darkness in itself doe* not influence the 
general condition nor the mortality rate of 
the mice to a degree that in any wav affects 
the expenment. 

CONCLUSIOK6 

1 The absence of hght did not cause any 
physical compromise m a group of mice sub- 
jected to total darloMW over a penod of ap- 
proximately 5 months, 

2 White hght IS not a necessary factor m 
the development of tar cancer in mice, be 
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cause in total darkness in the group of mice 
used in these expenmcnls a larger number of 
tar cancers developed than developed in a 
idmilar group of mice that ?rcre tarred and 
kept m the light 

3 The comparatively larger number of 
caronomata occurring m the mice kept in the 
dark IS too small to warrant the conclusion 
that the absence of light m iLseU favors the 
development of tar cancer in mice 

4 These experiments do not diumnate the 
possibility that light may be a secondary fac 
tor m the genesis of cjgienmcntal cancer 
They furtheimore do not w ar rant dogmatic 
and direct deductions applicable to human 
cancer 

Part II A Critical Review of the 
Literature on Lioot as a CAactNOCENic 
Factor 

Ten years before the beginning of the pres- 
ent century the Hamburg dermatologist 
Unna, made elaborate histological studies of 
the mfluence of hght on the devdopment of 
cancer These studies were mode m relation 
to the development of cancer m \ercrderma 
pigmentosum and In ' sailors skin ' (a dis 
case described originally by Hnna) Unna 
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aniwunccd that light was the twriom ageot^ 
in the productioD of these two speaaJ forms of 
cancer and that the histological changes to be 
noted In the precancerous sljn Icawni (capll 
lary hypcrcinja. venous cctaais hj-pexherato- 
sis, sclerosis of the skin surface and plgmcnta 
tJon) indicated endeavors on the f»rt of the 
skin to ncutrailre the injurious influence of 
light The pigmentation blocks all light and 
the hypensnnia protects the deeper structnits 
by cutting out the highly actinic blue ra>'s (os 
does the photographer s ruby hghl) TTic 
hj-perkcratosis, s^rosis and capiliarv atrophy 
of the papillary bodies operate not by arrest 
mg the light but rather by dimimahing Its 
louuence on cutaneous tissues that are less 
sensitive dner harder more teodonous and 
callous 

\\ alkins-Pitchford in 1909 aitempled to 
develop an all embracing tb«ry that cancer 
'ffbether of specul sections of community We 
or of special parts of the body of the indlvi^ 
ual IS caused bv an iDumLoadon in excess of 
that which can be dealt with b> the protective 
agencies of habit posture cov*eruigs and ex 
teraal pigmentation and In excess of that 
which may be controfled bv tbe agencies of 
internal pigmentation and cell memory for 
former-environment that the gencmliy In 
creased habllitj of man as compared with the 
lower mammall* U chargeable against the 
comparative novelty of his attltadc and 
almost complete loss of his hairy coat that 
the spedal Usbihty of the white mao, as 
comi>ared with the black man Is dne to the 
loss of pigmentation and to his changed env{ 
ronment and hnally that these UabQibes 
do not show themselves in the individual as 
vague general and const! tntkmal predlsposl 
tkjn but are strictly confined to those parts of 
the body in which irradiation becomes ex 
cessivt, ’ 

■Watklns-Pjtchford characterises hia thirty 
page prize essay as pnrdy an induction from 
observation. It Is all of this and nothing 
more Tbe author has assembled however a 
striking amount of comparative anatomical 
physiologfcal pathologic and ethoological 
data In support of an h^rpotbesis whlA he 
leaves unproved. Hoffman suggests that 
the incidence of cancer among seamen 


and fishermen may lend support to Watklns- 
Ihtchford t hypothesis, nua is posshly (me 
but a great deal of support would be necessar) 
in order to furnish essential strength to an 
hypothesis that makes light tbe agency in the 
causation of cancer 

Paul states that the most important cutanc 
ous lesions in Australia (viewed from the 
standpoint of prevalence and destructive ef 
fects) are rodent ulcer and ^theboma.” 
He bcllcvca that the most slgnincant causa 
live factors of these lesions arc the actinic rays 
of light, and that the roost significant Inhibit 
fng factor is the pigment dep^t m the skin, 
particularly rwlca In the colored race* ocoipy 
ing the tropical and suhtropical countries, la 
these people the effect of sunlight is minimal 
despftc the fact that exposure to It Is most 
severe and long contmued 
Paul believes that melanin stands as a sHn 
senUncl protecting the undeTl>’lng tissoes 
from the baneful <^ecU of sunlight In tbe 
white races this pigment b confined for tbe 
most part, to the periphery of the ceiisof tbe 
basal layer of the epidermis and the lowe r most 
itratom of the pneUe ctU layer while the pig 
meat granules may also be found in the later 

3 )itheital spaces and in the fnaifonn connec 
ve tissue cells of the papillary body Paul 
traotes JIacleod as authority for the statement 
tW in the dart races pigment Is to be found 
as high up as the tranaitiomil layers of the 

epidermis as well as in some of the cotiocctive 
tuiw cells of the superfidal portions of the 
conom 

W atklns-Pltchford and Paul are liot the 
only authors who stress the posslbllit) of mat 
log the actinic light rajt recMtuible for skin 
cancer I>uhlg also thinks tiat they are the 
•ole factors responsible for that disease, 
tboagh be admits that the evidence on which 
hubebef rests u Indirect Duhfg is pathologist 
to the Coast Hospitals Board and to the 
Brisbane Hospital, in Queensland Austrihs 
where be gathered the data on which be bases 
the following 8latcm«its 


Cancer of Ute skin U four Omet toon oxaM^ 
hmW tluB In frtnstes, and In Uwac f em ale* aoerted, 
coiaJdertble peiiodj of otposore to lim *Uoa* «ia- 
Ufht of Qartfialtnd hare been known to oc^ 
mates affoOed, almost taTarkUy cfve a r*” 
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hktory of ejpo*ure Al*o the disease one prepon 
derantly of life bc>’ond the middle jTflrs that Is, the 
longer the eiposurc the greater the Incidence while 
lack of exposare runs concurrent \iith the absence of 
the discisc even In odN-anced life 

The disease occunpractJCaIl> eicluslvel) on those 
parts of the body constantly e^x>sed to sunlight In 
3 cases only of nearlj soo Instigated did cancer 
occur on habltunll\ unexposed sLln — once on the 
foot, probably as tie result of trauma once on the 
thign for a similar reason and once on the thomdc 
waS for no discosable reason. The disease occurs 
preponderantly on the face ears and neck and on 
the back of the hands in only about 5 per cent of the 
cases. Cancer of the back of the neck b almost ei 
dufivcly conhned to males at present, though I 
would predict that as a result of tne fashion of ^ort 
hair and the very d!l\ one of bereti and cloche and 
umibr brfmfesi hats m lummer affected b> women 
in thb countrj In an effort to keep up with the o\Tf 
seas magazine life cancer of that part of the bodv 
will be later just as common among women as now 
amongst men. 

It la strange that no direct evidence of an expeii 
merited kindls aN-ailable as to the effect of suiuigbt 
on the human skin, though some little work has 
done on the effect of the ultra vwlet and of the spec 
tram I do not know that U is necessary to proiT 
experlmenUU\ the bad effect of direct suoll^t on 
the human skin to me such work would only go to 
conffnn my present oplmon that tha cancer u solety 
du 4 to etceenre ex^sure to tunUght It b common!) 
believed that only persons of ruddy complexions 
accompanied by russet or reddbh hair are tuscq>- 
t^le After a long eipeneitce I would say that 
probably susceptibility u inversely proportional to 
abundance of skin plment m a generd way. but 
that a brunette complexion b not a ufeguaro. It 
b a very significant fact however that cancer of 
the akin does not occur m India, to any extent 
among the native races. 

In an article on cancer in the negro Hoff 
man furnishes a ventable storehouse of 
information on the subject of cancer in the 
dark skinned races of the world The data 
presented by Hoffman is so highly statistical 
and hb reasoning so closely knit that on m 
justice would be done him by an attempt to 
abridge his article within short compass He 
does however make categorical statements 
to the effect that (i) cancer mortality of the 
Amencan negro tends more and more to ap- 
proach that of the white population as the 
result of a persistent nse m ^e cancer death 
rate of the negro during the past 30 years, (2) 
negro women show a much greater liability 
thin white women, to mahgnant and benign 
tumors of the generative organs and also of 


the breast, (3) the prc\’ailing rate of cancer of 
the skin is 3 limes higher in whites than In 
negroes 

It is of course manifc3tl> inadequate to 
select three terse statements such os the abovT 
from an essay packed with information but 
for our immediate inquiry it is sufliaent to 
know that Hoffman is strongly inclined to 
believe that available statistics seem to su|>- 
port the opinion that the colored races are 
less liable to skin cancers because of the pro- 
tective influence exercised b> the pigment of 
the skin 

Heller in his study of cancer in tar and 
mineral oil workers in the United States 
found a very low inadcncc of the disease In 
part he attnbutes this to the fact that the 
negro workers in this industry possess at 
least a partial immunity to skin cancer This 
assumption earned with it of neccssitv the 
conclusion that the caranogeme effect of tar 
is, m part at least, dependent upon the acti 
vnting influence of light • 

In the chnic of The Barnard Free Skin and 
Cancer Hospital of St Louis wt have made 
no speaal survey, but it is the unanimous 
opinion of all the workers In this institution 
that although breast and viscernl cancer is 
very common in the negro strikingly few pa 
tienls with skin cancer have been seen during 
the past 25 years 

Up to this pioint, we have considered only 
those invcstigntorB, who have contented 
themselves with formulating cipenmentally 
uncontrolJed hypotheses regarding the influ 
ence of light on the development of cancer 
It has, of course been recognized for years 
that the cardnogeniaty of actinic rays could 
not be accepted on any other than expen 
mental proof Considering the importance of 
light 05 a possible factor in cancer one is 
struck by the scanty effort devoted to the ex 
perimental study of thig topic. 

Grynkraut makes a contnbution which 
seems to have the flavor of research but which 
in reahty is only a theory built up on an mtn 
cate bit of hypothetical reaso nin g involving 
exogenous and endogenous light rays (the 
latter corresponding to the so called mitogen 

“7 irocadi far bdWrlu tlul Uh mm 
•>0T» wj otb« [ttBcnaty ■ot 
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edc ra\i of Gurwitsch and a hj-potBctical wn organic accumulator of light The chokstaol 
sibilisaleuT which pennits the utilization of become* pbotoacti\T as a remit of onditkio 
li^t and put* the cell nuclei In resonance by light the intensity of the oild* ben depend- 
with the wave length Ing upon the length of irradiation Irradlabon 

Bachem and Reed de% eloped a method of prodncca molecular changes the moleculir 
measuring the transmiasmn of light raya weight* varying according to the dunbon of 
through usmes, thus facilitating the study of mdlatiotu 

the problem of penetration The method de One hesitate* to accept aome of Roffo t coo- 
pcDacd essentially on filtering the ra\’i of a clusloas regarding the specific agency of 
Kromayer lamp an mcandcKmt bolb and cholesterol in cancer and this hentancj be 
infra radiabon These authors concluded comes ah the more proaounced if one bebeves 
from their studies that the visible and near with Bubop that ‘ our knowledge of the fsc 
infra red rays arc stronglj absorbed m the Ion that determine the level of the vanoui 
blood of the conum and lubcutaneons layers lipoid coniUtuent* in the blood in (fisease n 
that the infra red has \-ery little penetrating pitifully meager There i* no e\idei>ce to sup- 
power not much of it going beyond the epl port the suggestion of abnormal cholcsteiTj 
denms and that >*ariabon m percentage pene conditions in asaociatwa with cancer " \ny 
trabon is greater in the ultra\dolct than In one who cartfnlly 8 ur\T>a the hterature cf 
other porbons of the spectrum At aSo mflh tar cancer must be struck by the conffictmg 
microns absorption is marked fn the comeum report* regarding the stimulating or inHWtuif 
and pnckle ceil laj-er On both odes of the effect of Ijuiolm wbcihcr applied at the tarred 
band near 300 and 350 mlHimkroas the pene- ute or remote to it These conflicting reports 
tration is greater reaching the stratom mal Inehne one to be skepbcal of Roffo s concln 
pighu and corium From 350 tnillljmcron* don*. Downes, m a study of 63 c*-es of miEg 
down the abmrpuon Is so complete a* to pro- nant tumon could find nejlher a constant re 
vent an> radiation from reaching the li\mg lationship b etwe e n the ccmcentratioQ of 
layers of the akin 'These authors believe that cholesterol in whole Wood and jfl****®' 
the strata comeum and granulosum most plaj an) Intrcase abo%T normal of the blood cboles- 
an Important part in light protection in lower terol in the presence of cancer Klaus report* 
sensibN e laj’erv a lowering of blood cholestcitd in genital c^ 

The lipids, and in particular cholesterol cers in women 'Thus, the reports vai > 
have assumed an mcrcaringiy prominent ible wa) from h)'pochWe 5 ter*mua to hyper choles- 
m the story of cancer gentii*. Roffo who teraania, rendering the topic one of utter 
ha* probably done the largest amount of work sdcntific chaos. 

in t^ particular field, believes that the kplds Unfortunately we encounter a somewhst 
exercise a strong influence m preparing the similar state of affairs in the publui^ eipen- 
terraiu for cancer growth- More than tma, he mental data dealing with the caronogetuc 
correlated the greater frequence of cancer of power of the ultraviolet ray* of the ^lectnim 
those regions of akin exposed to bght with the Tbere seem* to be no doubt that ultravi^ 
increased cholesterol content of the exposed light U a factor in initiating skin cancers, 
areas. Rats exposed to the sun developed a there is a clear cot conflict of opauem as 0 
larger percents^ of cholesterol than <Jid con whether or not these ray* serve to , 

trol flnlmnls- Roffo also report* obeervationa process of cancer development in mice 
to prove that m cancer and precancerous nave been tarred j* . « ,n 

lesion* there is an hvpercholcstenemia, with Findlay (7) impress^ by ^ ata 
localiiation of cancer In the region* showing the literature of the high in^ence , 
bghest percentages of cboleeteroL He believes cancer in wiflors, bargemen fish^cn ^ 
that a r^twruhip exist* between the photo- men farmers, gardeners, and 
actlviU of cholesterol and cell function that AmerKa, England France Itaiv 
sunlight ser^’es to fix the choleeterol m the tinlla, concluded that e%'en if tne 
and that chWesterol then becomes an value of the \-ariou5 reports were 
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they ncNxrthclcss suggested strongly that sun 
hght and ultraMolet light maj plaj on impor 
tant part m the genesis of cancer 
In order to check this assumption, Findlaj 
exposed mice to the rays of a quartz mercury 
VTipor lamp His conclusions were (i) Expo 
sure of mice to ultni\nolct rays for a period of 
at least 8 months caused the de\clopment of 
papillomata and cpithcliomata (mahgnant) of 
the skin (2) WTicn mice were tarred and ex 
posed to ultraviolet hght the penod necessarj 
(or the induction of cancer was shorter than 
when cither tar or \nolct ray exposure was 
used alone, (3) A senes of 20 mice, tarred for 
one month did not dcNTilop cancer, but In a 
similar senes tarred and exposed to ultra 
violet light at the same time 3 mice dc\'eloped 
cancers 

In a later paper Findlay reported the 
development of cancer m rats following expo- 
sure to ultravnolet light The period necessary 
for induction of the cancers In rats was 21 
months, in contrast with 8 months in mice 
but Findlay attnbutes the mereased time clc 
ment to the speaes diflercnce rather than to 
the nature of the stimulus 

Herhti Jundell and \\ ahlgren exposed 27 
mice to ultraviolet rays for i to 2 hours ev‘ery 
I to 3 days for 7^^ months (quartz lamp 70 
centimeters distance) After 200 days 17 mice 
were ahve and all of them showed one or more 
skm tumors most of which were caremomata 
A group of control animfils showed no tumors 

PutsJdiar and Holtz exposed 57 rats, day 
and night, to ultraviolet ray’s at a distance of 
60 centimeters After a penod of more than 6 
months, 13 of the 35 living animals developed 
mahgnant new-growths These authors ques- 
tion the accuracy of Findlay s observations 
because of his much shorter exposures 

Rathman and Bemordt also question 
Findlay’s conclusions and report that using 
rabbits they were not able to produce eipen 
mental cancer after 9 months of daily exposure 
to ultraviolet rays 

Kohn Speyer reached the conclusion from 
her experiments that irradiatmg mice with 
ultraviolet hght as an adjunct to tarring 
does not produce tumors (worts) more qmckly 
than docs tamng alone She is unable to ex 
plain the discrepancy between Findlay’s and 


her findings but suggests that Fndlay s 
rested on some as vxt undetermined cause 
other than ultraviolet radiation alone 

There remains for discussion the work that 
has been done in natural light, m light in other 
than the vnolet end of the spectrum, and In 
the absence of all hght With the exception of 
the clinical observations of the supposed re 
lationship between sunlight and skin cancers 
which wc have already noted and the work of 
RofTo on the caranogcnlc potency of photo- 
active cholesterol which wc have also dis- 
cussed, very little work has been done with 
pure sunbghl Neumann in an cxpcnmcntal 
study of tar cancer merely mentions the fact 
that animals (mice) expored to “intense illu 
mination” showed no greater tendency to 
develop malignant tumors than did those that 
were kept under ordinary conditions 

From what we know of the rOlc that hght 
play's m some of the diseases of metabolism, 
and from what w’c know of the chnical effects 
of light depnv’alion it is not diflicult to im 
aginc that this same agency may be a factor 
m the ongin and growth of cancer A recent 
paper by Dodds calls attention to some of the 
work done by Warburg niustraUng by “are 
markable ot^rvation ' the inQuencc of light 
on the process of cell respiration ‘ If a slice of 
tissue is poisoned with carbon monoxide (CO) 
gas cell respiration is strongly inhibited in the 
dark, but reappears when the tissue is brightly 
illuminated ' 

It is of course self-evident, that one of the 
approaches to the problem of hght as a car 
cino^nic agent lies m the direction of deter 
mimng the effect of its total exclusion The 
value of such an approach, it seems to us lies 
m large part m securmg total darkness m the 
photochemical sense Animal expenmenta 
bon under such conditions is not easy of ac 
complishment Marsh emphasizes this when 
he calls attention to inadequate ventilation 
and high temperature as compromismg fea 
tures of his experiments Dodds (who kept 
his mice in individual darkened cages) reports 
that mice can develop tumors in darkness but 
by his own statements he admits that his 
cages were ' nearly light tight” and that the 
darkness in the cages was ‘ all but complete ’ 
If we are testmg the effect of absence of hght, 



76 o 


SURGERY GYNECOLOGY AND OBSTETRICS 


then light muit be absent and not jjartlallj 
absent. In Pajt I of this paper ire have de 
acribed in detail bow eiclusion of light may 
be accomplished without In any other way 
interfering with the routine life of mice. 

In addition to Dodds the following workera 
have studied the effect of absence of light 
Bang ijpschueU Schorr and Ssoboiewa, and 
Mis De Coulon and Uro Half of these 
workers report that com^te darkness erer 
cased no influence on the development or 
growth of tax cancer*, whereas the other half 
report that darkness tend* to inhibit the de- 
vdopment of tar canccn Bang mention*, 
mdden tally that mice kept in complete dark 
ness develop cancer as raridly as do control 
animals. Unfortunately he fumiihca no m- 
formation as to what constitutes obiCunU com 
pieU In his erpenments, how many ■ntmala 
be used in his light expenments or what were 
hia enteria of malignancy The fact that m 
all his experiments (Induding the ones done In 
darkness) he secured 115 cancer* In 263 mice 
arouses the susploon that what he call^ can 
cer would not be so m our laboratory 

Bang’s work leaves a residaum of doubt on 
seven counts, and leaves room for conflima 
tory w ork. 

Lipschuets Is ver> deflnlte In his statement 
that he worked m a well constructed photo- 
graphic dark room though no mention Is 
made of of regulating temperature or 

ventilation He found that darkness played 
no Inhibitory rblc in the development of pig 
meat (.melanomata) In hi* tarr^ mice. Bat 
here again one is Wt in reasonable doubt re- 
garding the significance of darkneas In the 
de\Tlopment of tar cancer because Lfpschuetj 
was exclusively studying pigment formation 
and m black and gray ml^ 


Schorr and Ssobolewa divided tarred while 
mice and mice with tran-^anted tumor* Into 
groups (14 to 58 mice In a group) and *ob- 
Ject^ each group to vaiymg light condirfon* 
which were maintained during the procea* of 
tamng They concluded from thdr experf 
ments that li g ht cannot be disregarded as a 
factor influencing the devtkipmctit of ex 
pcnmcntal cancer Absolute diukne* seemed 
In some Instance* to have no effect but as a 
rule darkness and also exposure to blue ray* 


retarded the development of cancer and abo 
lessened the tendency of the tumors to ulctx 
ate. In spite of repeated careful reading of 
the ardclt by Schorr and Ssobolewa, we could 
not detcimine bow they excluded hght, nor 
how efficiently It was cttloded. 

\'lis, De Coulon and Ugo merely make the 
trasupported statement that when nuce were 
kept in dose confinement in dark cages, a 
retardation in the development of cancer b 
the lax painted wmmwli (xcorred. "Nituially 
one has difficulty in detenmnbg just bow to 
e\*aluate such a statement 
The condusioa that one must almost Incvi 
tably draw from a fur\'ey of the literature on 
light as a cardnoeemc factor is that more 
direct erpenmental e\idence and data muit 
be furnished if one hepes either to confirm the 
hypotheses that have been pot forward or to 
CN’aloatc the worth of conffictmc concloskms 
that haNT beta drawn from expcibnental data. 
Wnth such an object In view the expen mcnt i 
detail^ In Part I of this paper were planned 
and exeented 
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THE RESISTANCE OF HEALING WOUNDS TO INFECTION 

JEAN JACQUES DoMORTIEa,MJ5 Borrcnr 

LtUnurr W fc r |k«l Insnk, Bin^ U«fc«) idvci 


T he purpoie of this cipcnracntatiiin 
was to deterrome the degree of Infecti 
bihtv of Simple incised and sutured 
grounds subaequcntl^ swabbed with a collorc 
of pathogcojc organisms after \anous inter 
\'b}s of tunc 

Howes Sqo\ and Harvey studied the rate 
of hcaiing of dean mcued sutured wounds in 
dogs bv mensuration of the tensile streoglh 
of tbev rounds at dehmte intervjdi They 
concluded that there ensls a quiescent phsae 
or lag penod of from 4 to 5 da>s charac 
terued b\ libnn fonnsUon m the blood or 
plasma exuded between the surfaces of the 
fresh wound During this interv'al the 
approamatiou of the inased tissue is de 
pendent upon the mechanical coaptatron of 
itssuturw From the fiurthdayoa bowrvtr — 
the penod of hbroplaaia, maiufest by mtxIU 
plvuog hbrobiasts and ^ircjutieig bkxid ves- 
sels -—the TrouTKl rapidly deveTopa latrlnac 
bolding power utitQ fictm the tenth to the 
fourteenth day its tenxQe strength reaches a 
maximum comparable to that of onloased 
tissue 

Carrel (3) studied the mechanisms of the 
repair of surgically aseptic cutaneous open 
wounds in dogs by measurement of the 
vanations in their dimenrions. He ahowed 
that there is a i^uieacent period Isstmg from 
I to 5 daj’s durmg which the dimensTotts of 
the wound do not vary This is fr^wed 
abruptly by a period of granulcrus retrac 
tion-' ^he rate of reparation of the graaulcras 
penod U directly proportional to the sue of 
the wound. The end of this period coincides 
with the beginning of the p«i<xi of epidemu 
zation which is inversely proportional to the 
duneniions of the wound This penod is 
succeeded by the period of dcatruatkaa, of 
considerable length, during which piogresrivr 
enlargement of the sesj occurs In a later 
report, Carrei and LeComte Du NoC^ (4) 
state that the latent period of ckatniatkm in 
dogs varies generaBy from 5 to 7 days. It 
stops abruptly and contraction atarts with 


nuunmum vrlodty Carrri and Hartnuan {5) 
found in subsequent cagienments that when 
a aarrically aseptic open wound becomes In- 
fected armt or repwrion of the repair 
oaura vrt the senior author states that the 
a^lcsJion of turpentine chkk embryn sod 
staphylococci decreases martedly the length 
of the latent period often to less than 3 <k)a. 
This WTul is of considerable lotcrcst in rdt 
tioQship to our findlogt. 

BiHioth one of the first to make a studv 
of wound Infcctjooi demonstrated that 
granulating furfai» offer considerable redrt 
ance to Infcctim. Vimlcat orgamwns, im- 
planted on granuUUng tisauc* of dop, cause 
no Infection but these same bacteria iaooi 
lated into fresh wounds result in extensve 
infection in some tnriances leading to the 
de^th of the ■nlmAl. He believed that thh 
resistance of granulation tissue Is due to U<i 
of lymphatics. Noetiel and AfanassefF work 
tng on absorption of pedaons from gramalatiM 
tissues, both Independently came to the 
condusJon that gra^twn tissue affords a« 
slderable protection against the invasira of 
bacteria, ilaHey Chomey and DreseU d«^ 
strated that grm^ulations constitute 1 reu 
lively onfavorshlo cnvironnifint for 
vjval ffntt growth of Streptococcus crj'sipoatis 
and Staphylococcus aureus- . , . 

It b a ciinlcij truism on the other haM 
that fresh wounds are readily infected 

1807 Schinmitibusch and Ricker show^ tw 

there is rapid abeorptJon of both ^^hog^ 
and laprophrtic bacteria from freA biee^ 
,nwodi. W H WdcirtaW 
during which the rapid absoiption of 
IronTi frah Tromul ‘•i'* ^ 

dtir«aon A* KCrn u » coagolum lu, toniiM 
on the jurfaco of the mond, 01>e> 
of Ijropiiauca and Uood a^ 

tte conditbni h*vo changad a^ Sm P«^ 

like IwtoU art no lon«tr “^SSa 

into the intact lymphatia 

tion The lutface of a 

TOcmd ofleia great reaatance to the Invaaioo 
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of baclena almost as much as an intact 
exposed surface of the bod} Sbghl Injuncs» 
such as probing remoi-al of dressings and 
other mampulalions ma} conv'crt a granulat 
ing surface into a fresh ^tiund mth accom 
panying dangers of infection " 

However, from an cxpcnmcntal point of 
Wew that period m which an opcratii'c masion 
changes from an excellent locus of infection 
to one ofTenn^ protection comparable to that 
of intact epidermis is not known That 
penod m healing, in which a wound ma} be 
manipulated without danger of resulting in 
fecUon through surface implantation of 
organisms whether b} wilful or umntcnUonal 
abandonment of the pnnaples of asqwis 
has not been demonstrated 

PROCEDOTIE 

From the Surgical Wards of the Peter 
Bent Bnghare Ho^itol a 24 hour broth cul 
tore of Stapb}’iococcu3 aureus lucmol}'ticu5 
was obUmed from an abscess of the buttock, 
0 5 cubic centimeter of this culture was jn 
jected subcutancousl} into each of four 
guinea pigs, and in three da}'s all dc\’elopcd 
typical abscesses Smears of the pus demon 
strated the organisms in pure straui This 
strain was kept on plain agar and its virulence 
maintained and checked b} weekly inocula 
Uons mto guinea pigs Six hours prior to its 
experiment^ use it was transferred to 
dextrose infusion broth, o 5 cubic centimeter 
of this 6-hour broth culture being used in 
each of the experiments 

The operative technique in all expen 
ments was the some The abdomen of each 
pig was widel} shaved and cleansed with 
green soap and water The operative field 
was carefully prepared with 70 per cent 
alcohol and bichlondc of mercury (14000) 
The abdomen was draped m the usual man 
ner Under ether gnaathesia an incision 5 
centimeters in length was made through the 
Kkin subcutaneous tissue and abdominal 
musculature Hiemostaais was assured- The 
musculature was then carefully approximated 
with interrupted fine black sflk sutures and 
the akin closed m like manner care being 
taken to leave no dead spaces or gaping edges. 
A sterile dressing was applied and kept intact 


with adhcai\*e, simulating Montgomerj straps 
These were found \*cr3 satisfoctorj and an 
chored the dressing down tightl} To guard 
further against contamination of the wound 
the animal s legs were fastened with rubber 
bands which necessitated the maintenance of 
a dorsal position 

Thirtv inasions were made in each *cnc3 of 
expenraents, except the first in nhich fort} 
two were made In the first senes no organ 
isms were implanted, in the second, immc 
diatcl} at the dose of operation o 5 cubic 
centimeter of a broth culture of Staph\lo- 
coccus aureus ha:mol}ticu5 obtained os dc 
scribed abo\e was gcntl} swabbed along the 
opcrati\'e site, and a sterile dressing applied 
In the third, a hours WTre allowed to clap'^c 
before the sutured wound was sunilarl} 
treated, in the fourth senes 6 hours, in the 
fifth, la In the sixth 34, and then 34 hours 
later In each subsequent senes Control 
experiments were performed both indejwnd 
entJ} and in conjunction with each scries as 
to the >nrulencc of the organisms, the resist 
ance of the intact skin to resist these organ 
isTQs and on the abilit) of the umnoculatcd 
wound to heal b} first intention 

RZSULTS 

I Opcrati>‘e inasions in guinea pigs, made 
and followed mth aseptic technique, heal b} 
first intention In 42 operative procedurta 
41 wounds healed without infection One 
developed a small stitch abscess on the fifth 
ds} Stitches w^re removed routinel} on the 
sixth da}, and on the elcrvcnth day the scars 
were scaredy discernible 

3 Staph} lococcus aureus haunoI}licus un 
planted upon the intact skin docs not cause 
infection The organisms were smeared on 
the shaved abdominal wall of fort} guinea 
pigs No infection occurred 

3 In the first senes of 30 animals Staphy 
loaxxnjs aureus hfflmol}’ticus was implanted 
along the line of closure a/ tkt cootphtum of 
ike operatm procedure Wthin 4 days gross 
infection was present m all cases Four 
guinea pigs died of overwhelming infection 
within 3 days, 3 had extensive spreadmg 
infections of the an tenor abdominal wall, 30 
developed grou abscesses in the subcutaneous 
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tueue and muficle layere and 3 an accomoli 
ticra ol suppurative fluid beneath the akin 
Microicopic sections confirmed the gross 
findings. Gram stains revealed staph^ococd 
in great numbcn. The three control Inoslons 
healed without infection 

4 In the second senes Staphylococci 
aureus hasnolyticus were implanted upon the 
sutured wound 2 hours afltr o^aium Gnm 
infection was apparent m all Inoslons rrlthm 
4 days. Five guinea plga died of overwhelm 
mg Cnfection withm 3 days. Two developed 
an extensive spreading infection of the 
anterior abdominal waU- Twenty two had 
gross abscesses and one an accumulation of 
suppurative fluid beneath the itin The con 
trols were uninfected Thar findings were sub- 
stantiated by microscopic examinations. Large 
numbers of ataphvlooocd were found In all 
loocnlated mdaous. 

5 In the third series staphylocood were 
implanted upon the sutured wound 6 hours 
after eptraiten. Infection was present In all 
masions withm 4 days. One pig died of over 
whelming Infection withm 3 davi. There were 
no extensive infections of the abdominal wall 
Twenty-eight Indrions developed gross ab- 
scesses. One mcLsion showed no endence ol 
infection grossly but tniootcopic «-rKTninn 
tion revealed its presence. The control ind 
lions healed bv first Intention The organ 
isms were found in large numbers in all the 
Infected wounds In g e n era l, the infections 
were less extensive m this aeries than In the 
two preceding ones. 

6 In the fourth aeries staphyiococa were 
implanted upon the sutured wound 12 hours 
afler operaikm Infection was present in 83 
per cent of the Inoswna within 4 days after 
implantation of the organisms. There were 
DO deaths and no extensive infections In con 
trait to the previous senes Twenty-one 
Incisions contained gross abscesses. Micro- 
scopic evidence of infection was found In four 
InaRons though not manifest grossly Five 
(i^ per cenO showed nogro« or microscopic 
evidence of infeebon Tnc control InosloDa 
healed per ^man The organisms were 
demonstrated in all the Infected wounds. 
There was a marked decrease In the severity 
of lufectiona in this senes. 


7 In the fifth series, staphylocoed were 
Implanted upon the sutured wound 14 horn 
after operaUen Infection was present b 66 
per cent of the mdiions withb 4 diyi, after 
the Implantation of organisms There were 00 
deaths and no extensive infections. Flftea 
wounds had gross ahsce*es only one of 
which was at ^ severe Staphylooica were 
present b these lesions. Five showed nnmls- 
takable evidences of Infection microscopically 
which Was not apparent grosriy In 4 of 
those bdsiOQS demonstrated to have tnfec 
tK>n only by microscopic means no organisna 
were found Ten uuiions (33 per cent) were 
healing per primam inlenitonem The omtroli 


w«re negative 

8 In the sixth series staphylococci were 

Implanted upon the sutured wound 2 days 
afUr opereiicn Infection was present m 56 
per cent of the indslons within 4 days after 
the Implantation of organisms. There were 
DO and DO eitendve infections. Thh 

teen Indsions were found to have gross ib- 

two of which were se v e re . Four ina 
sIoDs sbow^ DO grosB cvkienct of Infectioo 
but mlcrosaopic sections revealed it* presence. 
Thirteen incSons (44 per cent) were h ea lin g 
by first mtenbon. Staphykeoed were present 
In all the gross leakms, and in 3 of the 4 ml 
croscopic lesions. The controls were negatire 

9 In the seventh series stapbyiococd 
were implanted upon the sutured wound J 
days after opcraUou Infection was presoit m 
36 per cent of the bniions witHn 4 days after 
the unplantation of organisms. Six 
contained grots abscetscs, in all of 
staphviococci were found. None of these th- 
■ceases were over o 5 centimeter b dumetff 
Five wounds ibcrwed evidence of infectioo on 
cut section although not visible gtoi^ Jb * 
of these itflphykxicd were identified, 

teen Indsioni (64 per cent) showed 00 ^ 
dence of infection. The controls were negi^ 

JO In the eighth senes staphyb*^ ^ 
Implanted upon the sutured wound -f 
ff/Jo- opemUou, Infection was pre^t b « 
per cent of the indsions within 4 da^ 
the rmplanUtion of organisms. One iDdfi^ 
was found to have a gross 
mrter in diameter in which the 8 bphyi«o^ 
was identified. Two showed unmlitakanie 



Fig t Cun-e liunrlng rtbUocitblp of toftftk>a to UzQt of inipUnUtioa of ofgact' 
f<iu m cuturod rouad*. 


evidence of Infection microscopicall) but not 
grossly Noorgarusnistfcreshorvnfnthcscttro 
sections Tv.*enti seven (90 per cent) healed 
b> hnt intention The controls n-ere ncgatit'c 
It In the mnth senes staph> locoed were 
Implanted upon the sutured tround y days 
afta- operclton Gross ond microscopic exnmi 
nation rc\'caled no infection- 

is In the tenth senes staphj locoed were 
implanted upon the wound 6 days after opera 
lion, immccUatcIy following the remoi-il of 
all skin silLs No infections could be demon 
strated either grossl} or microscopically In 
7 ImUnces the wound was partially reopened 
while pullmg out the stitches and the organ 
isms were swabbed mto the defect without 
resulting infection 

13 la the eleventh senes, stapb>dococa 
were implanted upon the wound 7 da5rs after 
operation and 34 hours following the removal 
of the skin afllM No infections could be 
demonstrated eithergrossI> ormicroscopically 
On the eleventh day after operation, when 
the wounds were examined it was only with 
difficulty that the operative mciaion could be 
Identifi^ 

DEDUCTIONS 

These results demonstrate that after an 
incision of tissue there follows a well defined 


penod about 6 hours In length in which that 
tissue s reaiitoncc to mimsioD b> bactena is 
at a minimuJD In this penod bacteria not 
only floumh and cause suppuration in the 
local lesion but ini-ade without apparent 
restraint the environing tissues, setting up 
extensive, rapjdl> spreading infections which 
in a number of instances result m the death 
of the ammal After this penod, bowcier 
the factors concerned in the repair ond pro- 
tection of tissue become increasmgij apparent 
WTicn organisms ore implanted upon a 
sutured wound la hours after operation, 
although the great majority of mci^ons be 
come infected (83 per cent) the infections are 
localized No sj’atemic infections develop, 
which oirTrwhelm the animal, and no cxtensii e 
^reading suppuration occurs From this 
tune on, the percentage ond seventj of Infec 
tions steadily decreases (see Table I) until 
between the fourth and fifth post-operadve 
days it is no longer possible to cause infection 
by Implantation of virulent organums on the 
surface of the wound (see graj 3 i) 

This penod of from 4 to 5 days coinades 
with the ‘ lag period ’ of hea^g wounds, de 
senbed by Harvey (7) and by Carrel (3) and 
which Harvey points out is common to all 
growth phenomena This period is charac 
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tenxed bj fibrin fonnation in tbe blood or 
plasma exuded between the surfacea of the 
fresh wound This fibrin formatKin 
apparently has but bttle resutance against 
the ini-afion or multipUatJon of bacteria 
and It u onl> when It hjia been replaced by 
fibroblasts t^t protectMO. against bacterid 
mTtsiem becomes complete. It would seem 
therefore, that resistance to Infection ts iwt 
complete until the lag period of a healing 
wound (4 to 5 da)*!) ^ been cuaeeded by 
what Harvey speaks of as the period of 



It 1 $ of dimcal Importance that for the 
first s da)^ following an operath-e Incision 
extreme care be taken in the manipulation of 
a wound ta during this period mfectlon Is 
possible from implantation of >irulent organ 
isms on its surface. 

On first thought it mi^t seem surprising 
that when virulent organisms are implanted 
along a wound on the sixth day iinmediald> 
following the removal of stitcha no Infection 
results. However upon considcTmtion that 
these stitches have become walled off by 
granulation tissue which is highly resistant 
to the Invasion of bacteria, It b readily under 
stood. £\Tn In those instances in which 
due to a sudden movement of the animal 
while removing a sbteh, a small segment of 
tbe wound was reopened no infection doxl 
oped although the organism* were swabbed 
into this defect This is likewise explainable 
upon the same factor of resistance of granola 
bon tissue to the Invasion of bacteria 


suiaixav 

I The resistance of a healing wound to 
Infection Is minims] during the first 6 hours. 

a After tbe first 6 hcmri infections de- 
crease in number and seiTiIty until fifth day 
3 On the fifth day after operation, the 
re^tance of a wound to Infection has reac h ed 
a le\Tl comparahle to that of mtact tissue. 

4. Kemoval of stitches on the sixth day 
after operation does not lower the reristance 
of the wound to infection. 

5 The period of Infection corresponds to 
the lag penod of hcahng woonds. 
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T Hfc. aurgical removal of K^mpathcUc 
gangha has been follov.cd by rdicf of 
Eimptoms in selected cases of Ra> 
naud s disease (2) Ihrombo angutis obUf 
crons (3) chronic infectious arthntls (19) and 
the acral tj-pe of scleroderma (4) but studies 
of the gangha removed have b<^ inadequate 
to determine the presence of on) constant 
Wsiologicai changes 

Operations consisting of the rcmo\Td of 
ganplia ha\T stimulated interest in the 
clinical physiological and pathological as- 
pects of the sympathetic ners-ous sj-atem 
This stud) IS based on aeg eases In which the 
ccr\’icothoraac sympathetic ganglia n*erc 
rcmo\*cd to obtain sj-mpalhetic dcnen.'ition 
of the upper extremities and the second, 
third and fourth lumbar sj^npathetic ganglia 
TTcte removed to obtain sympathetic denen’a 
tion of the lower extremities In all eases 
removal of the cervicothoraac ganglia was 
earned out according to the technique de 
scribed by Adson (i) consisting of postero- 
median incision owr the lower cervical and 
upper thoraac vertebrr followed by the bi 
lateral rcmo\al of the traimTrsc process and 
a portion of either the first or second nb per 
nutting entrance into the postenor mediasti 
num and access to the cervicothoraac sym 
pathetic trunk The lumbar sympathetic 
trunk was removed through a median ab- 
dominal and bilateral transpentoneaj incwion, 
the second, third, and fourth sympathetic 
ganglia on both odea at the same operation (a) 
being removed 

In a certain number of operations for the 
removal of sympathetic gangha, indications 
of inflammatory reaction m both the posterior 
mediastinum and in the postpentoaeal tissues 
were found In the abdomen enlarged lymph 
nodes frequently interfered with the exposure 


of the sympathetic chain to such an extent 
that It was necessary to dissect and rcmo\*c 
them before the operation could be com 
plclcd Although enlarged IjTnph nodes were 
not encountered in the postenor mediastinum 
the difliculty of dlsse^ng the sympathetic 
trunk due to adhesions suggested the presence 
of tnfld mcdlastlnitis These observ-alions at 
operation raised the question of local inflam 
malory reaction playing some part m the 
dysfunction of the sympathetic system by 
in\-oh'ing the ganglion tissues and cells Con 
sequenOy we ha\ c been making a study of the 
ganglia rcmo\cd at operation and not onU 
ha\*c examined them histologically but ba^c 
cultured them on difTcrcnt mediums to Inm 
tjgatc possible l«iclcnahn\asion The ganglia 
which ha\e been reTno\‘ed have been kept 
sterile emulsified and cultured m glucose 
brain broth nnd brain agar In onK a few in 
stances ha\*c there been any positive cultures 
and these Rosenow reported as consisting of 
pleomorphic streptococa 

The local inflammatory reaction about the 
sympathetic gangha in the pperatHc eases 
aroused our interest to such a point that ob- 
servations were made in 40 non-operative 
cases at postmortem In which derangement of 
function of the sympathetic nervous system 
had not been apparent It was surprising to 
find that in a large percentage of these eases 
the lymph nodes lying postpcntoneally along 
the x'ertebral column and superimposed on the 
lumbar sympathetic chain were enUrged and 
simulated the picture seen at operation but 
this could not be established as an Inflamma 
tory process 

In order to correlate the cimical, surgical 
and pathological aspect of these cases, we 
have tabulated our histological observations 
to correspond to the dirndl diagnoses and 
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tlLhcnigb aU the gaBglm ha\‘c been Invest! 
gated •we are jjrtficnung four cbnical histones 
from the entire g rou p of cases as a background 
of our patbol^ad considemtnms. These 
cases ha\-e been chosen not only because they 
represent the dugnostic groups, but also b^ 
cause the> respcmdcd exceptionally well to 
the therapeutic application of aympatlictic 
ganglionectomy T^refore any pathological 
changes occurring m the gangiii should have 
been evident In tbesc cases. 

In the cases of Raynaud i disease, 50 vrero 
submitted to operatloQ m some of them bl 
lateral lumbar gangUoneciomy in some bi 
lateral cen.’icothorack gangUonectomy and In 
others both operatwns rrere done 

aAYNAtJD 8 raSUtSE 

This disease occurs in adult life, predom 
mating m women and is characterised by the 
presence of s^•^tanetnc changes (n the color o( 
the hands and feet or of the fingers and toes. 
It mav iii\’ol\T the upper or kwer cxtreniilles, 
and orctLSKinalty the nose and the lobes of the 
ears The blanching of the skin is broaght 
about bv >’asocotistncUon of the vessels, due 
to exposure to cold or emotional induences. 
This blanching is foUowed by cyanosis, which 
continues until the ■vusoconstnction subsides. 
In the earlier stages of the disease, this sub- 
sidence is accompanied by discomfort, then 
by aching and hntHy by severe pain. As the 
disease progresses the changes in color be- 
come more prominent and the skin remains 
more or less cyanosed nnless the corKhtion is 
relieved bj the spphcaUon of heat extcnially 
Should the vasoconstriction become pro- 
longed and the circulation markedly de 
creased Mgrene may occur Gangrene in 
Raynaud^s disease differs from the gangrene 
which occurs when the vessels arc wxluded 
in that It produces dry ulcers at the tins of the 
fingers or toes with distorted gr owth of the 
nails, instead of complete gangrene of one of 
the digits. If the process u ^kwed to con 
tinue the gangrene will ascend and will be 
come extremely painfuL Usually the poUenl 
complains of subjective numbness, whidi m 
terferes with the function of the extremity and 
adds to the general discomfort and inespaata 
tktu The disease docs not ahrayi progress to 


the severe forms hence the mUdet forms mav 
be controlled by changing occupation or cli- 
mate When the symptoms persist, and 
ulceration and gangrene develop opention 
should be performed In almost all the cases 
In which operation has been performed, the 
relief of pain Is almost Inxtwtanecms, the 
cyanosis disappears and the ahn beciimes 
warm pink and dry the ulcers heal IhenaOs 
take on normal growth, and the pabent h 
restored to normal health. 


IIlMtiralin ciJt A woawa, seed 15 vein, |iTe a 
fatstory of blinchlny of the rijtbt Index Qi^ i jean 
pirrimii to tt{isteilct at The Uijo Clinfc tih 
came o& doTing the ahtei montlu, bol dinppeand 
lontnmcr Tbe next winter, bowmr the cooditJon 
betaine gradnillT wwse, botli hands beoiniliil 
cyanodc to the wiist^ uaoditcd with amnboew too 
doD achlaj pain. This did not dear op with the 
advent ol wann wtalber and the followiiix winter 
diT olccn developed In (fiflerent finxer Upe- 
and the feel al*o bcipfi to toiaffrar tie lymntocns « 
color ebansta and wbca exposed (0 coid, 

General examlutioa was es«nffaUj acf stfre ex 
cent for nuixied TtaoewHir ch*Bf«s a tie nUBnl- 
tir» A i£ap>oaU <4 Rajund s dfsrawi was n<^ 
•n<4 bconse the were Dcn Involved tiu the 
feet cervicothendc l y m r stL rt k ga rufkw dww 
was perfottaed. The stellite and awaid 
cvnpathelic lanaBa acre removed from boti lie 
rffllioilldtilciolFl, i) Tbep.liaiflt«i>Y.lct- 
ccoce was nneventhil and »k« was completerj n- 
li^ed oi add. Wot, numb bands xj ^ys •«« 
openUoD tie ulem on Iba tips of tie fintos nsd 
completely beiled. , 

An Interval of 6 weeks was allowed to eJap* be- 
fore operative Interferena to rtUero the Iow« a 
trcniiuci was tbootht advisable. The patientl 
complaint cooceralnf her feet was dgitbr to 
coocerainx her hands in that there were marled 
trades d ejaWa on exposare to cold, mUd pUn, 
Dtanboeas, and tin^lnf followed by peri^ of ^ 
ro v ety duiinfl which there was burniiit redn^aM 
vweatiM The irmirtooM ww 
after ^teral Jumbar sympatheUc 
at which rime the aecood, third, and 
STBJporiwric eanjUa were removed on both tea 

(FT*. 0 

In these as mail the other gnn^rero^ 
vmnoui p^ts were noted. The bkod ytweu 

abowed a mild degree of thickening of the w^ 

with subsequent narrowing of the IiUDen » 
that the ratio of lumen to •wall which is nor 
meBy a to i In small arteries was now only i 7 
to I In addition in a few artenote 
an increase in prominence of the lining etw' 
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th eb nl cells, but this was b> no in cans uni 
\’ersal and was present onlj In a mild degree. 
There was no eMdence of acute or chronic 
inflammation, there were no fibroblasts or in 
crease in the connectiw tissue os shown bj the 
van Gieson stain, and poljTnorphonucIcar 
leucoc>’tes were not present Although there 
was no inflammation IjTnphocjic lihc cells 
were present and these were m two small 
groups and not scattered difTuscl> throughout 
the ganglia At one end of the ganglia there 
was shght (rdema of the connective tissue 
This v’aned greatly m the vTinous gangha 
removed for this condition and was never 
pronounced Besides the stains used as a 
routme, thionin stain, Oriandi silvTr tmpreg 
nation method Hortegas silver carbonate 
method and Cajal’s gold chlondc and sub- 
limate method were employed in the study of 
the ganglion cells In the case under con 
sideration there was httic change m any of the 
r^lU other than that seen normally There 
was shght diromatolysis in less than a third 
of the cells and slight vacuoluatlon in the 
penphery of some of the others this was not 
advanced and was present in about half of the 
relit In the same cells some of the endoenp- 
sular cpIU were prominent, and the vacuoles 
m the penphery of the ganglion cells appeared 
to be caused by swdhng of the endocapsular 
cells Some of the capsular cells thus ap- 
peared as dcep-staimng nuclei with dear 
spaces around them causmg excavations of 
the cytoplasm of the underlying gangiion 
rplN. CWy occasionally was there any 
demonstrable increase in the ectocapsular 
rj>T 1 ^ The vanous spsecml stains were un 
satisfactory in demonstrating the bodies of 
the endocapsular cells In a seventh of the 
ganghon rdl't pigment granules were not 
present, whereas m about five sevenths a 
shght amount was present (graded i) and in 
the remaining seventh there was considerable 
pigment (graded 3) This is a normal phe 
Domenon and is seen constantly m incr easin g 
amounts in nor mal ganglia with advanang 
age In ganglia removed from patients with 
Raynaud s disease m the group in which 
there was no pigment, the average age of the 
patients was 34.3 years, m the group in which 
pigment was graded i, the average age was 


33 7 years, and In the group m which it was 
grad^ 2 the average age was 40 years, thus 
informing to the tendency for increased pig 
merit deposition in many nerve cells, espe 
aally sjTnpathetic ganglia mth advanang 
age. There is, in any control senes of ganglia, 
a marked vanation in pigment precipitation 
but it IS almost always more abundant In the 
ganglion cells of older persons than In those of 
yrounger persons 

TlIROMBO-ANCims ODLITERAN'S 
There were 97 patients with thrombo- 
angutis obhtcrans on whom the cervneo- 
thoraac or lumbar ganghoncctomy or both 
types of operation were performed and the 
ganglia removed were studied histologically 
Thrombo-angiitis obhtcrans occurs in adult 
life, has a predilection for men and affects 
persons of all races m spite of the fact that it 
formerly was supposed to occur more com 
monly among Jews The underlynng causes 
haw not all been determined The disease 
seems to progress after infecUon of the inner 
walb of the arteries and fonnation 0/ a clot 
which occludes the vessels, thus decreasing 
the blood supply to the extremity The mfec 
tion and the formation of the clot vary m 
degree and distribution The condition may 
affect the distal part of one pnnapal artery , 
or It may include all the pnnapal arteries of 
all extremities at different penods. The usual 
course of this disease is rather slow the main 
wsscls of the feet and legs become involved 
early and those of the upper extremity later 
When it is economically possible relief can 
be obtained by discontinuing work remaining 
at rest in bed, applying heat to the eitremi 
ties and bemg treated with vaccines admin 
istered mtravenously In time organization 
of the mtravascular clot takes place and arcu 
lahon IS restored However many patients 
are compelled to work, subjectmg their hands 
and feet to tranma, and ulcers may develop 
sooner or later and refuse to heaL These 
ulcers become infected, the infection spreads 
to the adjacent tissues, and more thrombosis 
and gangrene appear, necessitating amputa 
tion of the extremity (9) By means of opera 
tions on the sympathetic system, it is possible 
to relieve the vasomotor spasm of the col 
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lateral vesaeli, which Improves ciroilatioD 
tends to prevent ulceration Infection and 
gangrene and hastens healing of eaisting 
ulcers and abrasions In suitable cases ae- 
lected by means of the vanous tests of altered 
vasoconstriction [Brown a fever teat (7) 
Whites (22) diagnostic nerve block and 
I\Tute (22) Morton and Scott a (16) spinal 
anfcsth^a test] the temperatort of the wttn 
is increased from 2 to 10 degrees, depending 
on the amount of vasoconstnction present be- 
fore the operation, the ulcers begin to heal 
and the patient is restored to his former status 
as a wage earner Moreover the operation 
may prevent further gangrene and atension 
of the process to the opposite extremity 
which usually is mvolved to a sbghtcr degree 
thwn the extremity which causes the symp- 
toms. Operation is not advised for i^dcr 
cases in which the patients are not locon- 
vemenced greatly are free from ulcers, and 
arc able to cany on regular work under ^raip- 
tomatic treatment The normal expectancy 
for amputation of one or more limbs In cases 
of thrombo-angufas obhtemis even under 
ideal conditions is more than 25 per cent, but 
there has been a dehmte reduction of this per 
centage in cases in which sympathetic gan 
gikmectomy has been performed Less than 5 
per cent of the patlwts who have left the 
dime following operations on the ivmpathetlc 
ganglia have bem ohhged to submit to sub- 
sequent amputation (6) This compenson 
emphasiic* the valne of operations on the 
sympathetic system in protecting patients 
with thrombo-angUtis obliterans from losing 
one or more extremity by amputation. 

lUiiftraJm CAt4 A man aged 35 yean, f me to 
the rtintr complaining of pain In the feet and leca 
with ufcca and cyanoib of the toea. Uu 
history dated back ahnoat is yean, when after 
tnoma to the d^t Inatep he experienced intermit 
tent pain In wmlliig Six yean following this, crano- 
th, rat pah, and nkentiaD in the right little toe 
de^rlopod, which proved very indolent to treatment 
Five yean after tronble with the Httle toe began. 
4 rimhar condition developed In both great toea ana 
the uIoti remained open foe leveral months. Fol 
lowing thls% cyanoala occurred in both feet, aiMf inter 
mlttmt pain derelDped. Two montha before reria- 
tradoQ at the cibilc, the foor kteial toea on the bdt 
foot became bine a^ cold, and nlceradon occoiied 
between third and fourth and fourth and fifth toea. 


On examination the lower cxtremldea were coid 
and blue. The femoral and popliteal paLn were 
present 00 both ddes the postaiW tiblal artery cn 
the nght was partially oadnded and conqjlrtely 
oerfaded on the left bothdormhapedliarteiieiTere 
oadnded. The right foot was cold and dark, bat ifid 
not contain uken the left foot «u cyanotic, esp« 
daily OTET the latcal portion, and Indolent olon 
were present between the third and fourth tod the 
foorth and fifth toea 

A dlacDoau wax made of thmmbo-tcgiltis oUit 
crana with vascular msuSdeuey Intrareacms ty 
pboid vaedne was given whkfa was followed bv in- 
crease of torfsce temperature mfiiclent for a Htn- 
factorr vasomotor Index. Bilateral lumbar rnnpa 
tfaetlc fangUonectomy was carried out, and the 
aecDod, third, and fourth lumbar irmpathttic fin- 
ffla wtrariincrTed (Fig i) There was evidence of an 
Inflainmatory reaction about both sympathetic 
chairs. The patient r ecovered nncventfnlly and 
when seen almoct a year after operation, be was 
working tod was weD ndsfied with the rtsolt ob- 
tained In his case. 


Histological study of the gangh* showed 
that thert was more proliferation of the Imlng 
endothtiial cells of the axtenoles and small 
arteries than m the cases of Raynind s dis- 
eaae which we have studied but ttiU prolifei 
tiOQ was by no means unlver«L There was 
also alight thickening of the walls of the larger 
vessels pre*ent In the gangiU, so that the n« 
mal ratio of lumen to wall (2 to i) was reduced 
to 1,8 to I and is thus less than that seen In 
the vessels eiammed In cases of Rsynsod • 
disease There was no evidence of acute or 
chronic inflammation. Fibroblsats were not 
prtfent and excessive connective teeue was 
absent as demonstrated by special stsmbg 

methods. Several small coDrctiona of lympho- 
cyte-like cells werepresent, but none were irat 
tered diffusely throughout the ganglia. 
groups were not aasooated with blood ve«cls. 
There was mild cedema of the connective 
roe, but this was not universal In the 
The erdema was more marked in the gangn* 
removed from patients roffering from thioni 
bo-angiitu oblltcnuii than from any 
ganglia studied. Special ttamlng roeth^ 
were employed in studying the ganglion ceiU 
tbemsclvea, bat the changes that 

ent were very shghL There wns a ^ dj^ 
of chromatolyais m about a seventh of aUW 

cdb whereas a fourth were nonnaL Xn 

than half of the cells small vacuole* were 
ent at the penpheiy and these correspoedeC 
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in ailuation to the cndocapaular cclla The 
\aajolc 3 appeared to ha\c been caused bj 
swelling of the endocapsular cells, the nuclei 
of ^shich ^cre prominent and c^noplasm 
could be demonstrated onl> uilh difficultj 
with the speaal stains that Is, Cajal s gold 
chlonde and sublimate method and Hortega s 
siUcr carbonate method for microglia and 
oligodcndrogha The deep-staining nuclei 
were surrounded b\ a clear space such as Is 
seen in acutelj swollen oligodcndrogliat cclU 
desenbed b\ Ptnhcld and Cone Mucus 
stams revealed onlj slight traces of some of 
these I’acuolcs fhert were several cells 
which had been replaced b} large vacuoles 
and remnants of the ganglion cells were com 
pressed at one part of the pcnpher> against 
the cell capsule This process of \Ticuolar 
degeneration or destruction seemed to be dif 
ferent from changes brought about b> swelling 
of the endocapsular cdls The sutillen endo- 
capaular cells corresponded closely to the 
vacuolization present in the periphery of cyto- 
plasm of the ganglion cells Pigment was 
present in the cytoplasm of more than 90 per 
cent of the ganglion cells but was slight in 
amount In 75 per cent of the cells There was 
considerable pigment in 30 per cent of the 
cdls and there were few cells m which there 
was pigment graded 3 The average age of the 
patients with thrombo-angutis obliterans was 
35 7) ears. The average age of patients with 
out pigment in the ganghon cells was *96 
jears, of those with pigment graded i the 
average age was 36 8 years and of those 
graded a the average age was 46 years, the 
one patient with pigment graded 3 was aged 
53 years This again conforms with the tend 
ency for pigment to mcrease with advanang 
age in nerve cells and espeaally m the tym 
pathetic gongiion cells 

AiToams 

Ganglia from 46 patients wnth arthntis were 
studied histologically In some cases both the 
upper or lower extremities were denervated, 
and m others all four extremities 

Among the vanous types of patients suffer 
Ing from chronic infectious arthntis ore young 
adults who have painful swollen tender 
joints, associated with limited motion, atro- 


phy of the muscles, and loss of function Pa 
tients complain also of cold extremities mild 
changes m color of fingers and toes and utces- 
sivc perspiration There is a tendency for the 
condition to progress slowly , it is not allcrar! 
by removal of foa, immobiliiation massage 
or cxc r as e , and is symptomaticalK rclicvcil 
only by the anphcalion of vanous iv^pcs of 
heat In certain selected eases of this grouj) 
operations on the sympathetic ganglia arc fol 
loweil by relief of symptoms and by the im 
provement in circulation which follows the 
VTisodilalation (■*0) The skin becomes warm 
and dry and pain is generally relieved the 
tenderness tends to disappear and the swell 
ing subsides In selecting suitable cases for 
the operation the nsc in surface tempcralurc 
of the crlremily following intravenous ad 
mimstration of tyT>hoid vacanc is used os an 
index, and if there is no apprcaablc nsc in sur 
face temperature or rchef of symptoms fo! 
lowing protein Injections the operation is not 
indicated 

The following ease is reported because it 
presents the salient features of a slowly pro 
grcssivT arthntis not ynelding to the usual 
thcrapeubc measures T*he associated vaso- 
motor changes as evidenced by the cold 
clammy cxtrcmlUcs which vrerc Icmporanly 
reheved by the mtravenous administration of 
typhoid vaccine formed the basis for sym 
pathcctomy The history of psonasis and the 
presence of mild lesions at the time of exunu 
nation raised the question of a differential 
diagnosis of chronic infectious arthntis and 
arthropathia psonatica (13) The clinical fea 
lures, however, were those of the former and 
the excellent response to operation rendered 
this ease most suitable for histological study 

lU^raUte emit A man, iged 40 years, came to 
U»c dlnJc compUInlng of pain stlffoe**, and defonn 
UylniliefiDgenaodtoei. Femrjearabeforeadmia- 
“ tiegan to have rfreUlojt redoeia, and pain In 
the rirtt index fimer The remaining digits of the 
nght hand became limBariy involved and gradutllj 
^ left hand became affected with the same proceta. 
"ac condition progreaaed and after 1 years had 
mpaed the toea on both feet began to ewell and to 
bejjw painful and stiff The arches ached with 
activity but were relieved by rest This condWon 
progressed to the point where the patient was unable 
to walk or use hli hands without pain and dis- 
comfort. 
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Enmlnitloii dodoaed areu of paorlatfi oq tbe 
upper mkltfcn] rrfkiits aul oater niTface of tbe 
r^fht leg which had been preacnl Intermltleoll/ lor 
the prrrioui 6 yart. There wu mcxlente awell^ 
of the left WTut «Itb teodcrnCH and » per cent 
limluttoo of doml dexioo. Both handi went cold 
■nd thghtly clunmy mlth rreOlitg aod motion of 
pbaUngeai )oinU wia llnjlfed. Thae were trophic 
cKajigp« in the fingemiila. Both feet were cold and 
cbmmr There waa marked iwellliig and tendemefa 
at the bate of the toes on both feet «nd tendcntcM 
on prcaaure over both arcbea Both handi and feet 
were cyauiotk. Roentraograma rerealed healed 
tubcrcoloua leaJom in the upper part of tbe right 
lung. One dead tooth «aa loun^ and remored. 
}bL 0 d proiudui traj treated. Beoauae of the eeid^t 
aaaodated vaaomotor apesm of tbe peripheral ar 
tenea, t>phofd vaedne waa ^-eo intraFenooily 
ahjch was foQowed by marked relief of pain and 
the alin over the ertrmillca became warm and 
pink W hen the turiace temperature wai compared 
alth that taken before the Infection had been ^ven 
a marked ri»e had taken dUa thus extabflt^g a 
aatnfictorv vaaomotor (ckkz. 

Bilatenl lumbar lympathetic gangUocMClomy 
fUg il au periormed. The aecood, third, and 
fourth lumbar f>-rapathetic pr'^ta were r ea ected oo 
both edea. Thm w«j a sarted lodammatorj renc 
tMn abcHit tbe rMDpathetlc and tbe or^yftif 
Imph nodes «en enlaj^ asd Indamed. The 
1\ mph nodes wen remored and mlooscoplc aectioo 
resetled fatt> fibroeb altb Indunmatery nodnlei. 
PoUoalng an uneventful cocrraksceoce, the patient 
«u rehet-ed of almost all the pain In both feet they 
became warm and cyanoals dmppeared. 

The questxm of cerricDtbancic lympatbectomy 
was considered, but the patient wkhed to wah for 
time to evaluate tbe improvement in the lower ei 
trcmJlieS. .si« tTw«ith« latrr ggmlnM tloa re%-eel.^ In 
creaaed severity of tbe condition of the hands. Tbe 
patient was walking without pain his feet were 
warm and drr. and he requested that a sectmd opera 
Uon be coniloered. BQateril cervicotboradc sym 
pathetic gangUonectomy (Fig i) was done, remov 
log the stellate and aecond thoiidc ganglia after 
rewKling the transrerae proceM and pert of the 
first rib hlarked aBeviation of pain In both bands 
followed. After an uninterrup tea con ralescence tbe 
dent retnmed home, contfaming to imprerve until 
ctruld use his bands without p^ and with Teiy 
little reddnal stiiloess (15) 

The changes observed histologically in 
these gnngha were similar to those desoibed 
In the gingha rcnwvcd from patients soffering 
from ^ynaud s dlaww and thrombo-angiltls 
ohlltcram Most of the blood vessels were 
normal bat m a few tliere was mild proU/era 
tlon of the Iming endothdlum of the intima 
and In otl^rs there was alight thlchenlng of 
the walls of the larger artcrfei In the gan^a 


The ratio of lumen to wall m this grou p mu 
T J to I Instead of the normal a to i There 
was no evidence of acute or chronic Inflam- 
mation polymorphonuclear lencocyta were 
not present fibroblasts were absent, and there 
was DO increase In adult connectlre tj*"*** 
Althoogfa there was no inflammation there 
were small collections of lympbocyte-llhe 
ceDs but these were collected m group* and 
not scattered diffusely throughout the gangEa. 
In the ganglia removed from patients loflcf 
Ing from arthritis slightly less than 50 per 
cent contained pTnBar small coHecti^ of 
these lymphocyte like cells. There was a 
slight amoont of cedema in the gangfla, but 
it was localised, and varied gr»tly in the 
other ganglia removed for Lrui contHtjcm. 
Special stains were atlllzcd In studying the 
ganglion cells, and approximately two-fifths 
of the cells were normal one fifth of them 
manifested a mild degree of chromatolyifs 
and a few cdLi were pyknotlu In ippmri 
nutdr two-^ths of lie ceDs there was ncu 
oUaatioQ at tbe periphery and this cont 
spooded to what seemed to be swoflen endo* 
cap^slar This vacuoUxabon was mild 

m most of the <*^11* In which It was present 
but Id a few r» 11 s It was quite promioeot. The 
swoDcn endocapsular ceDs corresponded In 
situation to the vacuoles m the penpheiy of 
tbe ganglion cefli. Tn an eighth of the gan 
glk>D ceils pigment was not present In the cyto- 
plasm whereas in three-fourths there was a 
alight amount of pigment (graded i) and In 
tbe remaining eighth It was more pronounced 
(graded 1) The average age of ^ 
suffering from arthritis was 30.7 ycaii. Tw 
average age of those whose ganglia contains 
pigment less than grade i was 19 years 01 
those with pigment graded i jr 9 , 

tho*e with pigment graded s 35 yean and ot 
tbe one pao^t whose ganglion cells con- 
tained pipnent graded 3 the age was 53 yaiis. 
These observations again support the 
fhat pigment In sympathetic gan^ion cells in 
creases with age and Is not necessarily a mam 
festatlon of the disease proceo. 

BCLDtonEaiiA 

Scleroderma 11 somctimra ^cvist^ by 
sympathetic ganghonectamy The coodlt»o“ 
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of the skin i 5 dmractenrcd pnnapall> bj 
brownish discoloration assoaated with thick 
cning or atrophj , usuoUj m^’ol^^ng the fingers 
and toes. The distnbution ma\ be arcum 
scribed, spott} or dilTusc, and limited to the 
feet and legs or it ma> m\*ol\e the hands, 
arms, face and neck, and the sUn o\’er the 
upper part of the thorax The muscles and 
bones maj be mcluded m the atrophic and 
degenerati\'c process. The disease is usual]> 
alowlj progressiw and it occurs at any age 
or among persons of cither sei but more fre 
quently among jisung v.'omen All cases of 
sderodenna do not result from disturbances 
in the sjTnpathctic nervous 8>'atem, but the 
lesions of the feet legs hands arms and face 
frequcntlj are preceded by a phase of m 
creased ^’asoconst^ctJon charactcrued by 
cold, sweatv bluish hands and feet similar to 
those of Rajmaud 8 di5case(2) This tj'pe of 
scleroderma has been observed also in cases 
of thrombo-angiiUs obbterans and chrome 
infectious orthntis The early cases of 
scleroderma assoaated vnth vasomotor 
changes, sometimes respond satisfactorily to 
operation on the sj^npathctic nervous sy^ 
tem, but in advanced cases there is no marked 
improvement, because of the pathological 
changes that ha\'e taken place m vessels skin 
and subcutaneous tissues (8 17) The results 
in the early cases ore those of immediate im 
provement m arculation and loosening and 
thinning of the akin over the extremities, 
face, and neck Tht skin and muscles of the 
face lose their drawn expression the mouth 
ran be opened more widely and the tongue 
can be protruded The operation will not 
help m advanced cases in which thickening of 
the flkin and hardness of the muscles have be 
come extreme and therefore if operation on 
the sympathetic system is to be employed m 
the treatment of scleroderma of vascular 
ongin It should be employed as soon as the 
disease is recognized m order to prevent its 
progress If the condition is permitted to 
continue It usually results in pain deformi^, 
and total mvahdian. 

In 16 cases of scleroderma of the vasomotor 
type operation hf« been done and sympa 
thebe ganglia have been removed The fol 
lowing case was selected from the group be- 


cause of the history and dcfimte impro\ ement 
following operation W'c ha\'c assumed that 
histological changes, if present should be dis- 
cernible in the rcmo\*cd ganglia of successful 
cases 

lUusiraim case A wonun «ced 48 JTars, ame 
to the cllolc compklaios of tUQuess of the lundi 
oBSodated with thlct enin g of the ikin ovxr the 
thorax aod face. Her hiitory revealed attacks of la 
creoaing severity la which on exposure to cold all 
of the fingers toes first became white and cold 
then blue and hnall> red and warm After manv 
years these syTaptoms became more pronounced, 
and the skin of the hands, arms thorax and face 
began to lose Its flcxibOlty . resulting in retarded mo- 
tion, Exposure to cold lotensilied all symptoms. 

General eramioalkn was cssentbUy neptl%x 
except for the chan^ incident to the tderoaenmu 
There was e\Tdent thkkenlog of the skin of the face 
the wrinkles being ironed out, and dcfinllc bmitation 
of motion on opening the moo th and protruding the 
tongue. The skin o%Tr the thorax nad a definite 
sheen and conld not be rolled under the finwrs The 
hands appeared waxy the fingers were stiff and pier 
milled about 25 per cent fltrion The Joints of the 
fijDgers were enlarged and tender to pressure and the 
bands were cold and motsL 

Because of the evident association of \isomotor 
^sm and the foBore of other types of treatment to 
cDolrol the progrtas of the (uieaie, sjTnpathetic 
gangilooectomy was carried out and the stellate and 
•econd tboradc ganglia were remo\*ed from each 
afdo (Fig 1) As early as the 6<r\*enth day following 
operation, a decided fhanre In the fadal expression 
was noted the normal pink hue had replied the 
waxy appearance and the skin wss deddedly softer 
There was also a slight increase in skin tempicrature. 
The stlEncas of the hands began to Improve until 
by the fifteenth day after operation the skin of the 
fingers up to the fi^ jomts was normal in appear 
aace All the fingers were warm, bat the mobility 
was not Increased, The mouth could be opicned 
wider and the tongue protruded farther 

One year and ro months alter operation the pa 
tleot returned and her general condition was found 
to be cxcellenL There was definite improvement in 
the scleroderma of the hands, thorax, and face- The 
hands were warm and, altb^h a little stiff had 
shown great improvemenL 

Slight changes were noted In the ganglia 
aindlar to those In the ganglia removed for the 
lesions mentioned already Most of the arte- 
rioles and small arteries in the ganglia were 
normal, and In a few there was ahght prolifera 
tion of the lining endothelial cells of the m 
tuna. There was no thickening of the walls of 
the vessels, and the nor mal ratio of wall to 
lumen was constant throughout. There was 
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no inflainnutton acute or chronic, and there 
was no increase of the connective tiosue al 
though there was a slight amount of oedema, 
but this was iwt umveraai throughout the 
ganglia. It was present In lest than 50 per 
cent of the cases Although there was rK> In 
flammatioD there were small collections of 
l\Tnphoc>’te Ukc cdls in the ganglia In this 
case but in the ganglia from the entire group 
it was present in on]> 30 per cent In the 
gnoglwn cells themsdves there was slight 
chromatolj'sis m a few appraomatel) as per 
cent and in the entire group of ganglia re 
mo\ed from patients suffering from sclero- 
derma chromatoIjTis was present to th«t 
ilcgree in onlv 30 per cent As in ganglia 
studied from all conditions there was \'acuoU 
satKin of the pcnpber\ of the cytoplaam of the 
cells and this corresponded to the swoUen 
in'locaphular ceUa This prohfemtlon corre- 
sponded in degree and site to the vacuoUia 
tion of the odoplaam of the ganglion cdls. 
hgniCTtation was visible in most of the cells, 
but aas usually slight It was present lo the 
same mild degree m 75 per cent of the ganglia 
reraoN-ed for this conditKn The avenge age 
of the patients m the entire group was 35 
>ean In the ensea In which there was no pig 
ment the average age was a; 5 years, in the 
group m which pigment was ^^ed i the 
average age was 37 ^•ears Pigmcit was not 
graded more than i In any case The finding 
of pigment m the ganglion cdls supports the 
observations made In gongUa remoml for the 
other conditions that there is a deposition of 
pigment with adranemg age 

mSTOLOOICAL BTUDITS OF NOaSIAL OANOLIA 

The ganglia which we used as control roa 
terial for this study were obtained at nee 
ropsy in 40 consecutive cases in which death 
had resulted from \’arioas causes. None of the 
patients had suffered from any of the four 
conditions which we hsi'o considered- Y\e 
sought the same changes that we had looked 
for m the varioas condlbons mentioned Less 
than half the \TSscls were nonnai bat the 
changes which were present were slight, and 
roost of them can be accounted for on the 
of age. The walls of the veasels were 
shghtly thickened in more than 50 per cent 


of the fubjects and in a few (ooe^ghth) 
there was proliferation of the endotheBam 
Iming the intima and as m the vascnlsr coo- 
ditions this was slight much slighter than Ii 
constant!) seen in cases of %evm or even 
mild hypertensioa. There was no sign of 
acute or chronic Inflammation or Increase in 
the conneetKt tissue in the ganglia, occa 
sionall) the connective trnae was much 
looser in texture and slight erdema was pres- 
ent this was probably the result of local in- 
flammation which was present in several cases. 
Lymphocyte-lie cdls were present In small 
groups but less frequentlv than in any of the 
other conditions and this was the onl> ob- 
servation which varied from those constant]) 
noted in the ganglia removed in the other 
cases considcrrd. The gan^on cefls them 
selves showed changes limfiar in type and 
degree to those we observed in the other cases. 
Chromatolysis was present in a few gandJa, 
and cyadc degtamtion of several gangoon 
cells was also seen swelling of the 
fular cells which corresponded to the viawi- 
aaboQ of the periphery of the cytoplasm of the 
ganglion was cnmiDOD The rooat inter 
esting observation was that of pigment i n the 
gangUon cdla. Tho various ganglia were 
stuAed the changes noted and the degrees d 
change recorded erithout any knowledge of 
the age of the paUcnt or the condition from 
which be suffered. The age in the control 
senes was higher than m any other lenet. 
The average age in Ua control se ries was 6 
year*. More material must be found before 
definite conclusions can be reached regard^ 
the age at which pigment first aroeari. The 
average age of patients whose pigment w« 
graded i was 43 7 years the average age oi 
patienti whose pigment was graded » ™ 
56 9 years, and the average age of patients 
wbM pigment was graded 3 was 64.7 
There was, as In any control series, a martea 
variation In the inoMdoal cases, but nevu 
thdess a marked tendency for the pfgmcnt to 

Increose with age. This has been our 

tlon for many years and cobddes witn tnai 
of otherv 

OIKEOAL COmrCNT 
In comparing the hlstologicsl 
of the sympathetic ganglia, removed for 
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FU I Cerv-KolboncktiKl lumbar niTTp«tb«ticg»ncU3 
tTmowl»urjffcaUyfrTTOC**rtCDnUln«fljJlliij*<T»e». The 
lack of oalformity la the uatomicaJ dbtrfbut^ of the 
ftloag the •>*Dpatbelk tniok b well fDmtntH •• 
welTu the trodeTic> (of one or emre 6U(dU (0 be foaed. 

conditions described t\ith each other and 
with those of normal ganglia nothing was 
found to explain the vanous vnisailar dis- 
turbances Ml the changes were within nor 
mal limits and most of them can be explained 
on a basis of advanang age There was no 
histological difTercnce between the ganglia 
remov^ for the \"anou 8 diseases although 
these vaned much m their clmical manifes- 
tations The blood vess^ m the gangba 
removed from patients with vascular diseases 
did not partake of the changes m the blood 
vessels of the diseased extremities and were 
similar In most respects to the control \*es 5 els 
Small collections of lympbocyte-like cells 
were present m all the gangha as well as m 
the control ganglia. These cells dosclj sm 
ulated lymphocytes and differential stains 
were of httle positive x'alue yet it is possible 
that they represented proliferated endocap- 
sular cells replacing degenerated or dism 
tegrated ganglion cells In opposition to this 
possibility 18 the fact that they were not 
always enclosed in the capsule which nor 
mally surrounds ganglion- cells although endo- 
capsular cells surround the dendntic processes 



Fig. » Marked varlatioo of ihe derree of erwlocainular 
c«n proUfmUoci may be noled. SwtlilnR of aome 01 lltete 
cella la present wlib er»km o( ibelr p^pb^ with the 
fonnatton of per l pher a J racuollaiioD Id one place, the 
pr^ented eodoeapjaUr cell has replaced the saogUoo 
cell aod In aaolher ocjy a small remnaat of the ipiBglion 
etD la arciv and tbb Is pykaotk (toIokllD bloe X J5o» 

of the ganglion cells These cells were alwap 
in groups and not scattered diffusel> through 
out the ganglia The\ were not assoaated 
with blood \csscl5 wfuch is frequently the 
case in inflammation of the central ner%*ous 
sj’stem S>Tnpathetic ganglion cells are sur 
rounded bj a debcate capsule which is co\ 
cred on the outside b> a layer of flattened 
elongated cells of connecti\e tissue ongm and 
arc referred to as cctocapsular cdls whereas 
the inner side of the capsule Is lined with a 
layer of cells which we have referred to as en 
docapsular cells and to which von Lenbossek 
gave the name ' omphicytcs ’ and Cajal called 
aatcllitc cells ’ The ongm of these endo- 
capsular cells is not yet definitely established 
but we think that they are analogous to oli 
godendrogba, just as De Castro considers the 
analogous cdls of the ganglia of the spinal 
nerves a type of neurogba similar to Hortega’s 
obgodendrogba rather than of mesodermal 
origin In this way they simulate the satclbtc 



776 


SURGERY GYNEC»LOGY AND OBSTETRICS 



F« 3 CMoapakr ceU preUfeatke Ia <m «Q. «Ub 
vtAolatkiQ o< tie peripj^ tie cell In taMte cvO. 

Ktonpeokr ccQ pnlllemka i* i^DoaeuitH. Tbewolk 

wc Mttened (hemuiTUa cad <a«in Xm) 


cdU of tlid central oervtjoi ayitem, Thdr 
reaction both in the normal ganglia and in 
those sumcally remo\*ed la tlmriar to the 
acute awefiing of the oligodcndrogUa described 
by Penficid and Cone, and which have been 
shown to be analogous to the mucocytes of 
Grynfdtt The swoUen endocapsular relic of 
the sympathetic ganglia were forrounded by 
dear spaces dmtlar to ollgodendroglial cells. 
It is with the greatest difficulty that cefl 
bodies belongmg to these cells could be demon 
strated even with Hortega s tQver carbonate 
method Cajal t gold chlonde and tubtlmate 
method ilio failed to reveal cell bodies. None 
of the fwoUai endocapeular tyHc contained 
dfcbns which had ah affinity for silver Indies 
tive of phagocytic activities to that the in 
dentations In the ganglion ceDi were not the 
result of phagocytosis. However mucus 
stains showed that tome at least of tbe 
spaces around the endocapsular rdlc coo 
tained a slight amount of thin mucus. This 
was not constantly pre sen t but was teen 
with saffident frequency to produce a liml 


lanty to tbe mncocytes which Baiky tad 
Schaltenbrand have shown to be aortely 
swollen obgodendrogUal cells. In only a few 
ganglia these endocapsular cells appeared to 
be proliferated (Fig a) Even more rarely 
were the cctocafHuIar cells proliferated tl 
thou^ in the few instances m which It had 
occurred it was quite definite (Fig 3) Host 
of the large cysts which caused cocnpresstoc 
and frequently complete destruction of the 
ganglion cells contained abundant and catOy 
demonstrable mucus Some of tbe svmpa 
thellc ganglion edit had a ragged appearance 
(Figs. 4 and 5) this we havx refenisi to u 
vacuohiatJon considered to be the result of 
tbe acute swelHng of the endocapsular ceDi 
which occasionally contain mnctis. Thispioc 
esB may beexwoe quite prtnounced and tbe 
vacuoliiatlon may produce marked reduction 
In thesixeof tbecdl body simulating tbe cor 
roded cdls of tbe spfnal ganglia, which have 
been described by ^ Castro (Figi. 4 and 5) 
In Dooe of the ganglia whkh we have shnSed 
had it progressed to the degree described by 
De Castro, or led to comi^ete duintegrttko 
of the ganghoQ cdl Arci^d moat gangtios 
edk in preparations there b a definite 
clear ^ce separating it from the cell capsole 
Thb apace vanes much in different ceDs, and 
it appears to us to be an artefact doe to 
ihiintage of the cell during the process of 
fixation The presence of pigment grenults 
m the cells of the sympathetic gangBon ts 
recognised by all investigators, and It Increases 
with age so that In elderly persons most cdls 
contam numerous pfgmcnt granules. Our 
study of the sympathetic ganglion celb con 
finned tbe observatlooa of othen that the 
pigmat increases with age and that h fa 
made up of two tvpes, the Upochrome or fat 
oontamlng pigment r^ch italns with sudan 

m and the fat-free type which has an affinity 

for silver and is probably a true melanin jag 
mcnL Increase In the deposition of pigment 
In the body during tbe later decades of hfe o 
not limited to ganglion cells of tbe lymi* 
thctlc nervous mtem but It increases In tbe 
gan^wn rdli of tbe central nervous * 5 ^*^ 
and in many other organv In our study of 
the ganglion of the lympatbctic nervous 

system a definite increase with advancing age 
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FIc 4- A ipnp oi foar googlkn oeUs, om «f vhkli b 
oorroAl one tWn the diect the capnUr prallfcn 
tbn vlth the Tusollatioo the celi body (tQvrr Impres 
futbc X700) 


Fie j Thb guqriioe cell ihow one Urfe ramole en 
croacMsf oa iu cdl bed/ The Dodm n the nmllea 
ei^VinpBil ar cel) whkh caoeed (be vacuole, b v-btUe (tO 
>Tr liBprffnatkm X84e) 


(vas constantly noted and 'w-c feel that this 
bas no connection with the disease process for 
which the ganglia were removed Occasion 
ally many bn^t eosm staining granules are 
mtermm^ed ^th the pigment granules The 
significance of these eosmophihcgranuleslsnot 
clear With silver impregnation methods the 
outlme of most ganglion cells appeared nor 
mal with their numerous processes extending 
in all directions mto the surrounding tissue 
and neurofibrils appeared normal (Figs. 4 and 
5) Occasionally gangbon cells were com 
pressed by cysts which we have noted in con 
sideration of the various cases and even the 
remnants of the compressed cells had a strong 
affinity for silver mtrate (Figs, 4 and 5) The 
same silver impregnation methods demon 
strated the fact that axis cyhndcrs were pres- 
ent in normal numbers and thej seemed to 
be normal m outhne and regular in their 
conrsc and distnbution 
These various observations lend support to 
the conclusion which has frequently been 
advanced, that the noxious agent causing the 
vascular for which operative relief 


has been instituted doe* not act on the 5>Tn 
pathetic gangba rcmo\*ed Smcc the reraovTil 
of the sympathetic ganglia leads to improve- 
ment of the blood 5 uppl> to the affected limbs 
it would seem that the ganglia ad simplj os 
relay stations for impulses from higher cen 
ters where the disease ongmates 
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ADAMS AND LIVINGSTONE' 
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T he absence of a safe and satisfactory 
method of occluding large bronchi has 
been a great handicap to the develop- 
ment of surgery of the lungs The recent 
important experimental n-ork of Adams and 
Livingstone In r\hich bronchi were occluded 
by the local application of a 35 per cent solu 
tion of silver nitrate has possibl) supplied a 
method which may be of vast benefit in the 
treatment of patients with pulmonary disease 
In attempting to repeat the work of Adams 
and Livingstone (2) In order to satisfy our own 
cunosit) several difficulties were encountered 
that arc being reported in this paper In addi 
Uon studies were performed under several 
expenmcntal conditions that have not been 
investigated by them 

Dogs and cats were employed os the experi 
mental animals. A 35 per cent solution of 
silver mtratc was used in all e.xpenments 
\ small piece of cotton that had been placed 
on a bronchoscopic forcep was saturated with 
the silver nitrate and the application to the 
bronchus was made through a bronchoscope 
Morphine was used as the amesthetic for the 
dogs and nembutal for the cats Ether antes- 
thcaa unaccompanied by the injection of 
atropme was tri^ in some of the experiments 
but there was such a profuse secretion into the 
bronchus that the silver nitrate did not exert 
its effect 

Cats were used as well as dogs because the 
mediastmum of the cat is more ngid than that 
of the dog Attempts were made to use rab 
bits which have a still more ngid mediastinum 
but due to the small size of the trachear these 
attempts were abandoned In the first group 
of experiments on both dogs and cats the 
death rate was high Seven of the first 10 
dogs died and 8 of fiie first 10 cats lived only a 
short while Death frequently occurred witrun 
48 hours following the application of the silver 
mtratc and it was usually associated with 
hfemorrhage The animals which died several 
days following the apphcfltion showed at 

Frea tW TVp«itBHSt of So 


autopsy a pneumonic consolidation of the lobe 
the bronchus of which had been cautenxed 
A similar appearance was noted in one dog 
that lived IS days In one dog that was killed 

davTi following the application of the silver 
nitrate there were several rather hard areas 
in the lobe in question the neighbonng bron 
chi were dllat^ and contained mucoid ma 
tcnal The rest of the lobe was air containing 
In a cat that died 36 day's after the appHca 
tion part of the lobe the bronchus of which 
had b«n cauterized was completely atelectatic 
while the remainder showed a pneumonic 
consolidation In sev'cral of the animals one 
or more of the lobes were completely atelectatic 
as has been desenbed by Adams and Living 
stone A photograph of the lungs of a cat 
which shows complete atelectasis of the left 
side IS given in Hgure i This animal was 
killed 37 days following the application of the 
silver nitrate 

The mortalitv rale has been vi;ry much 
lower in our subsequent c-Tpenments and we 
believe that the high rate In the earlier studies 
was due partially to the fact that we did not 
nd the cotton pledgets of the excess of silver 
mtratc It seems likely that the pressure of 
the pledget against the bronchus squeezed 
some of the solution out of the cotton and 
allowed it to escape into the smaller bronchi 

Embolic lung abscesses were produced in 10 
dogs by the method desenbed by Holman 
Weldlcin end Schlueter Two weeks later a 35 
per cent solution of silver nitrate was apphed 
to the bronchus of the affected lobe Three of 
the dogs died several days following the appli 
cation The 7 remaining dogs were subjected 
to autopsy 6 weeks later A residual abscess 
was found m 4 of the 7 dogs The bronchus 
of the diseased lung was not occluded in any 
of the 7 dogs In 3 animals in which the 
abscess was in the nght lower lobe, the bron 
chus of the nght accessory lobe was found to 
be occluded and the lobe was completely 
atelectatic while the bronchus of the diseased 

rfCiTof VuderUb Uilrmftx 
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F1{ Heui ftod tanci • cat *tk7«inx coap^t 
id«rtui* ol left hui( fofoirlsl the t;^)Qcatlan ot uh'Ct 
oitnie to tb« bt^odjut 



FV t. Sbo*fm u—fJ t i * »tdect*<fa of riffat x xu eoor 
lobe The riftkt low lobe b elr c oa U fcih n efld t wn 
mUoel ebona* b to be 


tobe wu Qot occluded »Bd tbe lobe wt» oot 
atelfcUtic \ *m«I] rciiduaJ tbtce«i tnu 
preterit )□ the ktrrer lobe U these ) lnflUiice». 
The accompaoyirig photograph (Fig t) abowa 
the atelectatic acc«Bor> lote and the oorn 
collapsed light lower lote of ooe of the dog^ 
\ ttihII abscess can be seen in the right lower 
lobe. 

•Ydams (i) has recently found that the ap- 
plicatioQ of lilvw nitrate to the bronchua of a 
lobe containing an eiperimenlall) pnxluced 
piTJcenic abscess osuaD) causes delay in the 
hcafog of the abscess. Our findings in thla 
respect are confirmatory of his. 

Incrapulmcmary dlioiK in the human is 
frequentlt associated iHth thickening and 
stablliaatlon of the mediastinum, or adbodoos 
between the vrscend and parietal layers of 
pleura., or both. The condition ol affairs in 
the ch^ of the normal dog is quite different 
and partkulaily so since the has an ex. 
trcmcly i>iin and casfly movable mediastinum 
In order to try to render the chest of the dis- 
eased human and that of the dog more ncariv 
camparable two types of procedures were per 
foTtned. In 5 dogs, a portion of one of the 
lower ribs was remo\*ed and the right lower 
lobe was sutured In a number of pla^ to the 
chest wall and the viiceral pleura of the lobe 
was pamted with mercurochrome. Two of the 
dogs dkd of empytma. After the mosions had 


healed In the rcmalniDg do^ sflycr nitrate 
was applied to the irgion of the right 
lobe bronchus. Six weeks later the ■ t i hrui i 
wart tilled There were fairiy finn adheskau 
between the right lower lobe and the chA 
wall The bronchus to the ngbt Iowct kibe 
was not oedudoL In one of the anlmsls, the 
brondms to the right acceasory lobe w oc 
clodcd and the lobe was atdecUhe. In cx 
penmeots on 4 dogs, an Intercostal Indiioo 
was made 00 the nght dde and the mediaa^ 
pleura was pointed with 3 5 per cent 
Two of the animals died ol emp>-ema. Wtet 
the inasoot had heoled, silver nitrate ^ 

appUed to the right lower lobe brooch^ m 

two animals were sacrificed and 

wcekslater Themediastlnumofcachwasthlck 

enedbutwasnotabrolutelyfixed. There 
bronchial oedusion m either of the animals. 
W e do not bdlevc that these expenme^ vt 
highly significant because the num^ d 
mils U small and because rtpealrf 
UoDS of the iflvcT nitrate would probably have 

reaolted in ocdonoiL . , 

AttempU were made to produg 
occlQiion b puRia 
old for the purpose of swdying 
In the lungs aftcT the 

development The mortality rete m th^ « 
p^r^nasheenyerykis^ 

had «vrre parox>-sms of coughing 



BLALOCK AND RAA^IOND STUDIES ON BRONCHIAL OCCLUSION 781 


ScN'cral of the puppies lived less than a week 
following the appucaUon of the silver nitrate 
Death of 3 of the animals occurred 4 weeks 5 
n-eeks, and 6 weeks following the application 
of the silver nitrate. Gear fluid was present In 
both pleural cniaties of a of these There was 
complete atdcctasis of the left lower lobe of 
one of the puppies while the 2 remaining 
sbon-cd a pneumome consohdatlon without 
bronchial o<xlu 5 ion 

The output of the heart and the ma-cimum 
and raimmum blood pressure were determined 
m experiments on 3 dogs before and after the 
production of atelectasis of the left lower and 
the nght accessory lobes No significant alter 
ations m other the cardiac output or the blood 
pressure were found The occlusion of a 
greater number of bronchi would probablj be 
associated with changes in the cardiac output 
and blood pressure 

sumwR\ 

The method of Adams and Livingstone of 
produang bronchial occlusion b> the local 
application of 35 per cent sflver nitrate has 
cmploj'cd In experiments on dogs pup- 
pies and cats The e.Ttremel> high death rate 
m the eariy experiments n-as probablj due 
partiallj to the use of an excess of the silver 
mtmte solution The dangers were lessened 
but not entirel> eliminated b) obscr^^ng this 


precaution WTicn the attempts at bronchial 
occlusion were successful the alterations in the 
bronchus and in the atdcctalic lobe of the cats 
and puppies were similar to those that have 
been desoHbed b> Adams and Livingstone for 
the dog 

Attempts at occlusion of the bronchus of a 
lobe that contained an embohe p>‘ogcnic ab- 
scess were unsuccessful The abscess did not 
alter the ablllt) of the silver nitrate to dose 
the bronchus of an adjacent lobe In the sev 
eral expenments In which adhesions between 
the visceral and panetal la>cr8 of pleura had 
been produced and m those in which a thick 
cning of the mediastinum had been caused b> 
imtants the single application of silver nitrate 
did not result m an ocduslon of the bronchus 
The ocdusion of the left lower and the nght 
accessory lobes of dogs did not cause significant 
alterations in the cardiac output and blood 
pressure 

niDLioGR,\rin 

I Aixun, t\ BrooebUJ itnali la luppontK'e 
polmoLuy leileiu. Brec, Sot Eiper BIoL ± ifri, 
iW» nil U7 

1 Adaks, W EZ, md Lni'scno'cr, R if Ckntas the 
bfWKbiaJ uinBp in pulmonary lorgriy Ann. Sarjt 

193* lix 106 

3 IIOLHAM E. \\cn>LEJ!* I F t&d SOtUrtTEB S V 
A method for the experiinefltal prodotlkia of lonr 
Proc Sot Eiper Bk>L 4 .Mcd 1916,11111 



CLINICAL SURGERY 


FROM TDE GRA\D RAPIDS {MICniGAS) CUMC 

SLTRGIC^L AmHCEMEXT OF LIP MALIGNANCIES 

FtRRlS Siirm A B ilD FA CS^ Ciun> lUro*, 


T SE imtul muH maltgnapt leuoas about tbe 
lip* are rimply aixf effccthTly managed 
other RirgiciLlh or bj Mme other de*truc 
ti\*e agent The larger more ad\-anced lesKma, 
which do not reoidre deatnxrtioo d more than 
ooe third of the lip mav be remmed and the lip 
repaired without the Introduction of lordgn 
tmuc 

Leslooa rcquinne dettmrtioti of more than one 
third and p^blv the total Up have been leaa 
boldlv and frequeotl) badlv maoa^ beotcue 
the attendant had do ud^ctory techoaqae for a 
rep^ of the lurglcal defect 
Few if any of tbe operatioca deacribed in tata 
for large panbl or total lip r eeonatrjctioo thoold 
ever be emplo\td. Practically all of the« open 
Uqu contempUte the u>e of full thickneu cheek 
flap* which are cut without regard for tbe miades 
of eipresdoo about tbe mouth, or for blood and 
nerve supply The Indoded muacle atrophlei to 
meat mstances and sopplks only a tear filling 
which B without functi^‘ 

hlethods of recanatrcction abould be Limited to 
tho*e that conaerve all function r w iia tnlny after 
the Iip destinctkm frecprentl) it is pomble to 
reatore tbe major fonctioo in the repaired piart 
It U nn-cr neceaaary to cot Into the moacolatorc 
about the defect An entUe oxipcr or lower lip 
maj be Imcd and cui c i ed from tbe i-ldnity of the 
defect with a minimum of viilble acar “^be a»- 
metic result under aoch ebrumstances will, ob- 
viously approach as near the normal as b pcBslblc 
m any surface repair 

Confidence bom of the certainty of fuch 
restoration, will permit both the patimt and the 
phvaidan to attadc tbe problem baldly and with 
greater hope of a ■occessful aolubon. 

tUALL LinOVS 

The amount of tbtue removed b determined 
by tbe iixe and character of the lesioa. Tbe lines 
ot eitdiioti ibould be illghtly curved *o that 

rroT* *«as. Kitf E ll — OTfn Swtor 


approximation will result In a small ele\atkio of 
the Up border at the line cf suture. This dTridon 
prevTnt* the formation of a notch in the hp 
border as the result linear tear contraetko. 

LAtOE LESJOV WITH AHD ailUOtTT UETISXAIEI 

The roanagement of these lesioos b canpfetrd 
In 3 atages firtt- destroctioo of the lip lesioo with 
or without bleu daaectioo of the timk lecood, 
rcccfUtrnclicn of the hp third, coametic ccr 
rectiooa. 

Tbe fint aUgt re^uinpg block disaectko, a 
performed under general a nnihrwa, ot Dptog 
either averiin cr cthe taper Tbcac c*** 
reqolrfng onh dbaetlko of tbe tut*Qotal and 
digastric triangle* are operated upon under low 
•nxjNKfa sqjpJeDttted with *eidhjm amj-tal 
or oembutaL 

The line* of »kin incbktt should be pla^ tl 
least I ceutirorter co dthff side of the palpabfc 
borders of the Jesfoo. Tbese botkr* ttrrwd 
from the free margin of the hp to theboeW 
•ulcus or a* far bejxod as the lealoo require m 
ttwwi» in wfajd the Ie*kai involve* coly the 
lip, the eidafco b completed by carrying a hor 
lianUl Indiion akmg tbe *aJcu* about 3 to 5 
mnUfurt ers frocQ the lomii. , , _ 

Tbe management of the border* of tha 

mu*t anticipate tbe recorntroctlon ol the Hp. in 
■ccomplbh thb, flap* for a Unit* to replace 
ct(ie3mnco«a for the outer ikin 

for the t-erallioo free margin, most be to pian^ 

that ample material enjoying an adequate Moon 
•unpfy Is avaflabJe. , , , rr. 

The blood lupply of tbe lining flap, 
be refiteled from the lUn 
ot the mooth, mtat come ^ 

the mtueje borierio* tt» 

teoueoUi IbomticoKcoUiUeitgemiatbemi^ 

.ceumtety 

with fine, do*ely pl*^ bcasehalr 
prodoce. a Smi^ot acar aod a 
EOood aoFpJr T'* “Wt? >• 
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The suture lines about the mouth are painted 
Hath compound tincture of benzoin and tnosc on 
the face and neck covered with a gauze dressing 
wet with alcohol 

All ikin stitches arc replaced on the second or 
third da> with gauze collwllon supports which arc 
maintained a minimum of 10 da\i. 

The lining of the lip which is formed M reflcc 
tion of the skin from the face Is annojang to male 
tients because of the growth of hair This can 
replaced after 60 daia with normal mucous 
membrane from the chee^ The repair Is effected 
b> multiple eidsion Apnroxiroatelj one half (he 
skin can be rdnox-ed at the first stage and buccal 
mucosa adi-anced to fill the defect. Sufficient 
relaxation of the mucous membrane will again 


occur at the end of 4 to 6 weeks to permit the 
excision of the rcmaming skin 

It IS sometimes adiTsable to utQize flaps from 
both sides of the mouth in the construction of an 
entire Hp UTien this method is followed a long 
covering flap and shorter lining flap should be cut 
on one tide and the rcvcnc procedure practised 
on the opposite tide This will place the juiKlion 
line of the co\Tnng flaps at a different point than 
the union of the Iming flaps and preiTnt a de 
pressed adherent scar line 
This plan of management pennlts the boldest 
attack on the local lesion and, at the tame time 
pitmdes a method of repair which Is highli 
satisfactory from both functional and cosmetic 
standpoints. 
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SURGER\ G\’NECOLOG\ AND OBSTETRICS 


FROM TOE KASR EL■AI^ F UOSPITAL CAIRO 

\ TECHNIQUE OF TUBO-UTERINE ANASTOMOSIS (IMPLANTATION) 
IN INTERSTITIAL AND ISTHMIC OCCLUSION 

AIDIAD STLAFEEK BS (Lowd) FR.(1S.(E)«) Cajki, F-cytt 

OjiuiA-vnl ud O t—UK liip— to Cjto D-AIay D — tJ» t] 


T ubal implAnUtk>n li it tboald at all lenT 
the object for which it li dooe must be 
plaimed so as to fi\'e the uunoit uterine 
security both during pregnancy and labor It 
should not dtftorb the Dormal anatom) b) bi* 
junng the rauaculature of the uterus or its cornual 
iphiDclers. 

It should as well aim at conserii'ing the salpingo- 
uterine cDtilinuIt\ pcrmanentlj Mere implants 
tloo into the uterine cornua and the bringing to- 
gether of utenne and tubal mucosa (end lo-eod 
un»o) is Imaffident. Et-en if permanent perme 
abflit) is thertbj attained the Une oi ioncikm 
might become coustrlcted which would defeat 
our object 

IKDirATIOlrt ATO COWTSA rKDICATTOKl 

The choice of cases for unplaoialioQ cannot 
usoally be definitely dedded beforehand as we 
cannot foretell whether or not sa^dent tubal 


Implantatiou a not found feasible we would iben 
be able to liberate adbeskxis resect anv diseased 
part of the ovarj or the tube or correct the uter 
Ine posldoti if an> of these coodluons Is preaeoU 
Tubal Implantaboa is Indicated under the fol 
lowing drcumstanccB 

I In the presence of sterility with interstJUal 
blockan that thaws no evidence of any actual 
adnexal mflammatioTL 

a Or m cases In which there had prevfc»ufly 
been adnexal inflammatioa which had been re 
lieved and there had been no recurrence for a 
sufBcfentl) long period Le. about a >‘ear s time 
Pre-operative hysteroaalpmgography should 
alw^)*! be done prdcrably not lew di^ a week 


befoiehancL A coarse of treatment with tampoos 
and douches is done aftenrard to alleriate tny 
irritatioo caused b\ the rnsnlpulstions or the 

E IoL Implsntatloo would niturally have no 
In cases that show defini te uteniie tnlsatO- 
ir atrupht or In cases of oranan hypofeme 
tkm whethCT pnmai> or secondary to the chronic 
pelvic Infiaminabon and tdbetians. Restitution 
of anatomical and functional pcimcabilitv fnlfilh 
no ob]^ in lach cases. 

rrzM or Tin: oraMTio't 
The usuaJ vaginal toilet Is earned ouL 
The cervix is dilated to the sue of s No. 8 
Hcgar dilator so ibot a Benncy Insufflator cia 1» 
inserted without an) leakage The Insufflator n 
left fa rUu 

AUmi>ul Tbe adbeswns «« 

eiated, Tbe uterus and adnexa are driivefed 
throi^h the w tain d. A scpund with a bolbo™ eid 
b Introduced into the abdominal epcnlag of bclh 
tubes to determine the eiteot <A their F*teac) 
and to obtain a due as to where we shDuld cat 
the tube soow— that fa at lU Innennost penne 
able poinl (Fig i) We should require at least 
6 cmtliDCten of fallopian tube (ampuUary ana 
Isthmlal) for efficient utnisatjor 
Tbe fathmlal tube which fa the part itfuaUy 
blocked, b liberated from its mesowlpmi ^ to 
the cornu where It merges Into tbe abort toto 
•tllfal (Kft i) At lib jmciSa Md ^ * 
consdotB preservatioQ of the cornu in its 
a circular bdilon through serosa ^ 
fa made until we encounter the fibrosed lmp« 
loeahle core that remaini of the intcmltW 
cosa. This core with lu 
InlerstltiaJ tfaeoe fa patiently and gently diiaectea 


Ft* I n^s 

Flf. I Dravfatx iftowtax ect^aded trEB ta tube. 

Ft( 1 DrawlBaibcnr lfl atbelflaaiPOStpcTtaeatilepoiBL 


Flf-i- 

FSf > 11* toW.J tobe k Ubentrd frocm tt» * 
IpfaT Dp to tl* conm- 
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n* n 



FI]? 4 Ctrefal dUwctlon rnabln ui to <ronyf\T ll>c 
moicular Intcj^ty of ibe comui 
FU 5 Fenton dllitor inieried in l«ih Iricu tt tame 
lime 

Flff 6 Two nl^t wlure* ba\T been pamd throunb 
the whole thicknett of the inner eo<b of ibe eni tube 
Rj 7 The future U bdn* carried oot throoifh cornu 


uterine fnmluf, the other coma to oppotlte tube tod out 
throuxh ahrionuAol Incbkm 

FI* 8 The futam have been pullet] throoxh inoppotiie 
directions »o that the inner part of eweb cut tube b tele 
•coped entirdy into the rwpectlic coran to the dcRrce 
renuired 

rlf Q. Later urp in procedure. 


out from tJbe cornual musculature mth a fine 
Liufe If it cuts ihrougb os frequenll) happen* 
the whitish spot that represents its continuity 
servTS for further dissectwn until we open into the 
cone of endometrium that Imes the utenne angle 
The dissection Is made much easier b\ the utlllia 
lion of the Bonnej or other insulTlator to distend 
the uterine caWt) and thus to bring the endome 
tnal apex of the cornu farther out The opposite 
side is treated in a wmilar manner and a small 
dilator is inserted m the opening alread> made 
when the insufllotor is again manipulated B> 
this patient dissection we are able to conservT the 
mus^ar inlcgnt> of the cornua (Fig 4) 

The fine tracts left are then gradualh sulB 
dentl> dilated bj means of the Fenton dilators 
the dilators passing through both ends at the 
same time to admit the passage of a whole thIcL 
ness of the tube (Fig 5) Two catgut satures ore 
passed through the whole thickness of the inner 
ends of the cut tubes on both sides and are tied 
(Fig 6) The sutures ere then passed through the 
e^'es of two rather long probes which are guided, 
in opposite directions through cornu uterine 
fundus the other cornu to the opposite tube and 
out of the abdommal ostium togc^er with the su 
tures whkh are delivered out of the same tract 
(Fig 7) The sutures are then pulled upon in 
opposite directions with the result that the inner 
fwirt of each cut tube is telescoped entirely into 
the respective cornu to the degree required 
(Fig*. 8 and 9) 


In cases In which the tube on one side is found 
to be toinllj disorganked or its patent port so 
short as not to be uilliiablc the sutures placed on 
the cut end of the other effeciiiT lube are made to 
pass on a needle through the cornual bole and 
pierce from within outward the corresponding 
wails of the fundus about its middle Ime (Fig 10) 
These sutures are pulled upon sufBoentJ) to tele 
scope the required length of whole lube inside the 
cornu 

Intemipted seromuscular sutures are mserted 
to unite cornu to tubal wail and thus firmK 
anchor it in position 

Tubo-utenne continuitj is thus assured bi 
these steps and a sufficient amount of the entire 
tube is in\-aginaled into uterine cornu Tbetrans- 
utenne and tubal lengths of catgut left in silu 
further help to secure the permanency of this con 
tiniilt> as thej remain there for some 40 da}**. 
Sterile oil or homcnol if available is put in to 
prevent adhesions. After the operauon the 
uterus is usuallj in a good position and the posi 




FI* lo Techmqoc laoue one lube alone b tTmllabJe 
for implantatloD. 
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SURGER\ GTOEC^LOGY AND OBST L ' I HICS 


FROM TUB KASR El^AIN\ HOSPITAL CAIRO 

\ TECHNIQUt OF TUBO-UTERINE ANASTOMOSIS (IMPI^NTATION) 
IN INTERSTITIAL AND ISTHSnC OCCLUSION 


AIDI^D SHAFEEK II B 


(Lttdt.) F R.CA (Ejn.) C\J*o EoTrr 
fcatrOV Saraaaa t» Xjm D-Maf TTi ^Jtl^ 


T ubal lmplanuitk« U it ihoold It il) tcTvc 
the object for which it t* done muit be 
plumed to u to gh-e the otmott atenoe 
lecimty both durmg p r cgniocy md labof It 
tboold Qot (Uttoib the Dormal initoni^ by lo- 
janng the muscnliture of the utenit or it* comaiJ 
iph meter*. 

It ihoukl u well ilm it amjen.’inw iheulpmgo- 
uterine cootinultj pcrmuientJ} Mere imf^inti 
tiotj into the nterme cornua uid the bnn^g to- 
gether of aterine and tobil mucoii (end lo-end 
DtuonJ la irurrffiaent Even if permuient perme- 
ibility b thereby ittamed the Une <A iunclloo 
might become cotwtrjrted which would deleit 
our object 

nroiCATlOKI AKt) COKTIA CTOICATTOW 
The choice of cue* for InplintitioQ caonot 
laoiBy be definitely dedded beforehud u we 
otnaot foretell whether or not lofficieQl tubal 
leo^ will be available- It U therefore clear that 
abdommal erpkntloa b neceoary earn If tubal 
impUntation t* not found feaxfble we would then 
be able to liberate adhesion* reaect any dbeaaed 
part of the ovary or the tube or correct the uter 
me position, if any of these coodltions u presenL 
Tubal implantatioa h liKllcttcd ooder the lot- 
lowing arcumitance* 

I In the presence of ftcrlUty with intentitial 
blocltan that tbowa iw evide^ of any actual 
tdnexu inflammatko 

s Or m cases m which there had previously 
beeft adueizal infiunmatkm which had been re- 
lieved and there had been t» recurrence for a 
suffidentlj long pxiiod Le about a yeart lime 
Pre-operative hysteroaalplngogTipby should 
■Iwaya w done, preferably rut i« than a week 


beforehand. A course of treatment with tunpoej 
and dooebes b done afterward to aflevlate sot 
Irritation caused b\ the manlpubtioc* or the 
liplodol ImpiantatJon would natraally have no 
place in cases that show definite uterioe fnfantli- 
Ism or atrophy or In case* of ovarian hypofime 
lion whether primary or secondary to the chrook 
pcMc Inflammation and adbesksii. RertltutKO 
of anatomical and functional peinietbfllty fulfilli 
no ob)cct In such cases. 

BTtM or TnX OPIIATIOV 

The usual vaginal tolkt b carried cniL 

The cervti b dflated to the aue of a ha 8 
Hegar dDalot so that a Booney iniufllatw an » 
Inserted wiibcpol any Jeakage The losufflator fa 
left iM ri/H _ 

AUfmuiJ Tbe adbatos^a re Ii> 

eraled The otero* and adoera are delhtred 
throDgfa tbe wound A aoond with a 
b Introduced into tbe abdominal ope ni ng of botn 
tube* to detennine the extent of their peteocr 
and to obtain a clue aa to where we ihouid cot 
the tube acroo— that b at It* innerTooit perme- 
able point (Tif j) Ue abould require at ka^ 
6 ceDthnetcT* of fallopian tube (ampulbry and 
bthmlal) for effident ulllliation 

The bthmlal tube which b the pert untthr 
blocked b liberated from lb mesosaiphix ^ to 
the cornu where it merges mto the itort fater 
auual i»rt (Tig 3) At this Joncti^ a«l 
coDsdou* preservation of tbe cornu In ib 
adrcubrlnoskai through serosa and mnim^ 
b made untD we cncotinter the 
menble core that rcmalii* of the 
coau Tlib core, with Ib “otinua’^ 
hilentitiaJ tiisue b patlaitly and gently daaeaea 





*- FI*, j. 

Driwinn thowln* oedoded ties In tubs. FI*. 3 . Tb* fa rbmk l tube fa Bbetited 

t DftwlBtrf>cnrla*tht lnr M T ii M»l peTTPetbiepofat. ^IpfnT up to tbe rtctnt 
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AD\AKTACCS »cftcning The conformal) of the utcnne cornua 

The Qd\-anlQg« of this operation which hc with the normal shape is well seen 


haxT been doing for the last 3 ^tars at Kosr El 
Aln>, lie, pnmanK in the maintenance of the 
muscular inlegnt\ of the uterus. The object of 
the operation is to reinstate tubo-utenr>e permc 
ability in an effort to ov'ercorae this cause of ite- 
rilll) And it is our belief that a uterus treated 
as we ha\*e desenbed, with the musculature left 
intact, IS better fitted to stand the strain of preg 
none) and labor than is a uterus In »ihach the 
cornua ha\T been mdsed cored-out or resected. 

The adNTintagc of the special waj b> which the 
lube IS implanted in order to secure permanent 
continuit) m its normal direction b e\’KlenU 
There are two theoretical drawbacLs to meth 
ods of operation In which the tube is not Ira 
planted In its natural site namel> (1) the fertl- 
tlzed o\'um b then implanted lower and (2) dur 
mg penods of muscular aton> the menstrual 
fluid ma> eosil) be regurgitated and thb might 
lead to the occuncnce of pehic endometnomata 
The appended h\*sler^plngogram8 demon 
strate the Integntj of the miucuJature of the 
cornua ol the uterus. The> were laVen Immedi 
atel> after the injection of the lipiodol, while 


K!y thanks arc due to Pftif R S. I>obUn for mcoursK 
In* me to make this slady and for allowing me to use lie 
French Uleraturc in his p>oismIoQ to my CMl«Lgue Dr 11 
Sobhy, obstetric tutor who has done the oneratloo himself 
SATtml times to Drv Ahmed ilarey and Ilusein Lrfas for 
the radioRTams and to >Ir Stxekainiky the artist to the 
Faculty ior the aecuikai ot the drawingv 
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Fig J CoctpLrtt irmrvJTfHiiUpii of 4rm. Adrucaarst 
of pectmlk ma)or »ad kthrfragi donL Thkt ipUt frmfa 
oc^ p*-**^^ metbod comiog defect. A, Ani g rcwm 
tx) bodx vilb cj c m frefr thick kv OT*f Mtln tide. 
Deep dlrtx kan nmalsc tcrwvd uQk, »}4 jt*n 


■fter bn/tL At lb* fti*t opertto tbe ita 
ope*d MiMi tbe. «1ll«Ttoe p.ek» 

lb. KCDod epMtlo. tb* 

widdT bot tl« *im w«iU Wt ec®. °p 
omiiutlra with Dr C H. Cngo It ” 
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TiDCT ibf pectorila mijor and UtU^hniu doni upvud oo 
tbc chat wiJl, tDd thh wii dooe •itbcral dbturtilnK the 
Dcm rmply aod without etpoilnff the cootenU oj 
uiUa. Tw muacla were ojichored with catgut and the 
arm could be nbed to the vertlcaL It w»* oeccMfy to 
•top the procedure, tad the are* was drewed with ten 
flatine nut& At the third opentioa (dooe 4^ hour* later) 
the eetin area w« c o rered inth thick «cJlt cralta and the 

arrofiiedwilhthedreulagudacribedlnn^re I Aot 

rate meaiureraerit of the akin r em ove d froffl the thigh 
•bowed five large area* aod ooe *null coe, aod toe tolw 
arcadetraded 173 aqaare lodia (i,oSi aquate centlmeteia) 
Tbe*c gralu “took *aceeadttlly aod good functioo aod 
free mcn-emeDt trp to about loj degrea abduction were 
oblaio^ 

At the fourth operation the contradare waa opened low 
a crou the axilla and one wn* opened jujt •bo^•e the elbow 
The resoltant defect* were covered with thick apUt grafta 
from the Three denuded areas on the leg measuied 

48 aquare Total for both operation* of J*t •quare 

Incha (i j8t aquare centhneteri) The fin^ »arface area 
covered as meaiured with a paper pattern show* lea than 
owdialf this anwctiL This fa not an acemate roeaiure- 
ment of field contracture, but rather an index of the largo 
anxwnt of graft one should have to cover ooe of these area* 
adequately ... . 

B C,andD There fa practically complete function.^ 
the power of the pectorall* major and iatfa sim ua ctoril ha* 
been maintained (*60 Fig a) In D along ^ pr^crior edge, 
i»te the triangular Insert of graft that allows unpor 
tant rclajmtion. TTie show toe rather tnconapicnoaa 

scar* ol tbc *pUt gmta, and In time another crop 
of graft! r»n be cut from th ese same aros to cover the 
heavily scarred If it riva too much discomfort. In 
B the o< a few «Tn«n d^ graft* (done before entry to 
to fa service) can be teen. 

This boy fa an idol type from which to cut thick 
grafu by means of the aoctioo retractor The tUgha w 
targe and firm, and not too masojUr In a smaller cbild 
wlto a deformity of coenparatlve il» it might be a dlfr 
cult matter to get idequate grafta for the covering of the 
defect 


Fig 4- rbvaiothtTapy FunctlofL Same patient* as 
shown la Flgum 3 and 7 in the gymnasium of the Thyaio- 
Ihetapy Department at Shnnen Hospital It seem* that 
postoperative stiilDm and e\Tn second contracture* In 
these casa may be easQj overcome If a will to help llwm 
•elves fa Instlirnl In the patient and simple equipment fa 
supplied for exerdse and play A irapexe hung In 1 tran* 
•OQ of the hoanital or home may tuUtce. ^lasaage and 
b aki n g and betoa are seldom necessary If the restoration 
hasbeenadequateaDdthepatleetfaaUetoexerdse Func 
tlon to be complete should, of cocrae permit complete mo- 
tion of the arm, but In some Imtancea, If toe arm fa gotten 
to above right angles by one operation, it may be duTcult 
to get the patients to submit to further proceaura beause 
they do not feel that they have enoogh ddormity to war 
rant It 

Fig 5 CoeoparisoD of full thlcknoi and thick spUt 
grafta. Bresat functioB and position. A Arm grown firmly 
to tide, complete destructioo of axilla^ iHn, widespread 
Ion on chest, i rear after bum. B The deformity wai 
released aod the defect covtied with a lin^ foil 
graft that bdnded almoat the entire lower abdominal »vin 
C About I year later some limiutlon of motion ronalned 
•Jong toe anterior axmary fold. This area was opened, and 
the defect covered with thick split grafU to ^ the roolt 
shown here taken stm a year later At this toe It was im- 
possible to distinguish the full thicknesa from the 
split graft The white area fa spontaneous healing that has 
occurred over areas of fairiy deep loss. Tl* breast may be 
derated out of podllon, and. If poaslble, the orlgl^ opera 
tioo tbcold correct this by relaxing it and giaftlng the 
defect It may occaxfooalJy be pulEal down If there has 
been heavy scarring over toe flank and abdomen, and a 
s^arate operation and graft may be necessary for efevatiiy 

If toe nipple area haa been datroyed and there Is heavy 
•carting over the breast tfaeue, It fa our belief that the 
tone atrophia and never regains its function. We haro 
never seen any trouble with the breaata whether Just 
heavDy scarred or whether the nipple area Itself has been 
totnqrti hot pregnancy has not occurred in any patients 
of this series, and so the obaervatian* are not mmfjM#. 
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* y 7 '' »!< neck, wid »nn hj^-olveraeiu. Local 
rcKTU ci< aad nn o< dooDr aicB of pinch fn(U. A,Ccmi- 
plrta bjjila, wiih 0* aid of plndi piiU om r«*c 

Then has been wide deUrartioo ibe cheat, ind 

, eotirdy dotroTed. Hw ann k 

ta by the Iwkige tear tkM and p^ted acnface from 
tbedieat. B Tki* wrb w** opraed and no tkaoe wa» a 
d»ed except the ulcerated edfe. Tberv waa marked Inane 
dkta retiytVac of the tlimici and the Unee defect aaa 
e nwred whh thick aplltgrafta. A amall paft waapot to at 
a meund opeiailoa when tl* neck waa pWted Full raaec 
of motkra Ua beta ^eu (aen Flp 4) C, The wide cC- 
Itrea of retracLkia fatknrlof a ah^ile opeslof k 

aeea by the hne of old pfoch fraita on the ana,aO(f the line 
of them far cpver 00 the cheat Before opentkn. aa teen to 
Flftit* 74 theie fix/a were all In ttw lama area over tha 
anierte fold. D Scara of ptoch, or wnaTI deep (rafla done 
afaewhera alto j Tiar’a tlinc. Scar of thkkapUt trait alter 
3 BKCttha oc hnkU of rkbt thigh 
Fig. a. UtiTbrntinn of both tldea ai a web. A Patknt 
vtth born aaua ai 16 yeara doratlcei. The Ihnltattna of 
murine of the aim waa not botheriDg the parisit at all, and 


ka wjofht ireatnjrtrt cely bccaaae the Ibnftitice fata tha 
neb abwt the eftow totetfered with hla work. At op^ 
tloo the BilDaiT wtb waa ^>01 In two aa outlined, ana, 

whhoct the ejcfaJcm cf a^ aurftca tkaoe at all, rtfa« 

tloo of the acamd Hipje (which waa perfectir tofO ® 

treat that the gjafU mtllned In C were nee<W t eii» tm 

defect- At the mme lime the web fatm t^ « * 
ferearro waa ipllt and all of It atDhed In ^ 
ben abo It araa Beceaaary tn nta a graft to dw 
and the graft healed to better than the flapa. fkpa/ 

iWna caamrt be ewt retr Urge or rei7 thJo wUh^ 

tog thefr TfaBDty I tUa caaa It aettned 
grafti would be neceaaary tort to opa^ tw 

waalflaardjatt rrtractlofl of iheflapa. lt_u bea t not ta pet 

aitr teaitoe ob Ibeae flap*, and thb po fat h 

ton by tha erldeot looaeDeta cf the aida aio ^ the 

to a In 4 caaea out of the aerim of 3J 

were gotten to that no pafta ’tera 

nlfcf of cootractnm to l& axUaxy foW 

foma C. OrmfU outlined. No« lha ? 

p^menUtton cf tha giafta-^ oe » 

atretdied, dark 00 ann where ail mrrowndtof akia b 
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luifidfig the nv areti the arm bring fixed in 
abdoctjon. 

6 The use of luge (put akin grofti Id fuffident 
number b a simple and almost unh'emll> tpplic 
able plan of oorfacmg these artai. 

In the treatment of deep bums about the arm 
and shoulder free rom-cment Is the nltimate 
obJectJ\-e and the eoilter thb can be made the 
dominant note the better With the general ctm 
dit/on com/ort and nwrale of the patient all being 
cared for the moat important step it» a recent 
bum b carl) complete resurfacing erf ibe denoded 
area. Thb will shorten in\iilldiim arid leoacn or 
pre^-ent further fixation b\ the scar that occurs 
with s^wtaneoui healing fHg i) 

During the penod dc\'otri to general pre 
operalnr care the raw areas will conmet and 
pamall) epitbellalirt bj ingrowth from surround 
ing sLin areas arid posaibl) also from penbtent 
remains of skin glanda Arw that heal from skin 
remnants mat require no farther treatment be- 
uiuse Ibe full thickoese of the derrm has not been 
destroj'cd but epitbribluatwn bj Ingrowth (or 
seeding) from lurroundciig skin b for a long time 
eitreffiel) delkate aruj easdv destroj'ed aM the 
scar upoo which it reiu ma\ subsequently have to 
be shifted or remoiTd to silow free moi’enwnt*. 

Even the most s evere deformities lododlng 
union of the arm to the chest srafl can be reitmd 
l>v division and dissection that permits the falleat 
reUxatiOQ with complete abduction of the arm. 
Tbe dbecctlon must bo carefully done to avoid 
injury of the deeper itructurei, and complete 
abductwo must trot in\‘oive ruthlett reodlna of 
underKing mtndes. Concurrent grafting b done 
with tne arm held at a ri^t an^e to ine chest 
which position b maintained onUl the healing b 
completed (f%i j 3 o) 

Sl^ consists eseentlaily of a thick, elastic, deep 
Isvcr with a thinner proteclliT covering Derma 
normally rests upon a yielding base and epithe 
Hated scar b a \Tty poor sat^tate for norauil 
skin and subcutaneous tbs\>e when thb sou b 
thkkarxiun\nddmg ItbancDcmnbfance When 
lost over a Urge area, normal skin b best sob- 
stltuted for in most with free grafts of split 
skin of a thickness greater than that of the Ollier 
Thiersch graft as it has usuallj been described. 
Tbe thick split grafts should be^ lulTklent itie to 
cover the whole area with one or as few pieces as 
possible (Fig 6.) 

When thb tiuck split graft U smoothly fixed to 
an even finn surface bj suture and pressure it 
can fulfill tbe higbeot no«lbilldes, but when the 
surface b une\-eii a full thickoese skin graft may 
give a better appearance, thb point, however, b 


usually Bot of importance when the ares fa cdv 
e«d by the clothes. For t coenparisoo of the 
tcchniqne and uses of the split and tbe full thick 
nos graft, see references i and * (F% f ) 
Under i^It grafts thoe b always socne cootrac 
tore of the base on which they are put, bot there 
U great power In tbe arm and shoulder setivriy to 
irrist contractioa and, because of this, the ipGt 
graft fa well adapted for c innl Dg defects here. 

la coses of long ttanding with tbe Sathx over 
a limited area ^ abductor mosdes may hx\e 
dnwn out tbe scar Into one or more soft webs, or 
pUcas which per m it free mos’cmcnt In these 
coses operation b done chiefly to do sway with 
the webbing The fold is ipOt sod each side fa 
con^TTlrd iulo an approp ria te flop by ioefaioeo 
that may somewhat resemble a Z. There were 
4 fuch patlenu In thb series. (Fig 8.) 

In ir of the cases auriliary flaps from nrighbof 
In* skin or soft scar were usM In cdoJudcIIoq with 
^t free skin grafts u an extra protectioo for the 
axUlary N-essds and nerves, but, with are, we 
ha\T so far succeeded fa not exposing tbe a xfl b j y 
coolenls during the nyoWlUalion In ti* 
healed <*"*•* there was osoaDy an locretse in the 
quantity of fst, as happens everywhere t hat ^ 
oepth of a natural sornce fom been lessened 
by the trscUcei of o\Triymg or nrighboring sor 
Treatmecl of ooe of these oses fa diffi cult b 
many wtys and well pbnoed surgery of 
tioeatc magnJtDde will usually prerre a nring of 
both time and elTort. On account of the gen^ 
coodllloo the scordty of a\afbbfe skin or for 
•ooic other reason pfadi grafts, small deep irslts, 

■mall Thlrrsch grafts, liupUnUtion grsft^ « 
tunnel gro/U m^t be sd\anUgcouriy tae^ 
tide ov-er some phase of the treatment, but tnese 
are not always conservative of the dow arm. 
Honno^ts might be considered with these men- 
tioned beaosc, at times, they 
late ■ubsequentspontaoeous 
la OCT own cases we hav-e not observed the homo- 
graft Itsdf to pcribL (Figs. I s 3 7) 

Releasing scars and allowing tbe defect a^ to 
contract but adds to the total amount d scar 

(ftr *) 


\m. SetXn 


REFUlgNCES 

0LMa.t r Tlie hall tWeiom ikli fT*ft 

Urxe ot lldcV** 

r^anct bar- sod fa* rrpslr fl« fa*** 

) Am- it Am^ igyt scrfll, i«J 
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CANNULA GASTROSTOMY AND ENTFROSTOMY' 

U^FK R DR.\rSTrDT ITj D M D II h, II W MOVD SID A-mJMIF^C ELLIS MP Cmawo 
traa (be tvppt»c > t o( tbe Lo iw iity tJ Cbtnjca 


riAIlL production of an artihcial opening 
I through the abdominal wall into the stomach 
or intestine was attempted carh m the 
histon of Burgei^ and a great deal of ingcnuU\ 
has been disnla\cd in the \-arious operati\-e pro- 
cedures cmp(o\Td These ha\ e been described so 
thoroughh bj R \\ McNeaK (1931) that 
no reference need be made here to this ex 
tensuT literature Attention has l>ecn di 
reeled to the de\*elopment of simple methods 
whereb) nutnent materials arvd fluids might be 
introduced direclli into the stomach or intestines 
at will and jet pre\*ent the escape of tbe hlghK 
irritating digestii'C accretions which produce sucJi 
a troublesome exconaUon of the surrounding sUn 
Not onlj has the operation of gastrostomv and 
enlerostonij b^ ol great sennee in the clinical 
treatment but it has been a most useful tool In the 
hands of the experimental ph\*8Kilogist m the 
studj of digestion It is the purpose of the present 
communication to describe a technique cmbod\ 
Ing the principles of one of the older etpcnmcntol 
methods with certain modifications which has 
been useful to us both In the clinic and m work on 
lower amtnals and which m certain features 
seems to be an improi-ement on methods in cur 
rent use. 



Fl( I Photoi^ph tbcwlis the gold pUted cannulu 
ud acccMoricL Dimenstons 01 the gutroHomr canoula to 
the left total lenifth 10 cenUmetcriL I rmH e diiracter i » 
ccptbnctcn, diameter of dreutar llinge 4 centlmeterL 
Dimenskm ot eBterostamT r«nniil« at tha right total 
length 10 cmtlmeteiT, ln«irt» diameter 0.80 ceolimetera, 
leot^ of flange 3 centlmctett, width of flange i 5 centi- 
met era. 

> Thii wort bu bm p*d«ct«<l Oder fnat (m U( 3 


The essential apparatus consists of a brass lube 
or cannula with certain accessones all hca\iK 
plated with gold throughout Its shape is best 
appreciated b\ inspection of the accompannng 
pnotographs and drawings. The cannula with the 
annilar flange is used for the production of a 
gastric tistula The cuned rectangular flange Is 
designed for the small Intestine. The introduc 
tion of the cannula is quite simple. An indsion 
is made In the \tscus (stomach or Intestine) just 
large enough to admit the flange of the cannula. 
Qosure is made with a running stitch and two 
purse string sutures to inxTrt the mucosa inugK 
about the shaft of the cannula. The greater omen 
turn IS now carefulK wrapped about the shaft and 
secured in place bv seicm sutures. This step Is 
moat Important, *fnce It seals the fistulous tract 
from the general abdominal ca\nl\ and thus pre 
\enlf a pentonitis. It represents an adaptation 
of the principle utfllad b\ London (1927) in his 





CV>|k.>^.\JNJ^ 


Fig > Dmwing Qlajtrmtlag the u*c of the fnnntj for 
g**tio*t«n7 AUmliDn b directed to the bycn of omen- 
tum interposed between the itorrach end the anterior ab- 
dominal walL 

th Fooaditlga fw I w mch ti th« Ushenttr ei CUaco- 
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He j 4 

Fig j PitinitT N CvdmuofcetocitBtnk 
(MLfwiaeny Jaut lo, PbcKoirnpo uio Jnly ij, 

OJ •bout 5 »Tcij Ut« 

FTf 4 Pwi«t T S Ci/ciaona oi tnopbtfot. Cut- 
mik jMtiwtocBj- laae a, iqi PtkMngra^ ti-kn Sfp- 
lemiw aji about j toofiUu UttT 



Fit 5 - Ffct 


Fig. 5 PaUnt J M Cudootm U tnofsbigti. 
•oh pjtnatcnx October i iQif Pbouv^ipb 
Dtmaboi iqji aboat i ■HoUtjuler 
Fig 6. ntJort S. F CattlaoDia mopbaxn 
nala gaUnaJoar Junuij >q. T^ofnpb 

Febniajy iS, 193* aboct j later 



Fif 7 Fig. 8. Fig. 9. 


FIf. 7 PattratE.F CaittaonB <4 ecaopbagoa. Cajurali guuratedij April lAi i9J7 
Pbotognph taka Slay jl 191a, 17 diT* hur 
Fig ft. Patfeot P S CaitiDOcsB of oaopbagn. Caasola gai4mtoa7 Vpril 15. iQjt- 
riotofnph takes May jo, ipjj >5dayt later 
Fig 9 - I%otogiapli tboaing the ■Wwf of conotla aboot tbt cinioU Bied lor a 
Pa Iot poQcb Msla fag a dog, otustloe ft amoiW 


ftDgkatom) cjtp er uue nU on lower antm«t«. The 
disu] end of lie ctnnal* b now bnngfat throogb 
tic abdotnloal wmB bv mesAs of a aUb woaod, 
preferably J or 3 iuebes from lie abdommal lo- 
oAocL To fadbtate iti paatt^r^ tinMgi fie alv 
dominaJ wall and to acctiTe a tl^t fistula a 
aiarply pouted cap may be a a ewed to tie dbtal 
end of the cftnnala. Thfa ta, of comae imtnediately 
replactd by the blunt cap or lie rubber lobe 
adaoter fcJ ccmvcnicnt lynna feeding It ti 
adviable to wrap a pexe sti^ about tie pro 
trading abaft until t^ itoioa^ and omentum 


ha\*e become fimUj adiereot to tie abdnui^ 
wall PatieoU cjperrence aurpfiKOglj- “■ 
coIl^•enl^nce from ibe cannula and have no ddb 
cuJty In tbe introdochoo of leml-aoUd 
fltdek TTiere it do kakage no eicorialicm of ^ 
aurroua dlDg tkm and bence no neceatity for tne 

coMtant changliig of dretiiogt. , ,k. 

Tbdatowe have employed thi technique 

peodoetkm of a gaatioatomf In 6 

fcaa carefDoma of the osopbagut with 
Ibe IcMid* accotupanyfaif tie pboWsraf** 

Id auffiefent detail tne hittcrie* In tbe* «**• 


I? I? iV 




DD.ON AND STEWARD LEIOM\OMA OF THE JEJUNUII 


Soi 


A more rigid test of tl>e method has been sc 
cured m iU use for the production of \Tirious tj-pcs 
of gastric and pancreauc fistula in lower animals. 
Under these conditions a much more irritating 
fluid U drained awa\ and a satisfactory adjust 
mcnl of dressings cannot be obtained Ne\trihc- 
less during the past 4 ^•cars it has rtrplaced other 


methods In our laboratory, as incomparabU more 
coiiv-cnlent m affording water tight nslul® for the 
quanlltatUT collecUon of secretions and in its 
complete freedom from digestion of the skin of 
the abdomimU wall Here again the accompans 
Ing photographs best illustrate the technique 
employ ed 


LKIOMYOMV or THE JEJUNUM 

CLAUDE F DPvON MD F VCS ikd J \ STEW \RD Ml) Rnaiwrrj, MivtL<«jTv 
Sr-im* mi Nircnjr Tbc Mc> CtaV 


B enign tumors of the small intestine arc 
suffidenll) rare to dcscr\-e reporting The 
senes of cases from The Mas'o Gmic re- 
ported b\ King In IQI7 contained onlv one benign 
tumor 01 the small intestine in nwre than 44,000 
cases In which laparotomy had been performed 
and Mallory fn 4.163 postmortem examioations 
found only ri such tumors 
The types of benim tumors found in the troall 
mlesline are poUq) fadenoma) lipoma fibroma 
mvToma myofibroma myrofibroma myoma 



neurofibroma angioma, endothelioma and tern 
loblastoroa (5 13 jo) The relatiST frequenev of 
the difTercni t\7)e* Is still in doubt Polyps arc 
said to be the most common (5) but the probable 
tendency of these tumors to disappear spontane- 
ously (i j) in some cases and their definite re- 
lationship to niallgnanc\ (17 to) make their 
classification somewhat uncertain Of the other 
benign tumors lipomata myomata and fibrom 
ata are the most common the remainder are 
extremely rare Despite the report of Mng that 
myomata occurred in bis senes more frequentU 
thin lipomata (45 of the former and *9 of the 
latter) the series of Kaseme\Tr in which llporaala 
were twice as common as either myomata or 
fibromata in causing intussusception the 104 
cases of lipomata renewed by Deroeque as com- 
pared with 45 cases of fibromata reinewed b\ 
Clifton and Landry and 58 mtesUnal myomata 

S iorted by Hake, lead to a different conclusion 
though there are no conclusi\t data on the 



Fig 9 Ldoeny on a whkh extoided liilo the lumen of the 
jejunmn. 
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Flc 3 '''(trtkai oi t gjp eiyec u » tUmcd by raa Clam 
centTut iDdiiod to tbcrw Boocptb m atcfc. 


sahjcct mbeli^T Out UpcdAta occur mill a boot 
tmce the freqaCTtc> of dthcr myomati or fibrom- 
ftUu If [ii\'xonutA arv Inchrdcd vriih fibromtu 
to which thn are cmerlcal}> umflar tbe Inodeoce 
of hbroouu and myonau is about tbe same, 
a]tboi))^ tbe quatloa ts itQ) lo dispute (u) U 
must be ret u e m be i ed that la the ranous cases 
reported the turnon were examined b% maa) 
pathologots asms carioos «««tning methods, and 
if It were poaslbfe for all the tpecupeos to be 
examined b% the same person with uniform stahtf, 
the resulting ratios be eutirel} different 
or tmrtt fubstaatiate tM term '' £bro*d ” as used 
bx Bland Satton, or tbe mote acarritc term 
‘'lfxra^'cana as used b> Rieniets lor tbe rmaTl 
benign tumors of the stontach. 

RTPOXT or TWO evSE* 

Cue \ msa. S 7 came lo Ibe cQak De- 

ember L 103 Hx axDpbmed cUetfr ■ pahsfol maj* 
(a tbe abdomen Tbe troeble bad bettm to tprO. loi as 
an ocraiksaJ Iretfe-Uhe pain before alooL Tbe attacks be- 
came more freqaeot and (or tbe pr eit uus tm aod a half 
moAtba had o cQUi rd lo to 13 mimtr* after atfaic aod 
were accooipaiiled by the (ormatioe of a maaa Tbe tw 
(s tbe abdomen wooU shi^ from left to rigtht aDddfaamear 
wbra oaBSted. Tber* h^ beat ndtbrr Dtoaea tMT Bclnia. 
bat laach emetatioa and bo rt n j tifHma. 

Ceaoal examlsalkri ilward tv ahttnme p to be trader 
at tbe left of tbe cnsbfUcDa aa lad^nhe maaa wu palpable 
OprratiaD «as adrtsed for a tumor ef the amaS laUtUne 

December 10, 031 [n lm a os teptlap erf tbe mkkPc of the 
RJoaam was reduced (Tl^ ) 11 reBtimeters of tbe to- 
tntlne waa resected and an rad to-eod anastomods was 
made for tbe remora] of a tumor of tbe tma !1 bowel (Tlf. 

) Ento u a Umj r was made abore tbe arastomoats Tbr 
patbe^asbt (oand a kkmrmna 3 5 cratimelen In dsameter 
th o w ltn ni3 X onia toiM defeoeratlow (Flu j) TbepatWatS 
cocrale jce aci was tmereatfol aad oe was Hlwiiliaed Dc 
eeaiber 3. 

CUxx 1. \ man, a^ 57 3 can. came to tbe t PnV 'Co- 
ea nb er jo, 1931 wfUt tba cocnplaoit of a settsa of ftOacaa 



la aa operaliTe sear In Dccemher 193a. he h^ bees 
CB0a1ed oa aad rated that be th«*bt a rmemw iff** 
mx had brea r t o o red aad lie ibJerwn dnlnrd. Tbe yt 
aticn was feJkpwed by s rurtny coarslaiw *m 
conifiBcd Lcb to bed (or f wetis \fUTWira k 
mled ModBr b«t had jtts palse •* tbe ifte J tbe ■se 

aad cooW feel ahinm In the *wiaA . , . 

C;«aeril caanfostlao was sen the except f» tie njM 

lecfoslnclAa. In tie cealer ef lie bdJno was 

fins twa— ahoot 9 etatbaeten In diameter w Mch w m 
partlallT hod, H was pilnfal only when setwaiM 

fmm tie aidoaDloaJ wait EicBfco cf tie rnass 

Decembers. 103 tie scar and Uw m» were teomed 
Tbe was bewTwrated In tbe iresailattire al tie»« 
part of the Wnacm and it was oecesm^ 
mwde down to tie mneon to rfmo% 

aaods) TheappemfewasatrepUetatotbe^W^ 
Tht patioJoflst reported dett^erallag 
cd tbelehmm (fi by 4 a=-) attscEed to the eb*?™ 
waH Coealescraca was oaeTcatfal and tbe patiert 
^fiwslwed perembef s 

The etiologj of mtpffuial fibroiniu (Ite tt™ 
to diiJal Ulmrtro Jh^ 

5 ^) bDMbKnn.C 3 )««<ilh<-tloon ofi«^ 

0tOTbi5uo»Irt,b(6 14) 1> •» poaoot u KCflX 

aUe as anv other _ . . 

The ixrtitfco ai the fibn^U msy faw 
lanuaal or cttralnmloal, a dit^slOT 
leani thought to be due to the tumw arl^ 
bm^ c«mectiti> tis<« 

« from the iubaeroaaJ tiarue tn^ 

TtzX'dSL ^ 

Itaby ln\s o' 


DIXON AND STFWARD LFIO^nOMA OF THF JFJLAUM 
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Fig 5 Termor ind ttUcbrd tear o( ibdomitial wall 


the *mall inlestioe and m all but 3 casw was 
Intraluminal in t)T». The a\erage age of the pa 
tients affected was 39 >xan most of them were 
between 30 and 60 jxara although 'Willis reported 
the case of a fibroma m the mteitine of a girl aged 
8 years. The tumor occurs almost equally m the 
two sexes and b most common in the Ileum 
The outstanding rlmirwl characteristic of fibro- 
mata of the small intestme is that of causing in 
tussusception Bland Sutton reported a cose of 
an extraluminal fibroma causing obstruction by 
torsion of the intestine but InttBsusception was 
present in 23 of the 25 cases of fibroma of the 
small mtestine reviewed by Clifton and Landry 
That benign tumors frequently' cause intussus- 
ception in adults had been previously pointed ont 
by Eliot and Corscaden, who found them to be 
the cause of mtussusceptloo In 60 of a collection 
of 300 cases. This is in contrast to malignant 
lesions in the "mHll boweh Although malignant 
lesions in the small bowel are by far more common 



Fig ft Sftrtioo at tornor fuined by v*n OkVHi ctmtnut 
method lo fbow ffnonlh mincle 


(10) theinadence of intussusception is low Judd 
m reporting 24 cases of caremoma of the small in 
testine observ^ in The Ma\t) Clinic pnor to 1919 
noted only 2 cases in which intussusception was 
present and Rankm and C W Mayo m a report 
of 31 cases from The May*© CTInic from 1919 to 
1029 failed to mentxin intussusception as a com 
phcallon The reasons for ibis lack of invagination 
are probably the fret^uenev of the napkin nng or 
circular type of camnoma and the comparatKe 
rapidity with which adhesions ore caused in ma 
lignant cases. 

The means wherebx the intussusception is 
caused has been considered by \anou3 authors, 
and lason and Fnberbaum summarixed the h\ 
pothcsis into the following (i) the weight of tfie 
tumor dragging the mtestine (2) violent pen 
BtalsB due to a reaction to a foreign bod\ (3) 
spasm of the intestmc at the site of the tumor 
(4) perverted action of muscles and (5) paralysis 
of tlie bowel It is probable that several of these 
factors enter Into nil cases of Intussusception 

The intussusception caused by a fibroma ma\ 
be acute recurrent or chronic, and the cimical 
picture wfll vary with the type as well as the 
situation of the obstructing lesion Smee the ma 
jonly of these lesions are situated below the mid 
die of the jejununj the fulminatmg symptoms of 
obstruction high in the mtestine are usually 
obsent. In the acute cases a sudden onset of 
cromp-liLc pialn and a mass m the abdomen are 
the best guides to the diagnosis. In Eliot and 
Corscaden ■ 60 cases of mtussusceptlon caused by 
benign tumor a mass was palpable m 22 In the 
recurrent ty’pc a shifting abdominal tumor with 
the attacks will Indicate the trouble The chronic 
type, In which there is sufficient lumen to allow 
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the p*i«A of tome material may o0er the mont 
difh^t nbfnofis and be indistin^thable from 
chronic constipation or partial obitructloo from 
a£i> cause Naosea and romiUrtg are variable 
t^mptoma. Melena ma} result from an ukeratioci 
erf mucosa covering the tumor bat Is t»t as 
common as In cases of intusaosceptlon among 
chlldrcn- 

EjcamlnatKc of the Intestinal tract by the 
roentgeo-rayi must be done with great caution 
In the acute type erf intussusceptlw it is mam 
feitly contra indicated, and In tne recurrent and 
chronic types an acute attack with complete ob- 
stroctioo may be precipitated 

With the diagii«ia made torgical expioralloD 
IS the treatment indicated. Although it is pensJble 
that beni^ turnon and whole intossusceptinD 
may pass by wav erf the anus, delay in operating 
cannot be condoned The operame procedure 
must be adopted to the case and to the surgeoo s 
skill Reseetkm and an anastomosis Is asoally 
done The opcrati\'e mortality reported in the 
lerk* of ss cases reNdewed by James and Sap- 
pln^on, and the 45 cases revrewed by Clifton 
aiw Landry was slightly more than *7 per cent. 

S17UUAIY 

Two cases of fibromata of the }ejanam are re- 
ported. The padents were both a^ <7 years, 
ne first case was t fibromyoma of tne intra 
luminal tN-pe, which caused recurrent attacks of 
intussusception. The secood case was a fibroma 
of the extralumhial type and was attached to an 
abdominal scar and caused slight symptoms on 
press u re 
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THF ADV/VN1AGP.S 01 VN EXIRKML IRENDELENBURG POSITION 
IN OPERATIONS OF THE UPPER RESPIRATOR\ TR\CT 

JOSEPH A. PETTIT M D FAC^ PotTtAKn, OmooN 


T he reason for llw ocairrcnce of pulmonarj 
abscess and pneumonia foHofdng opemti\*e 
procedures has occasioned considerable dis- 
cussion Qlnical cindence and experimental c\i 
dence ore often conflicting espcaall> the statistics 
of \"anous operators who ha\T vmtlen upon this 
subject- Some experimenters hav-e reported fail 
urea to produce pulmonarj abscess b\ the intro- 
duction of infected material into the bronchi un 
less there has been some injury to the mucous 
membrane lining the bronchi while other* hai'c 
reported a certdn percentage of success It is 
posible that the failure of animal expenmcois 
along this line roaj be due in part to the natural 
immunity of do« to the infectious mkro-organ 
isms to which a human being Is mlnemble 
A few wnter* havT reported a large series of 
ton^ketomies with but few or no pulmonary 
abscesses or pneumonia following The majorit\ 
of dmldans, howe\Tr acknowledw N’aryang per 
ceotages. It is claimed by some that pulmonary 
abscess following tonsillectomy Is emlMlK m on 
gin and does not come from aspiration. It is 
notable howe\*er that the greater percentage of 
pulmonary abscesses occur following operations 
m the upper respiratory traa and oral cainty and 
the majority ha\T followed tonsillectomies. Lung 
abscess does not often follow drainage appendid 
tis and pelvic operations, or others remotely situ 



Fig I AppUesUoQ of Apptzstos. 


ated of a similar tyiie from which the transference 
of sepue emboli to the lungs should be expectcti 
The first reported cases were bj Richardson 
about *8 jTars ago and up to that time the alien 
tion of the profession had not been called to this 
possibility Prior to that such complications were 
attributed to other sources. 

The frequency of the occurrence of postopera 
llxT lung abscess varies with different observers 
Moore reports one in about c\Try 2 500 lonsillec 
tomics Lord in renewing jj; cases of Jung ab- 
scess recorded that 96 were fxjsloperatiiT and of 
this number 8a per cent followed operations about 
the upper respiratory tract 
Vonous observer* haiT made a senes of bron 
choscopic obscfATiilons following tonsillectomies 
and ha\T found aspirated blood in the trachea in a 
rather large percentage of cases. It is recognized 
that the respiratory tract nds itself of foreign 
partldes witn considerable facility if normal re 
flexes ere undisturbed and if the mucosa is un 
broken infection is less frequent Howe\Tr as- 
piration of any infectious germ or pathological 
tissue is a factor of nsk espeoaJlj if the mucosa 
IS broken or imtated b> inhalation anesthesia 
It is the purpose of this paper to call attention 
to a technique we ha\*e alwaji used which mini 
mixes and probablv in most diminales any 
aspiration of blood sccretioris, or infecti\*c mate- 



Flf 1. Tocroe depe m of »iid hiDd cootiolkd mouth 
•acker ut used except In deft pelate cues. 
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ihc {WMue o( tome material itu\ ofTer the mmt 
diflKTilt diagnowi and be indtstinfuithabic from 
chrooJc constipation or partial otatrtxrtKin from 
an> cause Nausea and sTimiting arc t-aiiable 
t>’n]ptom», &lclcna mn} result from an ukemtioD 
of t^ tnococa cxnxring the tumor bat Is not as 
annmon as in cases of intuasusceplkia among 
children 

F.Twmina ttnn of thc intcstJaal tract by the 
roentgen ratT must be dooe with great cautloo 
In the acute type of Intusaasception it is mani- 
festly contra indicated, and in tne rec u rrent and 
chronic t>’pes an acute attack with complete ob- 
stracUon mat be predpitatetL 

With tbe diagnosis made largKal eiplomtlon 
Is the treatment irxlicated. Although it is possible 
that benign turnon and whole lotuaiusceptum 
ma> paasb) wav of the anus, delas in operating 
canjiot be condoned. The operative procedure 
must be adopted to tbe case sjxI to the surgeon s 
skill Reaectloo and an anostomosn Is usually 
done The operative rooriallty reported fa the 
•erici of i5 cases reviewed bv James and Sap- 
pinpon the 45 cases reviewed bj Qifion 
and Landry was slJ^tJv more than 37 per cent 


Two cases of fibromata of the jejunum are re- 
ported. The patients wen both aged <7 rears. 
Tbe first case was a nbroavemta of the lotra 
luminal type which caused recurrent attacks of 
mttBsusceptioiL The second case was a fibroma 
of the ext^uminal type and was attached to an 
abdominal scar and caused slight svinpHoms on 
pre»tire 
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J JITVAL ulcer follomnp piulro-cnterostom> 
Is so serious a complicatKin and its inddencc 
is so much in dispute that a careful rc\ncw of 
cases prosTd h\ operation or demonstrated b\ 
\ TB) eiamlnation should be of Interest Baf 
four s latest reports indicate an incidence of onl> 
3 36 per cent, a-hich contrasts sharplj with figures 
of 30-34 per cent reported bj Berp Lcwisohn 
Strauss and others. Prominent German and 
Auitnan lurpeoni ha\*c for some time been od\o- 
catlng radic^ resections for peptic ulcer becau«« 
of the high inadence of jejunal ulcer WTiether 
there is a radal difference m the size and t)^ of 
peptk ulcer encountered in difFcrent countries Is 
an mteresUng question Walters and Snell ga\'e 
their attention to this queitwn last >*ear when 
tra\'eling in Europe and concluded that owing per 
haps to coar« irritating dictarj habiu the type 
of multiple ulcers witn gastntts met with in 
the people of central Europe seems amenable onlj 
to radial surgCT} whereas the usual Dpe of single 
ulcer found In France, England and Amerioi 
responds well in qo per cent of the cases to less 
radical sureical procedures. That diet alone Is 
probably of great importance in the dcN-elopment 
of gastroduodenal ulcer is indicated b> Bergsma s 
recent obscrMitions on the blaci people of Ab>‘»- 
sinla m whom the UKndcncc of peptic ulcer is 
^’C^J high and whose chief article of diet from the 
age of 2 years is sour bread with a sauce of 50 
per cent cayenne pepper! 

INCIDENCE 

The number of of duodenal ulcer for which 
Wterior gastro-enterostom) has been done at the 
Massachusetts General Hospital and m which 
Jejunal ulcer has subsequently been proved at 
operation in this ho^Ital Is only 7 As there have 
been 733 gastro-cnterostomles for duodenal ulcer 
in this b(^ital the inadence of pro\Td jejimal 
ulcer is pracUcally i per cent It has not been 
possible, however to trace all case*. There have 
been 14 cases of jejunal ulcer proved by opera 
tkm in this hospital in which the gastro-enlcr 
ostomy was done at another horoital To com 
pensate for our untraced cases these 14 may be 
added, making ai of proved jejunal idccr 
If we still use 733 gastro-enterostomJes as a basis, 
the incidence of jejunal ulcer is 2 9 per cent If 15 
Fna tS« 


more cases of probable jejunal ulcer, diagnosetl 
clmica]l> and b\ \ ra\ are added the incidence 
of jejunal ulcer is neorlv 5 per cent The latter 
figure howc\Tr, is almost certalnl} too high for it 
includes unproi'cd cases os well as cases m which 
the gastro-cntcroslomj was performed at another 
hospital Takmg the Incidence of 3 9 per cent as 
most likelj to be correct, wc find It in dose agree- 
ment with Balfour s latest figure of 3 26 per cent 


The age Inddence of course dqiend* consider 
abl> on the age at the time of the gastro-enter 
o*tom> The >i>ungcat patient in this senes (Case 
1) was only 18 >T 3 irs of age at the time of gastro- 
cntcn»tomy and only 21 at the time of recurrence 
of ulcer B>Tnptom 5 . At the age of 3.^ j'eari a sec 
oodnij operation was done and jejunal ulcer 
demonstrated. The oldest patient (Case 3) was 
56 >'ear» old at the time of gastro-enterwtomj , 5 
j^ear* later this paUent required repair of a gos- 
trojejuDocolIc fistula. In general iejunal ulcer oc 
cun dunng the middle p^od of life, the average 
age at the time of the secondary operation l^mg 
43 b this seric*. According to Smyth gastro- 
JejuDol ulcer has been reported b a \^hy a >^013 
old after ^lro-entcro3tom> for pjiorrc stenosis 
and also m a patient of 81 yean after gastro- 
enterostomy for ulcer 

SEX 

Jejunal ulcer like gastroduodenal ulcer, Is 
Urgdy a disease of men onl> one woman bebg 
found in this series. Balfour reported 270 
with only 23 women That average gastric aadity 
Is higher b the normal male than b the normal 
female has been shown by many observers and 
confirmed recently by Lerman, Pierce, and 
Brogan This mav be of significance b the high 
proportion of males ’ 


jejunal ulcer 


ales havbg gastroduodenal and 


Pnmary jejunal ulcer Tciunal ulcer is for all 
practical purposes an artificial disease secondary 
to gastro-entcrostomy Richardson however 
was able to collect 10 cases of primary jejunal 
ulcer from a complete review of the literature 
addbg to the report 2 cases which occurred m the 
Massachusetts General Hospital The eUology 

Gmnl BMchaL 
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of thcw rare pritnaiy jejunal ulcer* b not 
known- 

Gastnjejnal tdcer A distlocttoo ilxnild be 
made in poitopeialiXT ukei between {orlrD^^aiuJ 
ukcT which ocean exactly at the hoe of wlure 
and jtjunal ulcer which occun a few centimeter* 
away from the atoma, uaually m the efferent loop 
In tlie former It b the generally accepted bdfcf 
that the uac oi non-abwrbable entuie malenal 
pla>* a major rNe in the ebolog} Thu point has 
beoi well e*tabluhed experimentally by Groo- 
nerud, who pcrfomied goitro-enteroitomy on 
•e\'era] hundred dogs, finding tecoodary gaatm- 
jejunal ulcer commoo when iITk lutore* were 
but uDCommoo when abaortiable taturci 
were used Oinlcal experience tubstanthite* 
theae otaervatwos. 

Seamdary jejutial aUfr The etiology ol port 
operative jejunal uker occurring a Tew cenli 
meters from the anaatomosb, a not ao clear A 
D amber of theories wQl be docusaetL 

II\ptr<tcidUy theory n>7>eracidlty Is probably 
the most impxirtaiit factew Acid gaaw Juke 
un pinging constantly on jejunal muenta uimc 
customed to reedvt it mirtt reasonably be ei 
pected to ca»e trauma and to predlspcae to ulcer 
lunnatiOQ. In support of this theory are a ducs- 
ber of cHntml and expenmental obs^wtloos 

1 Jejunal ulcer u eWcat unknown after gastio- 
entercatoffl\ for cardnomi of the stomach. Key 
however did report a case of Jejunal ulcer after 
partul rntrectomy and anterior gaatro-entcr 
ostomy for coninaiDa. The gastiK adkCly was 
not studied in iVifa case and may have bee n Idgh 
after resectioD Judd also msitioned a case whl^ 
oc cur re d at the hleyo GTiriw after reseetko for 
cancer No case* have been found la the litcra 
ture occurring after ilmple anterior or posterior 
gastro-enterottomy foe auemoma. Thu would 
seem to be significance In view of the usual 
anaddity or hyroaodity in gastric cancer It 
might be argued that loch patients do not IKx 
long enough to dci-elop jejunal ulcer but they 
may survive 6 montiu oc more after gastro* 
enterostomy in which length of time it bpossfble 
to develop an anastomotk ulcer 

a jejunal ulcer b much more common after 
anterior gastro-enterostomy or after the Roux 
gaatro-entcrostomy en Y than after poateilor 
gastro-enterostomy (Montgomery Goseet, Moy 
nfhan Paterson) The explanatlcm secmi to be 
that In gastro-cntcrostoiay by the anterior method 
a long Jejunal loop Is used thas making the stoma 
a long way from the neutrilltlng effect of the alka 
Hiwi doodenil contents. Furthermore, when an 
entero-cnterostoniy b alao performed as fa usu- 


ally the case in anterior gastro-enterostemy the 
■Iknline juices are likely never to reach the rite 
of anastomosu at all. Likewise in the mtro- 
entenalomy en Y there is \-eTy little posribtdly ci 
neutralbotJoa In the jejunum near the stoma. In 
spite of the relathT frequency of secondary Jc 

f unal ulceration after anterior gastro-entmotomy 
oc ulcer we ha\T observed ab^ that It h never 


seen alter gastro-enterostomy for cardooma, 
where the anterior operation b so commen. 

3 Jejanal ulcer b verv much more i-AmrTwm 
after gastro-enterostomy for doodenal ulcer 
after gastro-enterostomy for gastric ulcer B *1 
loor in a study of 139 cases of rejunal ulcer occur 
ring In cases in whl^ the orlgmol ostro-entET 
ostomy had been done at the Mayo Clinic, found 
I w followed gastro-enteroatomy for duodenal 
nicer and only 9 followed gastro-entcroetomy for 
gastriculcrr InjSi casesngastriculceropenited 
on at the klassachusctts Goieral Eospltri ilxe 
1908, Jejunal ulcer has not been ohierred to follow 
gastro-entcroetomy In any case. Many mere 
cases of dcodoMtl nktr show hypericidlty than 
do cases c 4 gastric ukei as has been shown by 
Rslk at ron Dergman s clinic and Hurst ^sad 
Stewart in Loodoo hospitals. Quoting bon 
Lindau and Wolff lluirt aod Stewarts figures 
show hyTWid^ty in fit per cent of cases of dn^ 
denal ulm and in 38 pet cent of cases cf gastric 
uker end KaTk s figures indicate hyperaesmty in 
75 per cent oi cases of duodenal uker and in only 
sp per cent of cases of gastric uker 
4. ilorlon and Gralam have reported the case 
of a patient who after cholecystectomy and drain- 
age of the common hlle duct died suddenly *4 
day* after operation of bcmorrhagc from a doo- 
AtihI ulcer which had apparently formed 
result of itooei Impacted la both the commoi^e 
duel and the pancreatic duct srith complete 
blockage of th* ecaetioos. As ao ulcer 
found at the time of the cholecystectomy 
condualoo b that it developed as a result oft^ 
f^ure of the alkaline secrettons to enter the 
denum and neutralbe the gistnc Juice, Thus U* 
oeulialbation of gastric aadity b shown to be « 
Importance for the protection of duodenal ura 
as jcjuual mucosa. Holxwebseris case dted^ 
Hauser b very ainiflar eight croakni ^ uicen 
of the jejunum occumng In a wtanan of 5S years 
srith an obatructed ampulla. 

c. Jejunal ulcer b rare In srocuen, thm 
only one case in Ihb anies and 
the Uterature Shoren has 
lower gastik aridity In women . 
thb indicated the Impoctance ci hyperaodity m 
jejunal ulcer formatiom 
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6 Eipcnmental!> m Mann and William 
son and bter Morton hai-c onastotnoscd the 
jejunum dirccUj mth ihc etomach, •hunting the 
duodenal wcrctions into the fleura — so called 
surmcal duodenal drainage WTien this is done a 
t\’pTcal peptic ulcer in\‘ariablv dev-clops m the 
jejantun dose to the pdorus T^hcre the aad gas- 
tric Juke impinges upon it When the alkaline 
duodenal secretion® arc restored to thi® area the 
ulcer heals. 

7 I\’j and FauJe> ba\T shonTi b> performing 
suxgicnl duodenal drainage In dogs and lca\'inp an 
inch or so of duodenum attached to the p>jonc 
end of the ftomach that ulcer alira}*® deiTlops In 
the jejunal mucosa and not in the duodenal mu 
cosa, dthough the latter u subjected to the same 
force of Impinging gastric juice This ieems to 
indicate that, under the same conditions, jejunal 
mucosa itself is more susceptible to ulceration 
from the action of gastnc juice than is duodenal 
mucosa. 

8 ram.'in and Hartmann by continuous ei 
temal drainage of the pancreatic secretion In 
dogs ha\'t shown that duodenal ulcers dc\*el<^ 
coostanU} under locb conditions, indicating the 
Importance of the pancreatic secretion m new 
tnlmDg the aodit\ of the gastric juice and pro- 
tecting the daodcnal mucosa. 

Q Further eindence of the importance of the 
aeWitj of gasme juice m ulcer formation Is 
brought forui b) Lindau and Wulff, who call 
atlcniioci to ulcer of Meckd s dii'erticulum in 
which gastnc mucosa with fundus glands can be 
demonstrated, and In which the presence of free 
h>*dit)chlonc aad has pro\Td to be a regular find 
ing These authors point out that peptic ulcer is 
found in the ccsophagus caidia, area of pvlorlc 
g^ds, duodenum jejunum (postoperati>-d}) 
and in Meckel t dix’erticulum, and that m all th^ 
areas there is ectivil) of h>drochIonc aod, which 
they regard as of i-erj great importance in 
etiology 

la Rn’crs and Wilbur ha%T recently cailcd 
attention to gastro-flenc ulcers foUcming the un 
fortunate surgical error of gastro-fleostomy when 
gaatrojehinostomy was intended They conclude 
that ‘ chnlcal c^dotcc is suggesU>e that the po- 
tentiality for the development of peptic leiionfl 
anies whene\*er and wherever any segment of in 
testinal mucosa is eiposed to the eroding action 
of the gastnc chyme.’ 

II Morton found by ptassmg duodenal tubes 
m *3 patients with p^tk ulcer that all showed 
frechjtirochloric aod m the duodenum, whereas 
13 persons without peptic ulcer did not show Xrec 
hydrochloric add in the duodenonL 


J3 Goldberg has rcccntlv called attention to 
cipenmental peptic ulcer formalion in dogs in 
irhi^ a tcchon of Heum has been used to form a 
permanent external tistula from a gastnc pouch 
The pure gastnc juke acting on the mucosa of the 
ileum B appartntl} the important factor In ulcer 
formation in these animals. 

Thfary of in/edioiis on[in Another factor 
which ma> be of slgnilkancc in jejunal ulcer for- 
mation 15 infection It is impossible to ci-aluate 
its importance, but it 1$ reasonable to state that 
no medical treatment of pqitk uker is complete 
without attention to fod of mfeetkm suen as 
teeth tonsDi, appendix, gall bladder prostate, 
and cer\-« to which Mo>T3ihan adds that m per 
foming mstro-enterostom} a diseased appendix 
or pill bladder should be remoiTd In tnls con 
ncr^on I will quote UTikic's %tcws on peptk ulcer 
The prcATiIcncc of dental infection a to my mind 
the most important single factor in deterrmning 
the frequenej of peptk mccr In many of these 
casta we rtctn'cr from the pv-orrhtral podrets the 
same strcriococcusas we find in the ulcer The 

combination of an uktr in the stomach or dutv 
denum or both with Infection In both gall bladder 
and appendix is quite common All ^oe lesioos 
must be dealt with if complete and lasting relief 
IS to be obtained ” In this connectron UTlkie 
dtes a case of jejunal nicer with aisodated lo- 
fiammaljon of the appendix and gall bladder 
Streptococcus vindanj was grown In pure culture 
from regional Ijniph glands from oil three ntes 
and when this streptococcus was injected into 
rabbits both duodenal ulcer and cbolccj’stitis 
were produced 1 

Orter Jadort in the etiolo^ of gastrojejunal and 
Jejunal ulcer arc related (i) to general naJtcaJ 
maHogemenJ, such os diet, sraoUng use of alcohol, 
etc., or ( ) tojatdty xvrgKol tfcAa^uc, such as the 
use of non abeorbabie sutures too small a stoma, 
badly placed stona^ or (3) to improper tdedton of 
cases The importance of proper medknl care 
after gaslro-entero8tom> is gener a lly recognixed, 
ihou^ it is difficult to know for bow long a penod 
a strict diet should be followed. Many patknts 
after a few months on a careful regimen Md that 
the> can return to normal dietary habits without 
111 cflect. Others haiT to be careful to a\oid 
highly add fruits, meat and fried or fo«is, 
awl of course some have to be still more careful to 
b\T on a ven bland diet Ex c e ssi \-e use of to- 
bacco or akohol should be a\xttded thou^ some 
patients tolerate them. Faulty surgical technique 
seems to be an obvious factor in eUako Gastro- 
jejunal ulcer wrth small pieces of sdk or Imen su- 
ture material hanging from its center has Nm 
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TABLE L— SUUIIAJIY OF PROVED JCJTJNAL ULCER CASES 
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TABLE I -SWniARV OF FROVED JERTTAL tTLCER CASES 
Jefitoil Ulcer Proved «i Opcradoc 
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TABIJ: J — SUlOIARY OF PKOVED JKJUKAL ULCER CASES—Caatiiaed 
Je>tiBa 2 UJorr riOT«d At Ctxndoo 
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loo^maJla I tns n |1«> evidnC, tboogb it is not 
ahia\ *. [oi- il Ir t ia\ wbether t fimJ] Atom* tws 
M L) u! rr / rmattoo or wlz^t^wr «fl u/co' ii* 
formed iir t liaJlng to contrictioa of il>e Atooia. 
In loe I ihe esses in Atriei fCsie o) * htfb 
itomji ttuh Kiunal uk« wu found, end j'et (hit 
patient ha J been «tI! for i8 ^rart ajter gA»tro- 
entmwtomv U smiu likdy tl**t fiu:tor» oUrer 
tluui the ^vrl-y pltred stonu most hart been at 
anrk in this case to bring aboat a rtauTCDce l8 
yean later Regarding ifae pfopcf tcf*ctiaa <rf 
ciac* for jutro-enterostan) Jt b wdl lj»own 
that the poorest imifa f<ik>ir ihb operatkin when 
It it performed In cases In aihkh dhgQoalt is 
Dot poiJUvelr otahfbhed. or iQ which instriSdent 
rpgrfrai treatnjeit hat ftdknrrd. 

A ttud\ ot the j6 tabulated hi thb series 
brings cut the importance of the -various etio- 
logical factors meotatoed. 'Tbe lack, of suQtcfc*nt 
medkal treatzMot bdore operariem is an oat 
itandhij feature in almost erery case. Of coarse, 
the three (Cases a 4, and 5J that perforated after 


only a short period of medkal tret Imeot required 
inuDediate c^^eralkn bot ihCTJd uot have been 
subjected to gastro-enterostom/ at that 
pfiriimhrf} as in sddJtioo to their i-ety short 
dWary regimen both sJanred hyperariiSty and^ne 
pjlonc obatmciioo ly \-rt> In such cssa^t- 
pie solnre of the pentxaUesj shooJd be soSotI, 

with gmatro-enterostranjiate^ if indicated. >-ext 

in Importance rouW appear to be 
b>'pertcid2t> alnwMt All Ibe cam TOW 
upper limits of normal or defioltety faigto U ufcfc 
eonaidm h>-pcr*^ty of rtJch grot fanpcrU:« 
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TABLE I— SUiIiIAR\ OF PROVED JEJUN\L ULCER CVSES— Coollautd 
Jejonal \Bcct Piovtd at Opeialkm 
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any mv tEe gastnc addily is usually lowered by 
gaitxo-cnterostomy, but there seems to be no 
oeLiite relaUonsWp between postoperatiA-e add 
ity and jejunal ulcer The rclatumship of the 
appendix to jejunal uker formation Is not proved 
but It may be significant that m most of the 
jejunal ulcer cases the appendix had not been 
remerved Eleven of the cases showed no pylonc 
obstruction by X ray and although we know that 
many gastro-enterostomies are entirdv successful 
even m the absence of such obstruction we feel 
that the most successful cases arc usually those 
with obstruction Five cases (6 7 8 i8 20) 
bowe\’er showing obstruction by X ray exannna 
tion subsequently developed jejunal ulcers. Hence 
it IB evident that gastroenterostomy even when 
performed to relieve obstruction may result in 
jejunal ulcer formation Furthennore ohstme 
tion revealed by the X raj is incondusive unless 
shown at repeated exammalicms and confirmed 
by the dinkal picture, Unabsorbable suture ma 
tcrial was known to have been used m this senes 
In only 6 of the operated upon jejunal ulcer cases 


(i, 5 6 8 16 20) (sometimes onl} for the serous 
la>’er), m i case (16) the linen suture was found 
at the operation for jejunal ulcer It is probabU 
a factor of importance when used for the mucosal 
stitch Six patients (Cases I 2 10 12 17 32)10 
this senes were onlj 25 jTars of age or jounger at 
the time of their ^t operation But in addition 
to their )-oulh only one of these (Case 12) had 
bad adequate me<Lcal treatment and 3 (or all 
those examined) showed marked h>’peraddit > , so 
that it IS impossible to sa> that youth is a factor 
m the ctiologj of jeiunal ulcer In general how 
ever it ma> be s^ that a >outhful patient fre- 
quently has not had ttme for prolonged medical 
treatment is likely to have h>’peraddit} and is 
therefore likely to be a poor subject for gnstro- 
entcrostom> In one case in this senes (Case 3) 
gastro-enterostomy was performed to antidpate 
possible obstruction from a suspected cardnoma of 
the pancreas. The subsequent development of 
jejunal uker in this case empbaaues the impox 
tance of not performing gastro-enterostomy ei 
cept for very definite indicadous. Moy^an 
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bclic\T3 that nine out of ten faUurc* after gastro- 
enterostomy arc the result of the operation ha\ 
ing been p«formed m the absence of an> organic 
lesion justlfj'ing it 


The symptoms of jejunal ulcer are chfefl> pain 
hicmatonesis and melcna. The pain Is frcqucnlli 
described os similar to that of the original ulcer 
but is osuall} somewhat lower down and to the 
left of the umbilicus not infrequcntlj radiating 
to the left groin and sometimes generalised to the 
lower abdomen Thfsfoa abdominal pam maj be 
endence of adhesions to the colon though after a 
colonic fistula is established jwin ma> not be a 
prominent sv*mplom The pam of jejunal ulcer is 
leas iHel} to be controlled b% soda or dietan, 
measures than is the pain of gastric or duodenal 
ulcer This ma> be due to the fact that the stom 
ach empties so rapldl> through the stoma that 
food remains in contact with the ulcer onl> a \Tr> 
short time:. Haunatemesis and melcna are \xr> 
constant s^Tnptoras, one or both being present in 
almost all our cases though no fatal ba^orrbage 
occurred- rerforalion into the general periton^ 
cavil) n»> occur os happened m one case in this 
series (Case 18) after postenor gosiro^ntefostomy 
and eniero-enlerostom) of much inore common 
occ uneo ct Is pcrfonvlfon into the colon which 
occurred umes in this series or an mddenct 
o£ 13 9 per cert. 


The diagnosis dejiends largel) on the histoiy of 
gastro-entcroslom) with subsequent sjTnptoms as 
outlined and the \ mv findings. Camp has 
stated recentl) that m the last two )’ear3 a posi 
Uve roentgenologic diagnosis of ^trojejunal 
ulcer has been confirmed d\ the surgeon fn go per 
cent of cases, as compared with 74 per cent ten 
years ago He basa the \ ra) diamiosw on 
*^(r) the presence of an ulcer mche (whkJi he be 
heves can be seen in about 60 per cent of cases) 
(a) persistent deformit) of the stomach stoma or 
jejunum (?) the presence of a gastro Wunocolic 
fistula ana (4) closure of the stoma- Camp has 
ohserv’ed jejunal ulcer as far as 15 centimeters 
from the anastomosis. Of 19 cases of proved gos- 
Irojejunal or jejunal ulcers in the Massachu«tts 
General Hospital In which an \ ra) emmination 
was made the X ray picture was suggestive in 17 
cases, or 89 5 «r cent- Of the 3 cases mused bj 
the roentgenologist one (Case 16) was m 1916 
when roentgen dia^osis was less accurate than 
it is now and the other (Case 1 1) was obscured by 
B pylorectomy It thus seems evident that con 
Biaerable reliance ma> be placed on an experienced 
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roentgenok)^ m tbe diagniiji* of gatlrojejunil 

'TTie coone of lie dbea»e a cirooK with re 
iapac* and teminioni. r»t«ntj ina> be auried 
along comfortably for long wnodj of Un^ on 
careful medical manageroent but it » <k»ubtfiil if 
tbe\ are ever permanently cured 'nwt are 
almost pmodj nben reit m bed o essen- 

tial because of pun <jr harmorrhage A «odt of 
the results of uie 15 cares treats owdtcally fn 
tbt* bo6{«iai UKiicates fiat some are efouvg fairly 
’•rell on a careful mniicai regimen but that \Try 
few are s^■mptum free -Ul have had tex-erecoougb 
sv-mpiorm to nece^siiaie boiwtaluatwn and m 
several o^ieratiun baa been ath-ned but 001 pet 
formed Krforaiton mii tBc colon u a aerwos 
and net mfrcquetit c mplKation \ gastro- 
vemnocolic IrMuia had occurred in 5 {Cases 3 6 
10 15 i vt the 1 cases in tbe itnaiaciHttelu 
Itcnera! Hv^-pual i\hicb came to c^reratioo, or an 
ii>cKlpni.e 1 1 ; H j«r cent m tbe opemied cases, 
^tldiftg the c*je-i ut probable jeyuaai ukrr UeaJed 
n>fdj(dlii jhe mo lence of fasiro/e^uaooallc lip- 
tula j» j 0 per cent m thu hospJUi Tbla figufc 
a sortirahat higher than that found in (heUtera 
tuftf the iiJso Clinic tigwc bang If 36 per ceoc. 
rbe dmgnosn uf such a fistula ts osunlTf east for 
in adtliCh n to the hisiory of gastro-eoteraatoinT 
and probab!\ of tecurreot uk« there ia ULeJy to 
b« kw of «n^ht and dtarrheea srith grosaly uo- 
digretcd food in the itoob, and the \ ray exaeob 
oatun IS almcat sure to slKrKfiliuig of tbe stomach 

With the course and cotnpiKatioos of this orti- 
haal daeast thus outlined U wuW acTOt reason 
able that when tbe tUsgnoab b defioilelv estab- 
iabed sargm sbouid be tbe treatment o( dsohx. 
Eoch case however presents an mdlvidoal nrob- 
iera, and in general, roerilcal IreatBoent sb«ud be 
given a fair trial aod mar be reasonaWy foccesaful 
m some cases for varying periods of time Sub- 

E « sVTnpUima ecooociic daabllit} danger of 
orrhage or perforation are ittv strong argo 
roents in favor of surgerr Tbe diseaae b an 
artifiaal ooe produced by iurekad lotcrfereoce 
arwi prwenciijf very definllc patboiagy If a com- 
peteat surgeon b av^aflaWi: wh\ s&xdd such « 
disease be alkrfred to cootmuc uncured? Balfour 
uys, "The treatment of gaatrojejunal ulcer b 
surgical Expcnence eaphatitiny tcftches 
that vrben the symptoms are those (rf recurring 
ukeraikaa, rehen tbs roentgenogram is positive 
and ■uberv relief of lymptotna cannot he prou^iUy 
atuined a*d msJntaioed by medical treatment* 


eaiH raertUon b the tticst and moat satidicttsy 
incutoa of manageipcDL 
Tkt tvjjtcci fnaimtni ej jiiuita} tderr Pintle 
c^watkios at the stotna have been gtemUy aban- 
doned as ineffective. Under this heading Js Jn- 
dwJed simile eidiioo of tte akcr iriUj or -iriih^ 
enlargeracat csf the stoma, a change fa locstleo cf 
tbejdom or tbe fuhstltatiati of an anterior fsra 
poiferioc ftaaitotnodi. All tbe faefoa wladi pre 
dlqxscd to lie formaUoa of the erkuai kfanal 
uI«T are still present and soch proctotirei wafly 
resuft fa the efevefopaaent of a new nicer at tli 
ilocoa or fa tbt jcjomtrtu Three of cur cases 
(t 13 14) fall into thk group and fa naae wm 
the resnlts satisfactory as ooe r eq uired farther 
c^xmxthxt S mocths Uter ooe died 6 dan after 
operation of peritonitis arid haaaorrhaet and tbe 
otbet mflort 0 recurreDce of lytuptcca to 
mccQths after operalkia 
ResectioQ of the ttnciach is of course a more 
fonnidaUe prooed ur e hot, if lofBcient Stotnadi b 
mnerv^ is folknred by good itsnlu fa many 
coses. Toeiloinainwtbcfadodedfalheiweciad 
portfan and aiso a falri) UjreiecticcofthestaD- 
adj oibenrise « hive Je« « big rtnaBch ■Fitis 
tbe pylorus excloded as fa tbe vcti Efacbbeif 
cmeratfao which is toenrn to be foOoired bv s 
high perttauge of kJaoaJ nlcers (C & Jlaph 
Loiche Fohl, iloBigomcry Wtight. jUberacia 
Jordan, de Taiusis aid ilann voo Haherer) A 
siraiUr aaatcaniad artangtineot exiits «ft<f 

pyfactclomy Iti three pyfarectoaiiea fa this seri« 
(Cases tt sy 34) jejunal ulcer has drveiaped. 
However resertfan of a large portwQ d tie 
ach u not by any means a sore preveotivt 01 je 

junolalOT fee fajtaial uk<r fdlcnrfag pertW 

trectoeny has o ccu r r ed In * cases in this reno 
(i 3 and a<) and has bera reported ^ Balfour 
Stariingcr vta Habcter Go«et, Lencbe, Sttsiaa, 
and ^Iveia. Reseetke was done fa 8 
cases operated on f<it Jejotal uker wUb 
results fa 5 (Cases 5 «, tr la 15) poer resnlis 
la one (Case ?) and doubtful oe 
resnJls fa s (Cares 4 and 10) It Is pcailbfa \m 
the failure fa Case 7 can be att^ted to tne 
removal of fasuffickat sJccoach. With 

tdlQ faU>!»e8c8resjndsgoodresalts, Pib^ 

gastnc re»ect«a most be scrfaealy oyidgtd fa 
tbe treatment of /eiunal 

aeritjo* operation and, sbonld M, f®^ 
operative {wooduxe* are practlciS? ont « toe 

^^‘^Satclr there arc 

us to fbc turgiad treatment ^ 

as undofag the aaaitoroosii with « 
famofpyf^cpUsty or 
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Jcjunal ulcer is deflrl> the result of the origuial 
openiti\-c procedure Therefore what could be 
more lomcal than the undoing of that procedure? 

ob}«Uon IS at once rais^ that if this alone 
is done there mav be further trouble from the 
ongma! duodenal ulcer It has alrcadv been 
pomted out, hcrtvtrvcr that man> of these cases 
iie\Tr had adequate medical treatment m the 
first place and it fj not at all uniairi) that in 
such cases medical treatment after undoing the 
^tro^tero5tom> ma\ control the situation 
Cases I and a arc trcamplcs of simph undoing the 
anastomosis and reluming the gaslro-inieitfiul 
tract to Its normal stale Both of these paiicots 
are getting on fairi> well now on mcdtcal treat 
ment one of them howet-Cf being Utmlcd to a 
diet of almost nothing but milk If howes-cr 
medical treatment has ocen gi\cn a thorough tnal 
before the operation and there has been definite 
ctddfflce oipjlonc obatnictjon it it well m addi 
tion to undoing the anaslomoeis and cacislng the 
ulcer to do some tvpe of goslroduodcnostomj 
or pyloroplostj There is \'er) pxid auihont> 
for such proc^urcs. WlDuc ana also CoimoQ 
ba\-e stre&ied the fact that some form of anasto- 
mosis between the stomach and duodenum Is 
more phj’OologKal than gastrojejunottom) If 
stricture or ulceration near the p>'loTu$ peraltt, 
Richardson has suggested that resection of the 
anastomosis followed by gastroduodenostomy 
wotild seem to be the ideal procedure In discusS" 
ing indications for gastroduodenoatomy UaUour 
hw mduded faflure of posterior gastrcHenteros- 
tomy due to jejunal ulcer where he &a>'8 the 
g&stro-enterottomj should be undone and gastro- 
Quodenoslomj pmormed Judd has also sub- 
scribed to undoing the gailrocnterostoraj dds- 
ing the jejunal ulcer and performing a plastic 
operation on the p\lorus if it seems b«t Gosset 
bebem closure of the gastro-enteroatomj alone 
IS inadequate and sho^d be combined with a 
plastic operation on the duodenum according to 
Judd 1 rnethod which Gosset considers the best 
Yon Habcrer according to Best, consider* the 
Billroth No I the operation of choice because it 
is the most pl^ologjc anatomia In a pa^ on 
jejunal ulcer Terry concludes that, la view of 
the very few reported cases of ulcer of the duo- 
denum fcdlowing pyloroplasty ox gastroduo- 
denostomj it would seem rrise to employ these 
operations in amiable cases, \V J Mayo dis- 
cussing Terry’s paper said they treated gastro- 
jejimal ulcer by cutting off the gastrojdunostomy 
and doing a flnney pydcBxpI^ty Wn^t Tom 
likewise concluded that when secondary ulcer* 
have formed it is best to cut off the gastxo- 


enlerostomy and restore the natural channel if 
necessary by a plastic operation ' Under such 
circumslnnccs he mentions the usefulness of gas- 
troduodenostomy and the Finim operatioru In 
discussing 3 cases of jejunal ulcer following partial 
gastrectomy (rej>ortcd b\ Down) Balfour sums 
up the present trend toward more physiological 
operative procedures on the stomach as Wlowa 
The surgical treatment of jejunal ulcer is not 
difficult if the operation is earned out as soon as 
the diagnosis is made Since we ha\-e seen a 
number of cases in which jejunal ulcers ha\'c 
recurred after repeated gastric resections it 
seemed reasonable to reunite the stomach to 
the duodenum rather than to continue with rwee 
tions similar to those done prmoush I look 
on the procedure as having the great adxTUitage 
of givnng an opportunity for a normal alkaU-aad 
balance to be maintained. When many of the 
leadling gastnc sui^ns of the world thus express 
ihcmsch'cs as in iavur of some form of physio- 
logic anastomosis between the ■tomach and doo- 
dcDum it seems surprising that such operations 
are not more commotL 

The treatment of gaslrojejunocohc fistula is sur 
gical A* there is likeh to be sofling of the pen 
toneum where the fistula is undone the procedure 
should be os simple osjxssQ^le and usually con 
aisu m repairing the fistulous opening and un- 
doing the anastomosis restoring the gastro- 
mtesunal tract to normal If this alone is not 
successful pyloroplasty gastroduodenoslomy or 
resection may be done later In debilitated pa 
tJenis, feeding b\ jejunostomy may be useful m 
preparing them for ignition Simple repair of 
the fistula and undoing of the anastomosis was 
done in 3 of our ca,se8 (3621)1 patient died 
of pcnlonitis 13 dal's after operation the 2 others 
ere both recent cases, but it already seems hkeli 
that one of them will require further operation 
because of obstmctii-c symptoms similar to those 
he had before his ^tro-cnterostomi It is thus 
eiddent that gastrojejunocohe fistula is a ixry sen 
ous aiodition and as it occurs in from 10 to 15 per 
cent of aH jejunal ulcer case* it presents a strong 
additional argument for early ^surgery in treating 
jejunal ulcer 

COSCXUBIOXB 

The incidence of jejunal ulcer prov'cd by opera 
tion at the Massachusetts General Hospital is 
approrimately 2 9 per cent 

Jejunal ulcer is very rare after gastro-eoteros- 
tomy for gastnc ulcer and probably never occurs 
after gastro-eaterostomy for gastric cancer 

The disease is due lately to an improper selec 
tion of cases for gostro-enterostomy 
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CARCINOJU OF THE TRANS^rERSE COLON 

TIIEDDORC S. RAIFORD iLD Bu-Tooti, lI\m.urD 
FroB tlB DapuMM a/ hrvrrr ud Wflal NlW i y W tW Jitt OcT^Ji* P ri njjfcj 


T he Utermture upon maliRnaiicy of the l*rge 
bowel a prtxbgloia aod tncfc U probably no 
phatt wbch Im ocaped attent^ at some 
time or other The opportnnlty of obsmmg a 
recent case of cardnoma in the nud transime 
colon which tcnninated \-ety fni-orahlN has 

E In ted out two aspects of the condition which 
ve perhaps not recniTd dne comidemuon 
It a imprinng that malignant tamers of the 
tianasTTSC colon ocorr with relatiix mfrequew^ 
On analizing 397 cases of carcinomata of the 
colon it was found that onlr 33 or 7 ^ per cent 
acre located be ti re eu the hepatic a^ splenic 
flexures. 

It IS commonly thought that due (0 the ac 
rrarihUity of tha regioEL, operatjix remo^Til of 
sQcb tomors o facilitated and the procnoaa U 
good \ careful ansJyiis of this group however 
reveals a morulit) rate higher t|r»n h cusiomarfh 
fotmd for growths m other parts of the large bowel 
These deaths are due to Narious causes some U» 
faulty of)eTau>x technique some (0 uiia\‘oIdabie 
postoperative comphcauoos, and 101) others to 
the difficult) encountered In effecting a complete 
removal 

The 23 cases recorded in this hospiul havx been 
reviewed from the standpoints of cllnlfal featarcs 
soirkal technique and patbolo^ with intent 
of oIsCDvenng the reasons for Sese peculiarities. 

occuaBEKCr 

Table I ihowi the distribution of 397 tamois of 
the culoa in its larloos partt. The colon Is /or 
this purpose empirically divided into fivx parts 
the ascoKhng colon bepatk flexure, transverse 
coion splenic flexure and descending colon (in 
d tiding the sigmoid) Further subdivitlaD seems 
unnecessary and ambiguous. Bouing In mind 
that the tiansvcne colon is approxiinately the 
some in length as cither the ascending or descend- 
ing portioca, it ts more than acadental that 
cardnnmata occur about one fifth as frequently 
m the former location as In cither of the latter A 
satisfactory explanation for this characteristic ts 
entirely lacking There fa nothing pecoUar In the 
embrj-ology anatomy or histology which might 
nrediipoee to the Infrequency Tnth which It fa 
mvad^ It most be borne In mind however that 
the tiansvene cdon fa fimcdontlly more setiv® 
sod that stasis of fcad contents fa less ULdy to 


occur Until the relatioQililp between stau 
irritation and tumor fomatioo fa estahifahed, 
howevTf this cannot be regarded as a reipcrailic 
factor 

AOE— WAGE — SEIX IKCmOrtT 
Canrlooauta of the transverse colon are sunilai 
In respect to these features to malJgnandei else- 
where in the large Intestine. The age inddmrr U 
moet commonly In the fifth decade of life, tbe 
average age of the group being 44 veaa. All of the 
turnon occ ur red In memben of the white race. 
Fourteen occurred In males and j In females, 
agicting doseiy irith the sex distrftmtko m sD 
gastro-intestlnai malignondes. 


CUHTCAI. TEATUaa 

The s)-mpl«ns of caidnoma In the liansveise 
cdoo are not onllke the dlnical manffestatioos of 
fTL-^tlgwimrfaa ditwhert in the gastro-fatesdnsl 
tract. Tbe tvTnge duratloo of ijTnptoms fa iboot 
14 iDontha. GtteraJ ijrapuaua e n w ri meed by 
the patient are Ion of atfaht, s e oaafa^ 

•n-BinU and abdominal pain. Men ipeafic 
fjTnptani are apparent when obstructiMi fa 
present, either porlbl or complete The patient 
then rrmplsJns of mjctatim, digesti ve 
foDnesiordlilHJtioo meteonsm aidosatlpaticc. 
When nkeratfoo has occuned, tarry itooli art 
freqaentlj ohserred 

It fa Interesting that the S}TDptmni are ^ 
quentJy referable to upper Intia-abdominaJ 
pathoic^ In one instance the ivTcptomi ww 

SarscterTSticofantcutecbolecyitJtii. Inicv^ 

ri KS tbe lymplnmi and signs were nustal^ to 
those of gastri. maUgnaocy and fn dooc of the* 
was tbe correct diagnosis nsade before the ab- 
domen was opened. i., iW 

The phyakal signs may be oe^IgWe in W 
enriy stage of the disease and notWng P»rt 

a niderate distention observed. Turnon fa tto 

region, however ore onially polp^e enriy 
by careful pelpatloo, fS'lSsaJ 

li±cd up ac^ the promioenc^ tberat^ 

orfran. Thcpatlents are usually 
pnV and undemounihcd. Lsboratoiy 
Kreveals a modeme 

stools in many Instances are giosriv Wacl^Uw 

and. In the majority, occult blood 
sSted. Achlorbydru fa 

wUh cardocanaU d the stomach. It fa surprfamg 
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TABLEI — DISTRIBUTION OF 297 C\RCCv01IAT\ T\BLE H — 1IETAST\S!;:S AND EXTENSION 


OF THE COLON 



Afetoitasn 

Cud 

Liotkw 


r»t CTtrt 

Obnda 

5 

Dccom and sjctodlng coloo 

96 

3*3 

JJw 

d 

Hepatic tJeiure 

at 

7 > 

I'JrteBslaa 


Traittverw colon 

ta 

3 

Stocoach. 

S 

Splenic ficmre 

18 

6,6 

Omen turn 

6 

ticserndins colon sod tlpnold 

IC-J 

36 7 

Ehudciiara 

I 

Locstbn undelcnniaed 


IOjO 

Ascoxline O5lon 

t 



— 

Gsli Uadder 

I 

ToUl 

»C7 

IOOX> 

Small inleiliDe 

a 


bovrtw to find an olaance of free h>drocUonc 
aad in a large percentage of coranomata of the 
trans\-me cajltm 

Diagnosis is usually made b\ the ra\ films 
following a barium enema. These when poslU\T 
on repealed exairunalKin should be coodujl\-c 
but It IS ne\-CT amiss to perform a gastro-mtestlnal 
senes as embamssing mialatca ha%-c been knovm 
to occur following the omission of this procedure 

PATllOLOOV 

The majority of tumors m thu location assume 
the annular constnctvng form sometimes aptl> 
described as napLin nng caranomo. The «ari> 
growth may appear as a small ulcer on the 
mucoial turtice of the gut wall The edges arc 
hard and elmated leaving a crater lile erosion m 
the center The wall is thicLened and indurated 
As growth progresses the ulcerated area esiends 
around the bowel more repidl) than longitudinal 
Is leading eventually 10 an annular growth 
When thU has occurred the tumor continues to 
both longitudinals and inwardls forming a 
hard encircling band which constricts the lumen 
until In late cases it is almost enlirelv occluded 

Extension to the nies<mter\ may take place. 
Invoh-ement of the mesentery ^nds is not rare 
and docs not ecem to be dependent upon the a^ 
of the tumor hlelastase* been observed m 
\’ery early cases of short duration The In-er u 
particularly susceptible to metastases and con 
tamed secondary growths in 37 per cent of the 
cases of this senes Extension to adjacent organs 
occurs and it is not at all uncommon to find on 
laparotomy a la^ conglomerate mass of tumor 
the ongm of which is not determined until the 
specimen is dissected. Exteturioa is particularly 
apt to involve the stomach in fact this had 
occurred in 3a per cent of the cases more than 
had metasLasir^ to eitlier the Uver or lymph 
gisnri s, This brings about complications both in 
diagnosis and treatment. The symptoms and 
\ ray findings are frequently' those of gastric 
pathology and the correct dia^osis is not usuai^ 
made before operation Surreal trealraenl is 


more difficult since a partial gastrectomy is 
ncccssart to remove all possibly invxib'ed tissue 
This extension may tram through the lymiphalics 
of the omentum by which means a surprising 
number of oroenial implants occur More com 
monly the growth mx'olvcs the posterior wall of 
the stomach with vshich it is rartly m contact 
Table 11 shows the location of Ine rocutstase* and 
secondary growths. 

The microscopic pathology is not distinctixti 
The majority art adenocaranonuto. It a sur 
pnsing that a lorgc percentage of cases showed 
mucoid degeneration m the presence of the 
odenocaranoma and were onnnoJh diagnosed 
colloid caranoma. Such was the case m 6o per 
cent of the tumors, a much higher percentage 
than has been encountered m the other portions 
of the colon The medullary and scurhous types 
of caranoma may also occur but are far less fre 
quenl than adcnocarcmomn 

TREATR^NT 

The treatment of caranoma of the transx'erse os 
wdl as other parts of the colon should consist of 
early radical exdsjoo Since this fa the most easily 
accessible portion of the colon the average opera 
tor regards the prognosis as good and has a 
tendency to exercise less care in resection. The 
results ^ surgical extirpation m 18 treated cases 
were not gratifying Six died as a result of the 
operation 3 of p<^tonitfa and 4 of pneumonia 
crobobsm orahcKJu Twodicdof rccuTTence 30x0 
well 5 years or more 3 are Ux-ing without si^is 
of recurrence less than s y'ears ^tcr operation 
and 4 were improved following operation but no 
report as to ultimate result was obtained Four 
were thought to be moperable and eventually 
died of extension and metastases, Ficcal fistula; 
developed m 4 cases. In all of these catgut was 
used m suturing the blind ends. It is the ex 
perience of several operators that hcAvy iQi; is 
safer than catgut at this site. Table III shows 
the results of treatment in this group of cases. 

The anatonw of the transverse colon should be 
reviewed briefly before further approaching the 
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TABLE in — BESULTS OF TRCATUFVT 

Clan 

Imswed foOcmbix opmtkiQ, but lovt 4 

\\ ^ leu than 5 jnn folknriitf opmtkn 3 

\\ «U 5 je*r» « moTT 3 

Dt*d--po*lopcTmlivT 

Peniooldi • 

Pottunoma a 

EmboU t 

PDvtDpenthe »bock 1 

Dead frotn rrarmicc foQMbf oprn two t 

looftmble, paHlithr treatsiRit eciir 4 

Total It 

furpcaJ treatmenL Its gencfil direction Ij 
traim'enel\ acrou the abdominal canlv »rith a 
\-anablc degree ol \entrnj and caudal contnlty 
It a fupported b\ the tranarene moocoloo the 
ctnUnuatKm of ahich forma the Inferior letif of 
the greater omentum Thli ia dlitctlj o\-erlj-lng 
tbe colon and m appraxunatioD to IL Iseu* the 
bepauc flexure u u not entirely co v e t ed by 
pentooeum but (.mbea tbe right kidney and 
duodeoum Near the apJcnfc flexure the ttMaenterj 
la longer and alltma more mobility The tplauc 
flexure u htgber and more poaterfor than the 
hepatic Tbe blood aopply la fumlabed largely 
by the middle coUc arter) ariamg from the 
tupenor mesentenc It archea to the right, ai^ 
plnog the hepebc flexure and ramiflet In toe 
nm oa of the iplenic flexure with the left cobc 
The cooTK ai the middle colic la \xriable, bat it 
uauaD) amn upward about 6 to 8 centimelen 
to the right of the mkHiiw. 

Bearing in mind tbeae anatomical featorea, the 
mode of farcical procedure moft be approached. 
Two methocia of remoral arc open to the cqjcmtor 
local resection and re a r c taon of the codre ri^t 
half of the colon with an ileocolic anoatocnoatx. 

^Iko the tumor ia located la the middle or 
left half of tbe tranit-aae coloc. local resection 
ma> be practised with onpimlty maamoch ai the 
mtestine can be mobilized and anaatorooiti 
facilitated. A common mistake of resection Is the 
removal of too nroch bowel, lea\in( abort stamps 
npoo which cooilderable tqiaian mutt be exerted 
to obtain approximation. Some pathologista 
daim to htN-e found e\'idence of maUgiBint change 
in the Intestinal waD, a Inches or more from the 
site of the pmnaiy growths. No doubt this may 
be true In advanced cases but in early operable 
cases this rtatement ia open to qaesdoo. It is 
the BQ thor'a Impc c u io n that the remotal of a wide 
margin of nonnal gut ia frequently overrated. A 
sccc^ and perhapa more Important technicality 
lies In the presmation of the blood atqiply 
hJetlailoua care ahould be exercised in cbomiDg 


the point of resection so that viability of both 
■tumps IS presenTd. Thla oecessitaies careful 
dlasectloo ^ each branch of the middle cohe 
artery which in some Instances is eapechUy 
difficult doe to an excess of fat In the mesentery 
Tbertfore three facton most be cooaidcred m 
choosing tbe pomt of resection, the blood supply 
the mobility of the b owel, and tbe proximity to 
the tumor 

Two methods of anaatomoBia arc available the 
end to-end and the Uterml. Tbe md-to-end meth- 
od nay be os^ In some cases with aaccesa, but 
in gencTal is not as sabsfactory as the btenl 
meuiod. It remdits more exacting ejrgksl 
technique and tne rhamre of leakage foOoving 
anaatomosia is greater The opentof may be 
governed by cheumatance and Ii it fa Impoaflhfc 
to overlap the bowel without undue tmamn, the 
end-to-end method must be used. The anastano- 
fis devised by Parker and Kerr la frequently nsed 
msd b more aadsfactory than tbe older epen 
method. 

Whenever posalWe tbe lateral anastomosa fa 
preferable. A larger sterna la formed and there fa 
Ia chance of ohatroclimL There arc two sstfa- 
lactcri rorthtd, rf perferoh* till 

TbefiTTtiilbefaoptfteaJrici ratl mi r^ imdatn 

graeraj latlsiiclijrT aetpt f« two feitira 
blind pouchM ut idt, ntttniutlii* oWiUiilto 
by tttore to tlw oppewing lumen. In ifwte erf ttm 
pncniitlcci drnrTifny up crf fccI ccctcnU wue- 
Itm/w occm, winch may eaUK dther perfoato 
or oedmion ol the •tnma. The inaitciooii* b 
dropped back Into the perltcmoU cavity after Uic 
opoatfai. ShonldgangrraeorperfOTtto^ 
pmtemitia b Ukdj to trault. Sloodjood devt^ 
1 mctbtxi to overcome thii fentore In 190O. He 
perfocmed an andperlatalilc lateral aoeatome^ 
hot brooght tbe blind enda oot tbra**.^ 
peritoneum when doling the ™ 

method eatiaperitooeadirea the weak 

and In the event orf gangrene or niptimlnmOT 

takea place ootalde the p^toi^ cariv 
alter mote barmM thmj a 1^ 

reaoJU which can be doaed at a later date 

1/ tbe tomcr la located hr the 

tbe Bmraveiae uoloo. Urn Mtlr^t M 

colorr may be removed. The deacrlpttcat c^ 
tecbnlque^can be lormd In ^ 

Unr arrrgery and need rrot 
Involvea freeing the oecnm airf 
tom the neritooeJ 
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tnum-ersc colon. In the haixii of competent 
operators this is a relatl\*d} safe procedure and 
the operatic mortalitj Is surpnsiDgl) low Itisa 
longer operation and conseqiicnlly attended b> 
greater shock. The rcmo^•al of such a large 
portion of gut results in a moderate phj’slologvcal 
disturbance of the bowel which may not betime 
readjusted until some months after the operation. 
NcNTTthclcss it is considered an excellent operati\-e 
procedure both from the standpomt of rachcnl 
rcmo\-al of possibh in\-ol\Td glands and a 
functionally gixid anastomosis. 

The use of radium and deep \ raj therapv has 
been found no more cflicaaous in caronomata of 
the trarm'crsc colon than in other portions of the 
bowel, for the reason that ndenocaranoraata are 
not radiosensiti\'C. While it is true that irradia 
tion may sometimes gi%T: teraporarj relief in late 
moperablc cases itrarelj brings about anj lasting 
ImproiTmenL A short circuiting operation is 
more desirable for the relief of obstruction 

The proCTosis of caremomata of the transi’cise 
colon ^md be comparable to that of carcino- 
mata elsewhere In the gastro-mtesunal tract with 
obsm-atjon of the above mentioned techmeal 
factors. The tendency toward invasion of the 
stomach jeopardizes the operabflitj but eat- 
phasues need for thorough examination in 
eluding A gastro-mtestinai senes and banum 
enema wheneiTT there ere sjTnptoms of intra 
abdominal pathologj Far too frequently is the 
complete \ raj ciaminatian omitted other 
through n^ligcncc or the desire of the ph^-ndon 
to spare the patient dacomfort in the examination 
or a seemin^y unnecessary expenditure. 


CASE SXPORTS 


Detailed case reports all too often confuse the 
reader and lend anihiguity to a surgical paper It 
IS the author’s intention to avoid this to far as 
podble, but with a relatively small number of 
cases there are certain illustrative features which 
can be brought out only by a hnef case history 
In the subsequent reports, only those features 
which are of direct importance m the diagnosis 
and treatment of the are mduded. 


Case I PttL No 4tS48, JVhlte fenale, ajed 51 jwt. 
The patient bad complaliied of headaefaea, coostfpatkui, 
and weaLness for t Tcajv Sbe fdt a Mbjectim ob- 
■tructlon to tbe bowc li for s montbi and bad lost iS pcamds 
iDwdgbtdorinstbefnoesa. Physical czamloatlon rmaled 
a palpwe, tender maas Just above and to tbe right of tbe 
timbuicui. The patient waa madred^ ansnnlc, An ir 
rKolaiity was seen In tbe middle of the transvene colon 
vUbtbellaorDacopeandlntbeX-nypIates. Pre-operative 
dlagnoali cardnocia of tbe tramveise colon. 

Opomtloo waa pKiformed September 5 loji SIxinebea 
of UK intestine were rtmovea with a v-sbaped piece of 
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mesentery for a hard conttrlctlnK tumor located m tbe 
middle of the tramveise colon. TIk mesentciT contained 
several enlarird lymph glands. The ends of tie Intestine 
were anastomosed lately by tbe “thumb method of 
litoodfood. Pathological diagnosis adcoocardooma, grade 
If srithmocoWUcffeneTmtlod the glands were negatire for 
metastascs. One of tbe blind ends broke down on the tenth 
day after operation with the subsequent formation of a 
{(c^ fistoto. This drained pcnbteoUy for several weeks 
but was finally closed and tbe patient was discharged 3 
months after operation. She is well at tbe present time, 8 
months after operation 

This patient fortunately recognized the lub- 
jecUvT signs of obstruction before the |umor be- 
came inoperable thereby enhancing the chances 
of rtcoiTi^ The advantages of the thumb 
anastomosis dcMsed bj Bloodgood arc illustrated 
bj the rupture of the blind end of bowel with a 
subsequent tslula. Had this occurred within the 
abdominal caWtj a generalized peritomtis would 
hatedcxtloped with a probable fatal termination 
The condition of this patient became critical 
during the operation the blood pressure falling 
and the pulse rising The operator, having a donor 
prcviouslj matched for blood transfusion, ad 
ministered 500 cubic centimeters of atrated Wood 
to the patient on the table, with the result that 
the left the table m excellent condition and suf 
fered litUc postoperative shock. This measure if 
practised more frequenUj would no doubt avert 
many postoperative deaths from shock after 
severe operations. 

Case t. PsUlNo VMiIte female aged 56 yean. 

Hk palleat bad Hflered abdomioal r*ln^ nauica, ""rl 
Tocnldag for 3 mootbi and was anudkros of an abdominal 
maas for t monUu. Sbe bad loti a aodeiate amount of 
weight PbytJca] examination mtalcd a tender palpable 
maat In the midline below tlm iimMIlrni It was tbecae of 
a grapefruit with a dlscbaijlng sinus. The \ ray aamina 
lion showed In tbe mid traimTrse colon compiet* ob- 
struction to tbe baiixun Mu-ma- Pre-operaUve olagDOcis 
carcinoma of tbe mid-transverse colon. 

Opcratioii was done Decttn^ 8, 1918. A largo tumor 
mass was found within tbe toe of a ^'tntral hernia. It was 
resected and ibo hemlal defect repaired. The tun»r was 
not attached and no enlarged glands were founil Patho- 
logical diagiiosis adcDocardnoma, grade IV, with fistulous 
co mm on katlon to the bowtb Patlmt died 14 days after 
operatfon from Infection of the v&U and poI 

monaiy embollsai. 

It is unusual that a tumor giving nsc to symp- 
toms for only 3 months could have attained tbi* 
lijc. The patient was dtber unaware of pre 
monitory sjunptoms or the tum or grew with ex 
tremc rapidity The coincidence of a ventral 
henna with the tumor no doubt confused the 
patient, for having the previoas condition for a 
number of jreais she in ell probability attributed 
her symptoms to it 

Caxx ^ Path. No 38144, White male, aged ts years. 
Tbe patient had suffered moderate gastro-Intesunal dis- 
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wden for j rvmthi ud btd lou tj pooadA. Hi b«ra 
coptcfcm of as ■hdorrirul maa j swotbi. Hie Ust j 
«eeb« of Ua Qlset* were cbanctertad by a Batcou 
dlanhoa of fooJ cbaiactrr Secoodary arn-ink and 
cachf^ wen coarled. \ fins, tender moratJe Bwaa tbe 
liie of a leeaoa wai fdt bekrw the anbOkTa I'n-opentfrc 
diacsoab cardnoma of tbc Lrasmrte colon 

(^lentloo was done PeoEnber 8, 1918. As asaatar. 
bccTotic tumor wai foo^ 10 the cijoa exteadlsc to ana 
IsroM&x the atomadi, omartsm, and a m rntcfj The 
tnnur was raected tcvetber wftb a portfoc of tbe mncn> 
toy oatestnm, and ttocnadi wall TIk boae) was fofMd 
br as end-to-cod anastecooals and tba itnraarfi defect waa 
ckaed Patholcadcal dlirmab adenocardooRka, endea U 
and m, aifafaif hi the tat trasimie colon. riBentdled 
9 hooii after open tkai frotn poatopentha shock. 


The failure of the fint ph>'ilQan contulted to 
suspect the malignancy cmpbailm the tremen 
ck)U 3 importance of tlwrourt gastro-intertloal 
studjes in all cases of obamre disorden. This calls 
for an extreme nlcetj 0/ judgment in deoding 

eoifnina tirYTYa mi>Tth<> mnd »wnH w h i>fi floce 

it u obt-iota that e%Try case of iodlgestloo aboold 
rwt be lobjected to ll« rcmtine ciamlnadon, not 
onlv on accoont of tbe disoomfort to the padent, 
bat for ecoQonuc reasocLs as veil 


CasX4. Path N J 7 J 57 trUtef«aiaW,a4edte}aan. 
This patxet nfiered from btcnsJtteit cruTp-Uho palos 
for se^aal Booths dartac which a saaJJ Boraht* rasp 
woold toatetlmes be teen. Blood ««a seen hi the atoob 00 
serenl oaB t ui i tad tbe patkat had three traaaleot 
attacks of kun d he , PbTiu osalBstlaa dbdoaed a 
aoTabfe,oaa-teodermaeabooc r by rtcmtiBetenlDdB, 
pa^bteiathaofTMrVbtqtadtant. TVrt was an abaeece 
of nee faTdrochlonc add A roeo tircmcrapfik: Hfiaf defect 
cmld be sees In tbe tranrene cnlao. Pre-epetatm dhe 
Bosb cartfnonia of tbe tra amm coloei. 

Opeiatiati was done iltj 18 * 9 *^ ^ antaO tsmor was 
fem^ m tbe traimerae onbi which waa freelr laortble. 
It was re mov e d tc^etbee with a portion of tbe Irartfrarae 
coloo and a portion of tbe asesenteiy Hte ewts were 
anastecooaed 07 tbe Paikcr Kerr nsethod. Pathokiskal 
djaanoab potTpoid adesocarctoaois, fiade II, with mw- 
coid dtjsuua ttoa 00 metaatasa. Traaaient 

tymptiaas of ofastnxtion appeared oa tbe hfteesUi day 
after operation, but soon (Appeared. The nadest was 
(fiKhaijed weB 3 weeks after op^tioo. Noammateresolt 
nets was obtain^ 


Tbe htmdlce m thb case cocUd be catsed hy 
dtber tne extension of tbe tumor to tbe pcridoctsd 
hTOph nodes or a coincident and faTcle%'ant coo- 
Arim. Tbe obstmction after operatwo waa 
probably due to a tcmpocaiy volvolus or kink of 
Intestine. But Its spmtaneous dlaappeannce 
rendered tbe compUcalnn of bttle algnincaoce. 

Cj,rr c Tbe padent wflCemf weakness aaoreda. and 
hcmatni^ whii^ led to tbe Hl«t™*** » PTrionepadtis 
and a rubaeqimit nephiectcanj which was dona 4 
before pres en t ii lrttl w lou to the hoapftal. Ba 
proved sUfhtly folkrwfaig this cnraClco bot loffered an 
cttcedAtiai ti tba lynmtoeas tats with a proootBCcd 
and loss of welJAt Physical rtimlnatioB dis* 


cdoacd a moderata distCDlion of tbe ahdocDai with a dfiditj 
of the abdooinal BQsdea. Several indefinite aasaet sen 
palpated in tbe oppar abdoeseiL Then waa a hyper 
chloth^rla and a aeccodary atagia. Boent|eiop«nH 
abowed a defect in the rreatcT enmturs of tha storaaa tad 
a fpastk comfitloa of tbe rifht tiaasveise cote. Pre- 
opccatlrs dlicnosh ordnooia of tbe tteoach. 

Operatlaa was dooe Deconher 8, 1914. An ccpJoealsey 
lapajofeny mealed an faMpetsiJe eardnocia of the distal 
tranarcrsacoloo with Botasuses to tballrer Pifholnginl 
Hkpvk caidaoena of the tiansreist ate, petssfaf oe 
tbestoenach no tpedmen r u auv e d. Tbe pattet recuewwl 
fran the fmTnedbtr everts of tbe opcatte bat £rd a few 
months later frao tbe aatcniWi of tbe dbeate. 


Tb« presence 0 / a kidney leswn do doabt ob- 
•CDTtd tbe tumor symptccoi In tbli case. Hid 
tbere been DO other pa tbology. tbc gastro-inteitlml 
coodltlOD wocld have been diagDOsed sooner and 
tbe tumor approached while la its operable state. 
The hypcrtbloThydrla is nnusual ifn« many can- 
cer* trf the latg® bowel are cbaiacterued by an 
ocblorhydria. TTiis naa^ Ulustntes tbe fieqoent 
confrakm noted lo tbagnosing caronociata <i tie 
lr*ni\-erae colon ThcroealgenogrtpliicatiiiiDa 
tloo tndkated a lesioo erf tbe slornftcn bat 
appareolly otosed by a tamer maai In the ccto 
predoc^ a aecoextify Irregulaxity *hDe t« 
ahamro of the tjpical cocswctiag tumff 1 b tie 
colon Ht It free troo rwntgenogniphk daecti. 


Cue A rat±L No. ^S7J. White aak. 
latermlUtst k "» u a ij o nffire al pahi had betn aqa OTrer _J 
years. Emkratnalipwcfotty 1 ye^bdoreadn^ 
vealsd mdllfie Umicri ia the bowel. 
patlrat was leajpocaifly fcnprtrrtd birt had a 
recBfTic r of ly idi oms with IncretJed 

Bn»,ii7cmila,tndi«strfwelsht Cllnfca] ea^tto^ 

viaJed vUhle perisUbJe warts and BaieMi& A enW 

■haped oJcti was fette fa Iha ftt l nn i . A 
wWm^I ai«J there was a iwntjreosci^ 
tnasTtrae colon. Fra-t^>cTatiTa dls ano s w arc™** 
Ih# ndd-UansTtise cote tv. rkht 

Opeatien was dc« Anmrt 4 , W Tba ^ 
oite was mected for a fajjt aass aibte 

transverse ette and adherent fa tba 

and roearnm. Several fa.Jattd wlyps w«e 

mamd towel. A lateral neocoie«^ 
fonned. PatfaJoefc*! <fiata°«^. 

in. iold-tianr.-eTse colon mal^b^faij-'g^J-^ 
fwcal fislnla fonned fa tbe oar ***^"^1!?ilrreooest 
tlM pattet was dlachaW nnknpro%^ U hb own rtq*« 
and BO sabBqwJii note has been avauawr- 

TbtmiJUplo poljpo«i« ™ 

by tbc first operator as » benign CDodldte 

attempt woV^e at oper^ 

trSSent orf eberfee c^ed erf^ 

moYol erf ill the iBvnlTfd 

dnomatoals b a frequent tie 

Multiple candDomaU are mm Bod ^ 

main aVment in favor of maUgn*^it cbanT ® 

previouJy cut tin g benign polyp** 
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Caie t Patt. No 31606, Wtilc male, igtd jS 
Tbe patient bod •xUTered wfakii«», of weight and 
inorciia for 7 raonth* with doll qil^trk pain IncTcailiiR 
InacvcnlytM frequency for 3 month*, Namea and vomit 
log mclena and dkrrbfri were prCTcnt for I month I hj*al 
cal aaminatlon dl*do*ed a lOMerate abdominal rlgidily 
gaatric achlorhydria, and »ecor>dary anamia. A fatulotii 
communlcallon between the itomach and tranr.Tr»e colon 
wa* viriUe In the N. ray plate foUowfoR • barium enema. 
This arose at the site of a fiUJng defect In the colon, Pre 
operative dupsotts cardnocna of the trant\Tne colon. 

Operation was done March 31 1913 A portion of the 
transverte colon and a scctioa of the itomacn wail were re 
sected for a large friable polypoid eronth ariiiag from the 
colon and extcodliifi to the Itomach Thecootin^tyofthc 
c^n was re-cstabllihcd by lateral anaitomodt and the dc 
feet In the Itomach dosed, ratbolofflcal dlagnoils adeno- 
cardnoma, grade n with macokl degeneration elands 
were negalhr for metaitasei. The patient died 7 dayi 
aitet operation from generalised peritonitis. 

\Vhen a cancer has ad\’anced to the ata^ 
flluitrated by this case the outlooL is ex t r eniei> 
poor The operation Is lone and dtllicuJt and 
even with the moat perfect technique is hamrdous. 
This IS another of the cases m which the tumor 
grew rtpidl> and invoh'ed the stomach but m 
which m addition a ficcol fistula had formed 

Cah S. Path. No. 33633 W’hlle male aged 63 yean. 
Alterutlog cnutlpatloD and dlairfasa hid anne^^ the 
patient for 3 yean. During this lime he had sometkoea 
been coBKlnd of an ahdonu^ miss, fie soffered freqaent 
attacki of cobc like pain, which were often relieved co> 
Incident with a Malrtini teoulioo- If« had lost con* 
ilderable weigfat A bard tender movable mus the sbee 
ol an orange was noticed bdov the umhilicut. Free 
bTdroc^ric add in the gastric cootenu was oat noted. 
A roentgeoograpluc defect was visible m (he first third of 
the tranivene cokm. rre-operallTe diagnosis maUgnancy 
of large bowel 

Operatloa wasdooe Anguit 7 1923 A Urge mass aiislw 
In the transverK colon estcndlng to the stomach and aa 
herent to the onientuffl and small mtesline was removed by 
r LM-ct lng a portion of the trans^Tiae colon and a piece of the 
stotoach wall After separating the tnais from the other 
involved atmcturea, a Utend anastomoals of the colon was 
performed and the defect in the stocnacb doaed. Patholod 
cal sA»Tu-««ar r{rvTm«, grade HI with mucoid 

deg en er a tlotL The patient died 14 days after operatkm 
from pneumonia. 

The patient s own desenption of his condition 
IS oftentimes invaluable. For instance this pa 
bent stated that he felt a squirting' sensation 
which relieved poJn and distention Obvioualy 
this could be caused by nothing other than partial 
obstruction of the bowel allowing onl^ amaD 
amounts of fecal material to pass at a time Of 
wimflar value is the patient s description of a taste 
of hard boiled e^ following eructation and 
regurgitation The ilat taste of acid free stomach 
contents is immediately suggestive of acblorhy 
dria. One patient complained that his clotha 
fitted too d^tly so that be was not able to wear 
his belt comfortably but at the same time he 


was losing weight These features pointed to 
a morlcrale, almost imperceptible dLsiention but 
persistent and suffiaent to acquaint the patient 
with an unnatural condition in his abdomen 


Ciur a Path No UH7 While female *ged4S)xan. 
The patient had Buflerrd vague attacks of mdlgrstloo 
marked by cramping pains and bloating sensation for i 
>-car At the most recent attack i week before admisske, 
the vomited food material ingested 3 days previously She 
bad lost 13 pounds in wel^t A moderate fullocss of the 
abdocDcfi was evident ana roentgenographlc filling delect 
iraa present in the left traas\Trie colon Pre-operativT 
diagnosis airdnoma of the large boweL 

Operation was done Jooe 9 1923 At exploratory lapa 
rotomy aa Inoperable carcinoma was found arising In the 
left tiaim-trse colon involving the stomach and adbcrexit 
to the parietal wall A palliative colocolostomy was per 
(armed Patholojdcol dlagootit carcinoma <A the trans- 
verse colon no glaodular roetastasea. The patient died in 
3 months time from an extension of the 


It IS Dufortunaie that often the sjunptoms 
brought about b> these cancers arc *0 mild that 
the patient is not oJarmed before the disease has 


adv'anccd to an inoperable stage. An excision 
could hatT been attempted but since so few 



Operation was done October 5 19*2 At exploratory 
laparotomy an inoperable tumor was found arising from 
the transverse colon, adherent to the felimam and 
It was the sloe of an orange, was nyolar and harri, and 
metastatic nodules were found in the omentum aod liver 
ralholockal diagnosis cardnoina of the tramvcrse coloo 
no specimen was obtained. Hie patient died 3 monthi 
after operation from extenshn of the disease. 

Spoatiatv of the colon not infrequently pro- 
duexs an obstruction which can be mistaken for 
on orgamc lesion by the X ray findmgs alone 
Theralore, it is important not only to repeat the 
gastro-intestioal series but to obseaa'e the patient 
nuoroscopicall) as well 


II r>(o, JO073 wmte male, aged 4J year*. 

Thejatient sufrered from Intermittent pain In the left lower 

quadrant and a marked dlanbcea for 8 month* folknring an 
operation for acute intestinal obttrnctfcm. Herwas 
tune* con*ckxu of a mas* In the left side daring an attack. 
Physical c a mlM tl on revealed the abdocnen tympanitic 
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ud lender to palp* rim oa tLe kft tide. A roeUfcoo- 
Crtpiik defect wu pretat near tbe tplenk flexor* In tbe 
tnnemte colod. Pn-0(>enth‘e dbfn^ partUobrtrec 
tloo due to perllOQcaJ idbetlocn 
Opoatkn wu <kn« Tone i{ igii A tomM' the tite 0/ 
t kmoa wu found la tne Idt transverM cokm altathcd to 
tbe ttoesach. It vat freed and rctected tofether with ade 
miaJa ocmal Lo a d and a hteraJ anastamoafi preformed, 
ntholoalcal dkfDotii adoocarclaocDa, fraw t, with 
tottcold oeftteratJOD twi rrWtrin^* v^re (atmd- 

The patient vat dmcbaixed well j vreki after tbt operaltoo. 


It IS remarkable that althoogb n'mptomi had 
been praent before the hnt operation, do ttUDor 
wai fotmd. Evxlaitly It moft haw bm preaent 
at that Hme and was overlooked at aplonttloo 
Foftnnatelj for the patient It wa< of low grade 
mobgooDcy and In ipfte of dela^rd removal a 
good reauft wa* achieved. Too much emphoaii 
cannot be IokI on tbe necessity of a tboixiugh 
ciploratton at every laparotomy 

Case Path No *3466 Wbue title tfcd 60 rears. 
Three ywn before trfrrMim s local pbytidtn tad found 
ID die abdocora t mats which had locreued rarr DttW lo 
die. rtiO itondjce. Twiddnf, and ctcbcilt bad beea 
present t year At physical rramhatton an indefinite, 
thcbtly tender mut wu felt la tbr opper tfxht qrodrant, 
BjMtcei>ocrun ihowcd an abnorasU posfM of the In' 
testines la tha repon doe to cB ertrt [mitnar nmsL Sec 
oadary imttus wu narked and occnlt blood was foeod In 
tha stools. Pre-opeatlre discaoels meUenaacy U the 
Wb bowel 

Opga uoa wu done Jaly », ipii A tamer the sin e^ an 
onnte La the rifht ersatrersa coloa, wu reaected with a 
piecs of oKMiiteTy comiiahtt *rv«i^ larce aisnds. 71 » 
oowd «u aauUanosed by tha rod tixnd method. Fathiv 
lockal dafnntti s derw c s jc tnom i, frade L wtth etmU 
dreeneration alanda ariatlTe for metastaaei Patient wu 
Wu 10 yean aJcs operation. 

It it dlfficidt to uodenUnd why the first 
ph>iician cmnJtpd allowed this patient to coo* 
tinue without bosplullatloo fca* 3 year* foOow 
Ing tbe first appearance of tbe miss. It li perhaps 
another case in which tbe patient It tloirned by 
lymptocns of discomfort rather than tbe presence 
cJ an ahoonaal m*M, A gratlMog residt /oQoir 
ing the removal of t man of t^ duration is on* 
osial and was no doubt due to iU extremely low 
grade of malignancy 


Case I ^ Path-Ko aSdyo. WUts mala, af*d 51 yean 
For 6 wew this patient had wjffered intermlUeflt cramp- 
like pains and Bieteoriwn. iJihhe and anorexU accom- 
panied theM ^Dkilopw- At phytkal uamlaatioa tndefinhs 
pcrisiaUc waraa a deunlte bnlciBr w'«— at Ih* om- 
rJHma wera TUbie. This mass wu mtti, nodolar and 
frei^ morable tet aot paiofol Pm opentfre ditpMsff 
carcmoeia of the iaife bowvL 

Opeiatkis wu dccL* Fehritary 15 ipai. A tu tnoc wu 
fcmid in tbe odd portioo of the tranararte cototi This wu 
ri'M-.-ted with t inches normal bowd Odd thcr side and a 
V-itiiped piece (d i i v iii iltr i' tncludlns Kreral snlaivcd 
A ateral anaatonwsa wu pefoemad between the 


bOad ends. PatboloctcaJ dianods >iVfirr«i T l f.iia n 
gnufe n with macoi d defcaefaflov the (lands lined no 
tartasLues. ThamtkstwuwdllnoothsallerifvntfcQ, 
bat BO further In/wmatkai aru obUhvd. 

Tbif pabent 1 symptcins were not aevert Tbe 
Dcurostbenic patiat usually causes the phydldsn 
no end oi trouble by hi* maCTlficatkai of mlDfataJ 
Qrmptom* but it Is to be saM In their favor that 
few nemasthenks die of cancer This patient In 
smte of his mBd symptoms sox^t the odrice of 
ms ph>aiaan early If every patient reengntard 
tbe poulble ifgnificaoce of pcemocitory symptcens 
tbe death rate from cancer would be conildeiihJy 
lower 


Case ts. Path. No. setyd. White male toed u yean. 
Pain lo the idt side had bean preaent totertpltlcaCy i*r j 
twrt W«, xnd tha patient wu cn aa cin ai of as ahd gn laiJ 
aasa for a Bwotha, before a Jml wioB. Tbastoebwertfr*- 
qocD tty black and tany Occ«h Uood fat th* ttnoii c»- 
nriacd tha only poaitlva an physical aaminatba 

\ ray wu u fa tU ia bwt an sxpimtnry lapa- 

rotMoy wu deemed espement. Pre-<^*ritf»t dZ eptfi d r 
diefeti^ 

OpoatknwudcioeN (weather S. 19T 6- A Bnnll, anoekr 
earanona vu fcauad In the tranaraiu cohat. It wu re- 
Mdcd and Uw bowel ends Joined by UUiaJ s ugoraj s 
PathcicffcaJ db^ncsb tdEBoqutincan*, gnM ft wttt 
mcxdd dfjrneratfca. The patkst rcao&ed wij Icr t 

yaora, the* rvtoiwd with nmereof netastsse* to the fawr 

9 pit tfiwn wh trh be died afewBatthalstw 


It hi* been said by eminent wrgeons that « 
oI the Jostificationa ^ laparotomy Is to estobiai 

adlagnotio. This brings about many nnneceaory 

cperatlons but in a few cases *uch os Case 14, nos 
made poodbfe the ftI«gTvw?« of t lesica U grai 

tlgnifiamx. TTwre wo* Ijltk m the diidcal h^cey 

to indicate a cordnemo. One should be 
however when pain of t dull aching charter U 
more w k* cotatant over a number tJ maiui* 
It Is mjufuol for malignancy to recur In tbe terra 
os late 01 4 jTojs, ana natorolly one fnipects the 
presence o( a new tnmoi batriaconoaatnpsywis 
perfoctoed »h'« point letmtfned nnsettled- 



ction oi tbe fiitt half of tbe 

I beneficial procedure. In thb c**® 
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tumor had m^•ol\Td the ascending colon and It 
was tboucht eroedlcnt to remo\T as much bowel 
os possible. The operation in\*ol\'es little more 
technical difficult) than simple resection and 
frequent!) gi\'es a much better result 

C\ic i6 Pith. No 18673 male, iged 47 yore. 

For 3 roonlha the patient had lullerrd from crenip-llkc 
pains In the abdocnen and a sensation of folhini. He had 
Been moderately consUpitcd and vomited tmee. Gaaeoos 
eructatkm and repurgitatlon which was at tret add in 
taste, changed to a fc^ character He had lost 15 pounds. 
Peristabte *a\*es were seen In the upper abdomen, roost 
prominent on the left sWe. where there sras a tuperPdal re- 
sistance m the abdominal wall A nstro-lnteitlnal seriea 
of p»f^t £ rT>fipr 3 m< Indicated a nyioric obstruction with 14 
hour retentiotL Pre-operative dugnoatt cardtuwnaof the 
pylorus. 

Operetlcm was done December 34 igij ^lien the ah- 
(kne^ was opened the operator found a huge puts in the 
regkni of the gall bUdder arising from the transverec cokm 
and involving the stomach and gal] bladder to aach an ex 
tent that removal was out of the miestkm. A palliative 
gastro-enterostomy eras performed. Pilbolagl^ dlag 
no« caidnoma of the transxtree colon no specimen was 
obtained Tbepatlcntwasdrschargedln radayalmproved. 
but died 4 months later srith eitetilon of the dtseaie 

This patient showed symptoms of upper ab- 
dominal pathdop which justified the dmgnosts 
of carcinoma of the stomach The presence of gall 
stones confused the picture but In spite of this a 
lerion m the lower tract was indiated b) the 
charactenstk fiecal \omitiiig 
Case 17 Path. No 17777 \\'hlte female aged 60 
yean. The patient had nmered Intermittent attacis 01 
p3ln and Tocniting which were partoBy rcUered by en 
emata for 6 nwwLtlfs. The attacu Increwsed la (rectucncy 
and severity She bad ioat some wT:ght. The abdomen was 
found to be moderately distended and lost to the left o( 
the nmhmM was felt an Indednlte ali^tly tender mats. 
Pre-operative diagnosis malignancy of the boweL 
Operation was done ilay so. igi^ On exploration a 
baro, snnnUr trunor was louna m the transverse colon. 
It was resected with the customary V-ahaped piece of 
mesentery after Untkm of the main branches of the adk 
vessels. Ihe blind ends were anastomosed by the method 
of Bloodgood. Pathoiogscal dlagnoslB adenocardDama 
grade Hi, i-rwirrUng the lumen and producing partial ob- 
struction. One of the b&od ends brou down 8 days alter 
opentlao with a roBilttug fwral hitnls. This ciotri Itself 
r weeks after operation. The patient was well when last 
bennl from 5 years after operatuo. 

Very few patient* seek medical advice for con 
sUpatiotL It Is neverthcleas one of the most 
valuable and constant symptoms of gastro- 
mtestinal tumors. Many indrvidaals are con 
stipated but very few over 40 years of age ha\T a 
sudden and constant change of bowd haolt with- 
out an underlying cause. This case Illustrated 
again the advantages of "Bloodgood s thumb 
anastomosla. 

Caxx 18. Psth. No 1451* 'White femsle, aged 64 
ycois. This patiat had luJIei ed from attacks 


of cramp-Uke pain for 4 months. She bod lost l8 pounds la 
wdghL \\T>en examined 00 entrance to the hospital the 
patkat was evidently laffering from an acute obitruc 
(kn She was vomiti^ and in acute pain. The a b do m en 
was extended and tympanitic Pre-operative diagnosis 
acute Intestinal obstruetkm. 

Operation was done July si 1913 A colostomy was 
limaediatcly perfortned to relieve the obstruction. At 
exploratory lapartrtoaiy 10 davi later a small powth was 
found St tne junction of the hnt and middle thirds of the 
transverse colon causing a complete obstruction The 
tumor was mobilued and removed after the method of 
MOinQcx, In two itsges. Pstholof^l diagnosis sdeno- 
cardnmns grade I\ lurrotindlBg the bowcTsnd producing 
ahnost complete obstruction. The patient rttarned to the 
hospital 3 >-can later with a rtcorrence of the tumor in the 
psoasmt^n. She died shortly after the second admisswn. 

Cardnomala of the Irartsyerte colon do not 
cuslomanl) produce complete obstruction. WTicn 
this occurs tne underl)nng condition is apt to be 
overlooked and rcco^izcd only at operation 
Two stages of operation ore necessary in most 
cases, the prelunmar) colostomy for rebef of 
obstruction preparatory to removal at the second 
On the other band certain operators feel that the 
patient luflcrs less from one operation and there 
fore Ttmo\*e the tumor when tbe abdomen is tirst 
opened 

Case 19. Psth No 13784 White male aged 4] yesn. 
The patient had dehnite atts^ of obstructkti IosUiq i or 
s days at a Ume for a period of a weeks, Increasing hi 
severity and freq u ency Six dsya before adrolssioQ be be- 
came coMdons of a mass In the middle of the abdomeo. 
CoDsUpatioD was marked and be suffered dbeomfort fol 
lowing the IngesUon of solid food. He had lost on Indcfialte 
amount of weight KT»m<nH tkn har^ 

Immovable man on the left side of the Olac fossa. Other 
examinations were oentire. I^-operallYe diagnosis 
mallgntncy of the bowel. 

Opcralloo was done Jlay 15 191* Tbe operator found 
on opening tbe abdomen a imall annular tumor In the distal 
third of the transverse colon with enlarged glands in the 
meaenlery The tumor was resected and the ends of the 
bowel a n ai tc xD o sed by the lateral methcNl Fkthologkrel 
diagnosis icirrhous cardnocna tajTotmding and coc 
striding tie Intestine metastases present In the enlarged 
gland The patient died 14 days after operation from 
broochopoenmonla. 

The sdrrhous ti’pe of tumor, that is to sav the 
epithelial tumor ch^ctetiied by a heavy fibrous 
reaction is moat frequently responsible for con- 
strfction This type of tumor is difficult to demon 
Btrate by palpation but causes It* symptoms early 
and metastasuo late. It i* therefore, one of the 
most favorable types to treat Tbe death from 
pmeumoma in this case was not the fault of 
technique, and the autopsy showed a deanl\ 
healed anastomosis. 

Case so. Path. No, 1J331 TlTdte molt, iged 58 yewre. 
This pwtknt suffered attacks of dyspepsia for a number of 
yearv Thrw weeks preceding his odmirekm to the hospital 
he had on acute encerbattim chorecteriied by enicta 
tion and copious turoitlng EnmliuUion ^ 
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SUIIGEH\ GYNECOLOGY AND OBSTETRICS 


bolftsj t&ui la Uk ri^t iU*c (cm* whkl) wu Lcdm and at 
tbxkn ibcnrd pemixUc wm TUi vas (Tsrpanitk cos 
pcTCtarioo X rtj etaminalioo rrrcakd a dIUlid crctun 
vttX obnrucucio at Lbc Srvt O^nj o( Uu traar>'«sM coloa. 
Pn^ 0{>ermiKc di«cno*i* nuHftTaocy ol Uie tnntvrne 
cioo 

Opcntiaa «u drne January i gij Oo o|Kfilsf Utf 
thdomes iha operator foosd the cJtaan trcsaendijQi^ 
diktedfl^mohc^an c4atrw^b)i( (moorraAMla tbe twM- 
rerae colon. Dt maoytd tiK rifht half of tbe coioo te M« 
and pedonned as ileocoU: ariawoccioak PalMo^ea] (&(• 
Doau adean:trda«na> cptde U aiifa mucofai de ggreta 
\»a The patkot dini 5 dav> altrr the optraiMt fraoj 
xmerAljarcd peritenith. 

\\"ben Burkc<il> dutOHied ihf wTill of the 
rreum a thtnwd to sinh An ciltni lJi»t *n 
ana^i <nKiti> hazarrj in \x\\ of the pcBtible 
lctitj?r Jn C av jo this fact fed the operator 
tf rrrrh \c the ctilirt n^t coJon In *plte of tlib 
precautJofi htv.fSTr lh< patient dted of geotr 
altwi pentonitts 

t 1 Tb [uurtit had su/Terisl locTraaiijjdT aevere 
*tl t of tw the cT ahdncrten lor 6 cnDaUt* bhe 
had kni M p rxl ID veifbt ) tjsrrrdioc ad 

mj stun 1 tlx lv<Kf lal H« Kad inpened a ctu^ b tiaa 
luar I Itmts s^t adm (tea (fa an acoi o6- 

trutlKUt TbtFataai nutrd tbr hmpiul la acooy "Hk 
*) rto<n«t« d si iwW t)f7npaiiTt«c atei tUwoa^UadeT 
Pre spent iiarwata aeuu uiuaunai obttTKtioa 

opentioB a dnw \ujpe« s- '9« TV npmsr per 
f msd n iplneit n Upamumy ritVr Otax a per 
iunuuxs l<«to«r\ H found b t be {W( falff ^t&acolu 
a Bta afakh had conpfetefr endrekd the tucKO aoalnt 
almoM txnplcl ohwntctiea Tbs tueaor iraa reanried 

(fa an adeguit mridn of ooramJ bovei and a V-ahap^ 
pm of meteot r> ontamtttf a (nr enUr^ dnada. TV 
iKraet eadi were ansitiaa o rea wiih iV eiM to-end carUtod 
PaifatJcaorai diaxsoab adesoeasdsoma, pa<ia IT of tV 
oentnet OR napidit nsf’ tjpe the afauwa a era najatha 
<or Ol nnoeoa TV patient ■zSern partial obAraetlees 
(otlomnK the operalwofea 1 year*. At a aecood operatient 
adhesrrjrr* aere reieaacd aU^ had caused a pamal <it>- 
ilructiiiB t the uts al the anadoeaaaia The pobent ta 
weCat preaeoi 4 ><an after the first opera lira 

Id thi» c»ae the (»enitor Wt jmli 5 etl m doing 
the excaioo at the first opemtKjo Tb< fact that 
the p*u*nt did not reccn-er entirriy tioci not da- 
credit the toetbod oS procedwe 

Ca*l 1 Talk. N C-Sgj^ AS'iute (etsale ajted Oft 
vaart Till* patient had setkird as upper aVkxainal mass 
Joe 5 yean For * yexra prevsxa ta admrrxioa the had 
bets asiWTcd by t pmatent dkrrbcra TIk taasa had 
steadUy increased u) uca Vt *as not paislBi Shshadloat 
t5 potuida in aetxbt Exandoatim. rgrealed a tnaisia the 
mcr mKBiae tV dee 1^ aa orance, irUch aetmed tn be 
tdyr ent to the tnasmss rcicst and onmiuBs Pk 
eperatfye dlaCQosk carchMRUi ef the traaavorM coino 

Opetat^ vas dene J one j 0*^. Oi opcoiti* the ah- 
daoxB the operaior {caiud a nuM > rratkoKm u dlam- 
eltr (omcaainc tV Lramverae coka in Its nddtSe porthta 
bat prododi* aery little obatntrtiott. This maaa vas re 
aceted vfih a iav cestLoseters of ocKnia] bovel oe rach aids 
and a tcetlaB of the BMamtety TV end* cd the boa el vm 
aiMtcnMed by the end~tci-ond met bed. A poetlo a of tV 


OsBOi adherent to tha tncnxr vas alse rtaated. Pathv 
i(«k^ cH a^ nirri s adeoocardaotaa »>de I\ traurem 
ODtoB TV patient vasdbchariedveu cad to dite« yean 
tater has had no den of reetdreaee 

Thlj case again repmrou tbe type ot patiatt 
wbo aUenrt on aboonnal tow to go cncrvalated 
for 5 yf«n *0! coonlti a (hciac octh vba 
atTOptomi occur which Jntfrfete vilh bU daiJj 
ftctlrtty ilodeiD raedkal latching advoatn 
carljr cotaoltatioc for att^iiciou* avmptcetti. The 
eilucatiotj of the Uity kavea nwx± to be dtsavd 
and ootQ paticou kain to leeh toetfictl ad\-fce aot 
onlj for annoying ^roptotn* but alao for any 
abnonnil growth or ctafiditioa, the ibBtly of lilt 
phnkan to btlp them u Icttcoed, 


sraatAKY 

Carcinomata art relatlvtly rare In the bth*- 
\*me coJoo ooJj 7 3 per cent 0/ afl cardnoenta 
of the cok« being located In thb rtgko. 

The clinIcsU fcaloro dt^er Bltk if my fron 
ihoae d earciiioinata daewhete in lit boirtL 
S)Tijptcfti» freqTjenOy shaakte thos* of uj^er 
oWominaJ pnthacai^ cocditioai, uxh a» piw 
lealeca or gaU-hhddeT diwue lad aalanco « 
diagoow I* iKit rare. An achiorhydria Is found b 
the rotioritj of aaea. Ditgocaii k made by 
\ ra\‘a feUpwing both a barfum laeal and a 
baninn enema, in caaei b whkh the findbgi lit 
doubtful the irrieiiboulti be repeated. 

It Ii wipnsing to find that toroon wbing wxn 
the ininavme cwon b%t>ht the gUndolar ayaton 
reUtivelt Infmruentij ifetaauae* have a pe- 
dDecUoo for the IKer More cooum« ihw 
metaatOKs, however l» direct extenaiDn to w 
itomach ni^ otnenhon, thereby cauabg t* 
diUoD (o be confined with (arefewma of the 
atomach. The niaioritv of these tomor* utas* 
an a^niilsf coQatricUng foon and cause aymptten* 
of partial obatructicn- . 

fcattdoficaily most of the tamer* are of W 
ttdeooa u onotaa type with 
dftttteialicBi- Thi* accwjnu for ti«* 
toward ertewkm to adjacent alructaTO wUh 
ujcreaaerf operabie difficully 
Hie ailUnom inatnjeoi cooatila 

ibouW guT pMticokr .tteiti* “ 

to tiie ttumpi, ihe ol 

■owtonwoU, oial tws toottod ol 

Loteo) !■ to 10 

toood mothod. Tto 

tMtlod of iDOltoracob £Sod ty 

be obtained without ten^csi- Thi* 
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allows a possible niptore of the blind ends to taic 
place outside the pcntoneal ca\dtj without 
causing pentorutis. 

TTie results of treatment in 22 cases ha\*e not 
been gratifjdng Fi\'e >'ear cures ha\*e resulted in 
only 3 cases and cures of shorter duration in the 
same number Po8topc^ati^x deaths were 6 and 


deaths from inopembibty or recurrence num 
bered 6 

The e\'aluatlon of earl> sjTnptoms by the 
rliinrtnn with a resultoDt early diagnosis and 
careful attention to the olxnT mentioned technical 
factors by the surgeon should enhance the 
patient’s chances of rcco\Tr> 


PUNCH BIOPSY IN TUhlOR DIAGNOSIS 

WILLIAM J lIOmiAK MJ) ^EW \o«c 

rTl«tr«l rtSiam la Cuen Roeaitk, Dcrarial 


I N a fireinoas communication * the author 
described a new techmque and instrument for 
obtxuning biopsj specimens and reported the 
results obtained with it m the diamosis of twent> 
tumors. Since the pubbcation of that paper the 
design of the instrument has been Impnnrd and 
an additional series of case* has bero accumu- 
lated This paper will describe the new punch its 
advantages techQl<^ue of It* use methods of 
preparing the material obtained and the results 
attained in the biopsy of too tumors. 

The new punch consisti essentially of three 
parts 

1 A tubular sheath fitted by a set screw to a 
forceps-type handle bearing a yoke which pro- 
vides longitudinal movement to a specimen cutter 
operating withm the sheath 

2 A specimen cutter the lance pointed tip of 
which serves as a trocar when the instrument is 
held In the closed positiom 
3 An insulated electrode the diameter and 
length of which are such that it may be intro- 
duced through the sheath and project beyond Its 
end 

The sheath fFig i) Is a hollow metal cannula 
12 centimeter* long and 3 mfllimeters in diameter 
Its distal end Is ground to a circular cutting edge 
its pirccrimal end terminate* in a tapered letrule 
which is fitted to the handle by means of a set 
screw The fernilc will accommodate the Up of 
a Luer syringe. 

The yedmen cutter (Fig i) is a cylmdrKal rod 
15 centimeters long and 2 $ millimeters m diam 
etcr, fitting snn^^thln the sheath Itsproaimal 
end tenninatea m a knurled knob and immediately 
dtutal to the knob is transfixed by a cross pm 
which engages In the yoke of the monible handle. 

iBoenoA. WtllWai T N«v u d al iyM ud laftrwX lor cSuIb- 

tsf ipcdnta. Aa-J Coo OJi 


By this means the specimen cutter can be ei 
truded from or withdrawn into the sheath. The 
distal end of the cutter fa ground to a sharp, 
lance point, and when the handles are closed, pro- 
jects beyond the sheath to form a trocar Im- 
mediately proximal to the lance pouit the shaft 
fa cut awai so a* to form a hook 5 mOlimeters 
long the sharp edges of which fit snugly against 
the ed^ of the sl^th when the cutter is with 
drawn Into it thus exerting a shearing actwn on 
anything caught between the jaw* the cutter 
and the sharped edge of the sheath The 
forceps type handle consists of two limbs pro- 
vided with finger holes and so pK'Oled that ap- 
proximation or separation of the handles causes 
retraction or extrusion of the ipedmcn cutter 
The electrode (Fig 1) Is a slender conductor 18 
centimeter* long and 2 milllmelers in diameter 
capable of being introduced through the interior 
of the sheath and of being extended about i 5 
centimeters beyond its edge. It is insulated over 
its whole surface except at Its distal extremity 
where It terminates in a hemispherical knob 2 
nuDlmeters m diameter The proximal en d fa 
fitted with a standard Insulated split connector 
designed to receive the connecting cable tip of a 
•ource of coagulating (surgical mathenny; cur 
rent 

TECHinQXJE or PUNCH BIOPSY 
The skin and tissues overlying the subjected 
tumor are infiltrated with novocam and some of 
the aniesthetic is m^ccted deepl> along the pro- 
posed path of the instrument, puncture of the 
tumor being avoided however A 3 millimeter 
•tab wound fa then made through the wVm with 
a sharp pwmted bistoury With the punch closed 
•o that the cutter is withdrawn into the sheath 
only the sharp lance point being left exposed, the 
instrument » Introdnccd through the puncture 




Fk. J IV lltree p»m ai tiw Uwt wtDch te*aU{<d 
tkcoods ipc^ t mcn cntUr ihtmlh nttrt to fc«tp*-lTP* 
b&odie. 

Toand and tlinat through the tubcutaueou* tkroe 
into Ibe tumor WTien the point ia icit within the 
tumor tt the *Ste leiectfd lor btopiy pfcnuit te 
made oc the knob of the ^women cnttCT tad the 
handlrt alicwed to opco Thii aiu*e» the tx 
noBjre of the hook shaped culler Gentle outwani 
tracbon cause* the book to imbed lUeli Into (he 
tumor The handle* are then dosed tbmcaualf* 
the cutter to be withdrawn into the theat h and 
deanlv aiiuog awav the taioe caufbt between 
the cutter and the theath The cotter I* (ben 
cocopietely withdrawn with it* ccsntained •peci- 
mtaa thrc^ the omde of the ihealh without cmv- 
fftminuting the latffvetilag normal ubuci, laving 
the *b^ in p«»itKia. H additional iImub b 
dorired the culler b reintrodoced and a* much 
tUw a* may be required I* removed throuadi (he 
aame puncture without an additkcal breadi 
bring made la the tumor The umxlaled electrode, 
connected to a aource of coeguUting current, b 
then btrodoced through the *h«th v> that the 
tip of the electrode occople* the point on the 
tumor from wbdi the weennen wa* col away A 
current of about j w mflUampetca b rwitched oa, 
the deettode i» held in coatact with the 
about J •ecood*. and then tlowly iritbdtawu with 


the punch *0 that a thin film of coagriatk® b 
prodoced akajg the needle tract- ^ 

trodaetd there b a Ridden Ico cf ^ 

the*a*pbdoo xrrified that the tomoc ba cyi^ 
cotleTbotroded within the qyat 

MOrarf .11#* » tlut ^ 

bedJttJ Into the proitol 
hMdla aivaei the tuttn ‘h H™* f ‘ 
of the erat wall, and the «pe&«s 
ma> beSawn ool through 

w ^ cyat contentj loar be tihwed to^ 

S tie i 

be dkOTi«rt.^l^tt> 

> fjtiMt » tie prorimal e»J ot 

the ajSrttloa ci the contafafii laaterl^ 
ditd^iiufi mofia mar be 

STebSSTee mDe«»^ 

rfetioM ei lie o-i! t; 

J^SMditted '^.'’S^Sfae 

J^ttd area of the proatstc, bring 
pgipating finger hi the rectum. 
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FIr s 81 E. L. Puoch bk>p»> of brrut tumor 
P»rai'6n lT\fillTaUnR durt cardnomiL. 


Preparation of Ihe spramm The piece of tbsuc 
obtained bj the punch measure* 5 b) 5^25 
millimeteri and la large enough for an Immediate 
smear frozen secUon or paraffin preparation H 
the thane Is soft arid cellular a smear ma> be made 
b> crushing a small portion between two glass 
sUdo or b) touching the specimen to scx-eral 
areas on a glass slide pre%dousl\ warmed ontt a 
flame. This will cause the specimen to adhere and 
thus deladi some cells The^ smears when 
stained b) hsmatox)Un and eosln ofTord a fin 
isbed preMration in 6 to 8 muiutes. 

The solid piece of tissue Is placed In 10 per cent 
formalin and earned througn the regular ttam 
of fixation to be made Into permanent paraffin 
block, preparations. Four or five sections are 
usuall\ cut from these blocks and mounted on a 
single slide The finished result is a section of an 
actual piece of undistorted tissue from which a 
pntholorical diagnosis can usuall) be made If 
greater ruiste Is required, a qukk paraffin section 
can be prepared in about 3 hours. 

In this scries of 100 tumors the biops) sped 
mens, as a general rule, rrere prepar^ as Im 
mediate smears and paraffin sedlons. The ad 
NTinta^ of the former is that a diagnosis ma\ 
possibly be made m a few minutes the disad 
\T!intage is that because the characteristic struc 
ture B lost the diagnosis of a smear must rest on 
the abnormal morpholog> of some clumps of cells. 
The infonnation mined^ therefore often limited. 
The paraffin sections retniire longer to prepare but 
afford an excellent final result which, except for 
size, IS siraflar to the sections ordinarily encoun 
tered bj pathologists. Because they present a 
section of undistorted tissue their diagnosis docs 
not demand the special experience required in the 
interpretation of smears. It natur^\ followt 





Fi* 6 Out too. B Punch biopsy of linoor of 
•cspuls Paraffia Larje snd flanl ctB 

oftcoerutc mtuou 


also that more Information can be gained from the 
section than from the smear tor Instance, one 
can determine not onlj ahetber or not a certain 
tumor Is mabgnanl, but often also Its pathological 
classification and whether or not It Is likel> to 
pro\t radloscrrsilKt 


cuMCAL Arruc moss 

The blopsv punch has been cmplo\‘ed ot the 
Memorial Hospital in the diagnosis of tumors 
located within the bod> beneath normal oNcrljing 
struclurei. It has not been used within the ab- 
dominal or Ihoradc ca\it> and onl> with caution 
in the neighborhood of important Nxssels and 
nervTS. D> this means It has been possible 

1 To diagnose obscure tumor* entirel\ lacking 
pathognomonic features which would haxT Indi 
caled their character 

2 To obtain definite knowkslge of the patbo- 
logKal t\pc of a disputed tumor and thus dedde 
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npon the Ireauneot (TrbetbeTwrjeij Irradiation, 
or both) 

3 To lecure adequate hBtological proof of the 
nature of inoperable tunwci dotined to be 
treated bv IrradiatJoo 

4 To detennine the ultimate effect of Irra 
diatkm 00 tumctri appeienth focceMfoUi treated 
b) that method «\-eral j'eari prcNdcmil} 

CLINIC KL natrLTl 

In a Kfie* 0/100 puiKh biopsies done during 
the past 3 Near* at 3 IemonaI Hospital, there hax'o 
been no acadenta. HremorTbige or infection have 
DCNTT occurred Trauma li negligible since onl\ 
a tingle punctnre is made. The danger of kicol 
or gencrul diaiemmaiion h probably alight the 
coagulation of the puncture wound m the tumor 
and of the needle track attempti to elimlnalc thia 
danger 

This series of 100 punch biopsies Included 
turnon 0/ breast prostate bone, cendcal azinar> 
and inruinal nodes as weO as tabsurface tumors 
geoeraU\ The coorotence and ttrncture ra^^ 
irran that of a dmple cytt to that of an osteogenic 
arcoma of booe In ever) eat i* tissoe was oi> 
tamed 00 the first attempt at bIops> From the 
specimens obtained from these lee tomore, 93 
posJii\'e dbfTKWs were made (93 per cent) In 7 
instances the material obtained by the punch 
failed to re%Tai an) e\‘ideDce of oeoplastk dtseaae 
although there was e>'ideDce In 4 of these cases to 
warrant that clinical diagoosla. In the 3 remain 
ing cases (33 35 and 37) there was no nalpabte 
tnroor pr es ent and the onl) e%ddence of afcoor 
mabt) was an htcreaaed cooatstence of the breasL 
These tre here listed as faDores although it 
is doubtful an) maUgnant tumor b presenL 
Th]rt)-iii of these 100 tumors ha\T been removed 
turclrall) and the whole ^jedmens submitted to 
patholopcal study In 34 of these cases the diag 
nosh made after rramlnatlon of the whole ipe^ 
men agreed with that made from the specimen 
obtain^ with the punch. The j exceptlona were 
Caset9and33 In both these Instances the punch 
had not been Introduced into the tumor and onl) 
normal tissue had been obtained In no case oo 
the other hand, has a positive diagQOsa of mafig 
nancy mode from the biopsy punch material be« 
contradicted by the diagiwsb made after e* 

■ rntnarirm of the whole eioaed tumor 

Seventeen of these tumors had been treated b) 
bea^y doses of Inleiatitlal Irradiation from i to 7 
j-ears previous to punch biopi) so that they were 
reduced to hard, snnmken, and. In tome tostaucet, 
calcified nodule* of scar tlasue In 11 instancesj 
strands of cardnoma crib were demonstrated 


among the dense whorb of radlatioo £lru» lo 
the 5 remaining cases, no f twit r^rit could be 
demonstrated In these latter 5 the csocer 
prcsumabl) has been destroyed. In earh, the 
persistent tumor was reduced to a amall nodufc 
and there was no clinical e\'ldence of actfnt) 
The) are therefore hsted among the succesdti] 
blopiia since it b a fairl) reasonable asnmptkn 
that the cancer has been eradicated. 


AD\ AJCXACES 

Among the advantages of thn instrument and 
technique are these 

I B) means of thb Instrument and technique 
of biops) earl) dfagnnsb ma\ be obtained at a 
time vim pothognooKioic rfintml features are 
not )Tl de%TWped. 

» It b a minor procedure done under local 
anaesthesia in the physiaan s office at the time of 
the first examination, ilost patients who refuse 
the suggestion of an operative biop^ consent 
readflv to a punch b»crps\ 

i. A aolid piece of undunged tissoe b obtained. 

4. The piece erf tbiue U brgt enough to a 
hlblt the ^racierisiic strnetura of tic portloo 
of the tumor from which It was removed, and to 
furnbh matena) for Immediate smear frozen kc 
tlon or paii^ preparatiocL 

S- The tumor a punctured but once alibongn 
idditkcil piece* of tbm nu> be o btaiP ed 
Lhitiu^ lie orkinaJ ptmetore wound, H detned. 

ft. The cutting actloii Is positive the tufoc t* 
deanh cut awa)“ the speomen b not crushed « 
coaguiited. The normal structural relatfoas, m 
moat Instance*, are presen-ed. 

7 It is successful in t wide vaneti 0* roatei^i, 
whether fluid, semMuId caseous, soft crihibr 
densely fibrous or osteoU in character (booe tu- 
mors which have eroded the cortex) 

8. B> means of the punch a speomen iriar 
c*a 3 ) be obtained from the wall of a c)*! and 
means of a i)Tlnge fitted to the sheath f^ 
tents ma) be evacuated or opaque media in- 

opMiig In the hiinot nnd tte 
track are coagulated before withdrawal « 
punch, thus rcodcring less hkeh tbcdbseoimatioo 


I the dbcaae. 


r failed 


to obtain a ipedmen from any t^ h 

it has bcemn troduetd. SoccesaW 

msfV from material obtained in 93 per^*" 

’****• stnaiAiT 

A new tcdinlquc ^ Hopay 
bribed and Ilhistratcd. B) means of thb punc^* 
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and technique on actual undistorted piece of a 
suspected tumor is obtained through a small 
puncture wound and remoNxd through a sheath 
without contaminating the intcr\‘ening normal 
tissues. The opening in the tumor and the rreedie 
track arc coagulate b\ nn insulated electrode 
connected to a source of high frequenc> (surgical 
diathermj) current as the instrument Is with 
drawn 

The use of the punch and the methods of pre- 
panng the speaincn are described Biopsies by 
this method ha\x been performed on too patients 
at the Memorial Hospital this group including a 
wide \anet> of tumors and man} of dense fibrous 
structure, 

An actual piece of tissue was obtained in each 
case on the first attempt From these ipecimens 
paraffin sections and smears mere prepared Sue 
ccssful diagnoses were made in 93 instances (93 
per cent) Thirt}-5ii of these turnon were later 
remoNTd surgicalK and the punch bions} diag 
noses were ch^ed by compaxWin with the patho- 


k^cal diagnosis made after omminatioD of the 
wDole specimen In ail but 2 cases the final patho- 
logical diagnosis agreed with the diagnosis made 
from the punch biops} speamen The exceptions 
were cases in which the punch had not been intro- 
duced into the tumor and on!} normal tissue had 
been obtained The accurac} of diagnosis in these 
checked cases was thus about 94 per cent 
The action of the instrument IS safe simple and 
posltii'c. In the whole senes there has not been 
an instance of fungation infection or hamior 
rhage The danger of local or general dissemi 
Dalion appears to be slight trauma is negligible 
the coagulation of the puncture wound in the 
tamor and of the needle track is on attempt to 
cbminate this danger 

TUtcjtld* «s* knnM Cmlfim* W rtaarr CUmH br IW Awt 
W* Uctfiol AjwcUtio* t tki itji 

TW ittlm fnlrlmJH >cla a wV tl «i» tW co-OT»T»tlo» ei U RrhboLl 
W lb* Ajarnok CtMotitiT* MkirTk. Ikc,, *bo«e Irchknl 

BnSkkkkJ «Ui d lutmtj kmbtksc* b 
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GASTRIC ULCER IN ITS RELATION 
TO CARCINOMA OF THE STOMACH 

N O more niumintting itudy of ctncer 
of the stomach has been pubtlsbed in 
recent yean than the paper by 
\lvarc* dealing with 41 physiciana wbo were 
treated for it at the aia>-o Clinic, rhysioam 
are supposed]} aware of the de%*ious wajt of 
this treacherous disease are supposedly on the 
alert for its recognition ore supposedly con 
vinced that m the battle against It aurgico] 
treatment and prompt surgical treatment Is 
the only hope of aalvntlcm But what did this 
group of physicians do? Did they promptly 
suspect cancer when they developed tymp- 
toms of gastric discomfort, of prolonged and 
progressive digestive disturbance, of actual 
obstruction? Did they promptly submit to 
radiological study? Did they promptly de- 
mand surgical exploration? The great ma 
jonty of them did none of these things. The 
great majority of these men and women who 
should have known better cither Ignored thar 
symptoms entirely or else pennitted them 
selves to be treated for indefinite penods of 
tune by medical measures apparently without 


suspecting that they had set their feet on th^ 
way that leads meiornbly to death Small 
wonder m the face of thu record that lajmen 
procraslmatc as they do when the shepherd 
strays one cannot expect the sheep not to 
wander from the path 
I^rtlcularly noteworthy In this study jurt 
as he a noteworthy In any similar study bone 
special type of patient He tells a kmg story 
of prenoos indigestion which has perhips 
responded well In the past to medical treat 
ment but which now remains obdurate to it. 
Or he suddenly exhibits an exacerbatioo of 
^mptoms or a chaoge m symptoms. That 
was the sort of history that was given by ar of 
the 41 patients AlNirtx studied and it Is the 
sort of history that immediately introdwei 
other the possibility of a previous ulcer or the 
absolute certainty of one The relation of gas- 
tric ulcer to gastnc caremoma is a questicin 
upon which authorities of equal eminence bold 
oplnkins that ore diametrically opposite, but 
Alvare* is perfectly correct when be says that 
the man who can ignore such facts as these 
has a mind that Is Impervious to evidence of 
any kind. 

The origin of cancer Is an academic cte- 
sidcratioo as Is the question of the exact per 
centage of gastric ulcers which turn into can 
cer or the number of of cancer whkh are 
superimposed upon ulcers The miciofcopc 
radiological, and rlintral criteria which must 
be invoked to solve the problem fade Into In- 
significance beside the fact that some caneffs 
apparently develop from ulcers, that aome ul- 
cers apparently develop iuto cancers, and 
that some supposed ulcers are undoubtediv 
cancers from tbeir Inceptioo The cmi of the 
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problem therefore Is whether or not the pro- 
longed mc<hcal treatment of gastric ulcers ts 
safe Such treatment os AUTxrcz points out 
15 alwa\*8 based upon the falloaous ossump 
tion that the dilTcrcntiation of gastnc ulccra 
tion from gastnc raalignanc) is jjosslblc b\ 
clinical and radiological methoda whereas 
rcpcatc<l studies ha^c shovkTi that this is not 
onl> not possible but also that it is not e\*cn 
approximate!} accurate 

\ guess hich in some 25 or 30 per cent of 
all cases Is the best that the most c-xpenenced 
cliniaan and radiologist can offer is a poor 
peg as Lord Mo^mihan sa}^ upon which to 
hang a man s hfe \nd make no mistake it is 
a hfe that is in the balance The mc<hcal treat 
ment of gastnc ulcer ma} be rclati\'cl> safe 
even if It docs not rehexx the patient but the 
medical treatment of gastnc can cr is cquiva 
lent to manslaughter or suiadc from which 
c\ er point of snem s ou happen to be regarding 
it Gastnc ulcer and gastnc malignanc) must 
be distinguished positi\‘cl> not probabl} be 
fore the medical treatment of the supposed 
ulcer IS undertaken The surgeon must be 
absolutel} certain that he is dealing with an 
ulcer before he withholds surgery regardless 
of how unhkcl} or hois uncommon he per 
ftonally feels the transition to mplignanc\ to 
be 

The only safe rule is to regard a. cancer any 
indigestion, with or without other S}Tnptom 5 
i\bich appears after middle hfe m n previousI> 
well person, to regard as cancer any acute 
digestive disturbances in this period which are 
superimposed upon chronic digestive dis 
turbanccs and which do not respond promptly 
to routine measures, to regard as cancer or as 
highly suspiaous of it vague general symp- 
toms even though associated gastnc disturb- 
ances arc lacking to conUnue to regard as 
cancer an} of these chmeal syndromes until 
it is proved beyond a shadow of doubt that 


It 15 not cancer and to resort iMlhoul debt} to 
cxplorator} laparotomv if the diagnosis can 
not be made othcn^^sc The suspiaon that 
cancer exists ls the one thing that matters 
In malignant disease the certaintv of <Iiag 
nosis IS frequentU aUo the certaintv of death 
‘ The salvTition of human life savs Ixird 
MovTilhan is a greater thing than the cstal>- 
Hshment of a convinanf, irrefutable clinical 
diagnosis ’ and Arthur C urlis remarks in an 
other connection that it is better to ha\*c a 
less accurate diagnosis and a more favorable 
prognosis Operation on suspicion ls justi 
ficd in this disease in which one can seared} 
tell what a da} will bnng forth or at what 
moment an operable lesion ma} become an in 
operable one Accurate diagnosis ts a dcsidcra 
turn but in the absence of Incontrovertible 
negative findings or in the presence of doubt 
ful positive hndings the surgeon is entire!} 
justitied in cxplonng without hesitation cverj 
person in middle life or before middle life who 
exhibits a d}‘spcp5ia which does not respond 
prompll} and permanentl} to cstablisheil 
methods of treatment cancerous indigestion 
has no hallmarks while it is still amenable to 
cure to distinguish it from Indigestion of other 
ongins A proper)} performed cxplorator} in 
CTsion was never responsible for a fatobt} and 
the multitudes cannot be counted whom it 
has saved from death Urban ilxEs, 

THE TRAINLNG OF THE 
SURGICAL NURSE 

T he prime objectiv'c of the nursmg pro- 
fession as well as that of the medical 
profession and hospitals is the proven 
tion and cure of disease The duty of the hos- 
pital to train nurses is sccondarj to their obh 
gallon to give the best care to sick patients. 
The time was when the best mterests of surgi 
cally sick patients were most dSdently 
guarded by having every pupil nurse receive 
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some practiCJil training in operating room 
procedure, Including the vci^ particular and 
technical work of 'handling inatrument* ’ at 
operation*. ThI* covered the period of anti 
•eptic *urgerv and the carij- daji of oaeptic 
lurgerj when the facilities of the modem 
hospital had not yet been made accesiible to 
all communities by the modem road and am- 
bulance- In thote dajt, fortunatelj past any 
nurse mi g ht ha>*e been called upon to prepare 
for a major operatKin in anj borne Today 
there U rarel> a call for such sendee. The 
passing of thU need has not seen the nurse 
training schools alive to the change 
The Dur«ng school* are putting each pupQ 
through the null of operating room seridce 
when todi) the best Interest* of the patient 
can be advanced very materufly if the patient 
be not made the mean* of practice and train 
Ing No medical school train* it* student* in 
technical surgery Thoc student* rcceiw 
their tevhmcal surgical training !n graduate 
counes as internes and a* aasistant* to trained 
surgeon* The surgical dlnlc of today that is 
TMt associated with a training school or the 
one that uses graduate operating room nurses, 
all other things being equal is giving the best 
service to the patient and enabling the doctor 
to do hi* best by hi* patient 
TTic qu*lificationi of a good surgical nurse 
assistant arc exact rigid and ^>ecific A few 
of these are physical and ner^-ou* stability 
evenness of temper control of emotion* 
ability to think and to act quickly In an emer 
gency unusual capacity for the detail* and 
mlnutlai of preparation for an opieratlon de 
pendablllty which i* the result of uniformity of 
procedure and ytt an adaptabHitj to the 
Infini te c'arlatkms th*t make each sirallar 
operation different from every other one She 
must have that peculiar quality of Intuition 
itiat permits the rert aasiatant to be pist a step 
of the operator to antacipate his needs 


before they are expressed In a rluft of sixty 
girls, evenly selected girl* not over 10 per 
cent show any large proportion of these quah 
hcation* Technioil work requires ipeciilua 
tloo 

The Claw A hospital of today backed by 
the Amencan College of Surgeons and the 
American Kfedlcal Anodition Is demanding 
the highest qualifications of those surgeoca 
permitted the privilege of utilizing it* opcrit 
ing rooms. Such a hospital states that It owes 
a duty to the public at large and so must m 
sure the public that only an effidently trained 
surgeon may use its facDiOcs, This being true 
the same hospital should be allowed to funush 
equally efficient tcchnkaDy trained nuisei. 
Tbit theae very excellent hospital* do not do 
for the rula go\tniing tnuoed registered 
nur»e», require that every nurse no matter 
what her personal charectenstlci be put 
through a six eight or ten weeks operating 
room course and made to aaobt” with at 
least twenty five operation*. The medical 
college doe* not try to make every student a 
Surgeon They know that the surgeon must 
be bom as well as made. The surgeon sdccti 
hi* spcdaJty because of a love for sargerv 
The December 1532 examlnitiOQ* for nnr* 
registration in Ohio spedficalli a*ked ‘Tor 
bow many' operation* have you been the 
aterile nurse? Major*? Mlnorv’ The most 
perfectly adapted nurse for this tccfaiucil 
work cannot hope by anv stretch of the hn- 
agination to acquire proficiency m the time 
allotted For a large proporijoo it rtpstsents 
tune lost and lost at the «3pen*e of the hos- 
pital the doctor the nurac teacher and abov-e 
■B the patient 

How c*n thll lituatlon be corrected? ]xat 
two adJuitmenU arc neCTBOiy Rnt, ctanp 

the tegiihiUoiu to m»ke it imiicce*iiy for the 

pujjlnuneto 11111x116 InitnimenU tor opert 
tJoM. Second require that the iteifle” nm* 
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who ‘Tinndlcs” the instruments at the opera 
tion be a graduate nurse She maj have an 
undergraduate ' sterile ’ assistant 
WTiat will be accomplished b> these 
changes’ Man> nurses will not be given a 
rcsponsibihtj for which the> ore unfitted 
Numberless hours oi futile effort will be saved 
on the part of nurse supervisors and doctors 
The placing of the student as “sterile” assist 
ant to the ‘ sterile graduate operating nurse 
mil give the intelhgent pupil all she needs of 
knowledge of surgical asepsis and technique 
and permit her to obtain this training at an 
cari> period in the school schedule to the 
benefit of her subsequent training (Manj 
advanced thinkers on the subject of nurse 
training feel the operating room expcnence 
should come carl> m the three jrara course ) 
\ aluable time mil be saved dunng each opera 
tion and while a few minutes more or less do 
not appreciablj change the result of the 
average operation, these minutes sav-ed may 


S 3 7 

mean a hfe saved m the bad nsk and cmer 
genc} case It means the assurance of a more 
perfect technique to the end that comphea 
tions maj be eliminated It means the sur 
gcon s attention can be centered on the actual 
operation technique so that he will not have 
to div'crl his attention from the field of opera 
tion to direct a “green nurse assistant It 
means less wear ond tear on the surgeon 
which in turn means better scmcc to the 
patient 

Team work has become essential to good 
surgical work The anxsthctist assistant 
nurses, and surgeon must work together One 
new “cog wheel ’ m the engine or one ‘green 
horse In the team slows up the work and 
makes it less cihcicnt WTio sufTers’ The 
patient It therefore behooves the medical 
profession hospitals and the nurses them 
selves to sec that the rules regulating these 
afTairs arc arranged to give the patient the 
best service possible Dudley W Palmer 
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GEORGE DA\TD STEWART 

Deceuber i8 1861 — March 9, 1933 

Tbou Finer Supreme, whow mltht> Kbeme 
Tbcu « od of mlite fulfill, 

1 Icre firxa, I rett — they mmt be be»l 
Deatae they ore Tby viU. 

Robert Bunu. 

T he officers regents tad admlnirtrutor* of the American College of 
Surgeon* rooura the k«4 of * dUlbguabed foimdcf and a past prerident 
George DaNtd Stewart 

He was a great man a great Aiaenau) a great surgeon and ot>e of tbc most 
belot'ed members of the profeasbn Among hb outstanding qoahtles were hrs 
strong charaaer hts human heart his bt'e for his fellow man his unfailing 
friendship and lo>'alt\ hb hooesty of thought, ho frarlesaneaa, his tirelesa energ> 
his fund of humor and his ov'er powering personaht) 

\\ e shall mill hes inspiring presence at the meeting* of the College and of tbc 
Clinical Congress, his happ> compamonshlp and hb courageous support of those 
prmaplcs which were on the aide of right 

On several occasions I beard from his Ups the foDowing words from H*\t 1 ocL 
Will The present is in every age merely the point at which the past and future 
meet There U never a moment when the nrw dawn is not soroewbefe break 
mg oiTT the earth and never a moment when the sunset cense* to die we should 
greet the new dawn serenely not hastening toward it with undue speed nor 
> et leaving without regret the dying light that was once dawn. 

His belief that “civilixatkrn must move our profession must roo\T both arc 
d>Tiamk, not static and change is life was best exemplified bv his mlerest 
m the j-ounger men of the profession to whom his \-eTy life was a constant inspire 
tion and in whose accomplishments lay hi* greatest pride. It is oo]\ fitting 
therefore to append some notes on phases of Doctor Stewart s life bj one of 
hli “boys who was associated with him for twenty five years. 

Fpam vttx H Martin MJ) 
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G eorge DAVTD stew art was bom in Upper Atalagasb, Cumberiand 
Count} Nova Scotia, on the shores of Northumberland Straits, where 
the climate is ten months of winter and two months of late fall, a lo\cU 
place mth magnificent \'lew3 in the summer — when there is a summer 
The teachers In the counln school which he attended were not cducalctl, 
but one, who influenced his life in his tcndcrest \ cars, knew how to sing Methodwt 
h>Tnns and how to read and vmte His early education was fatuous and dc 
pended largel} on the hbrar> of his grandfather — a bbrar> which consisted of 
the Bible Bun^an i Progms Jerem} Taylor’s //e/> /-r'jng and Dying 

Boston s Fourfold State Darter s Call to the Uncorrrrled and Saints Lcerhsting 
Rest and the poems and songs of Robert Bums. The Bible he was compelled 
to read Robert Bums he read from choice Hence he had a fine collection of the 
latter s poems tucked awa\ in hia bmm for read} reference 

At the age of fourteen be ran awa} to sea The •schooner on which he shippc<l 
was a slow one and safled steadH} for six wxeks This sufficed to prove that 
seafaring was not his metier Then b> lucl , on his return home a %cr} good 
teacher came along and one lear s mstniction under that teacher enabled him 
to teach himself He taught a count!} school later graduated from the Normal 
School Truro and St Francis \avier College AnUgonish XoN-aScolia andsened 
as the principal of a village high school He just escaped being a preacher 
Doctor Stewart graduated from Bellevue Hospital Medical College in 1889 
'^fter his internship of one year at Bellevue Hospital be was aj^intcd preceptor 
in demonstrame anatomy and later professor of anatom} It was hia good 
fortune to serve at Bellevue under Joseph D Br}’ant, Frederic S Dennis and 
the elder Tha\er In 1914 he succeeded Dr Bryant as professor of surgerj 
Umvcrsity and BeUe\-ue Hospital Medical College, and it was here that he 
accomplished his greatest work His teaching cbnic was unesccHcd 

As a lecturer be had few equals At the conclusion of each lecture he insisted 
that the notes should be destroyed In this way, b} constant re-preparation 
he kept his mind virile In recognition of bis acfaje\eraents his fnend the late 
George F Baker ga%'e a milbon dollars to found the George Da\nd Stewart 
Endowment for Surgery 

He disliked writing articles on surger> To use his words 'There is more 
loose motion m the contributions to medical science particulariy surgtr> than 
in anything rise except in a wooden doU or a manonette ’ 

To estimate Doctor Stewart from his published literary contributioas to 
sur g e ry would be unfair and unjust. His impress on American gurgeiy can be 
properly evaluated only by those who have enjoyed his care and his skill, and 
those thousands of young men who have felt the influence of his personality 
and of his character as a teacher and as a man 
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EARLY AMERICAN MEDICAL SCHOOLS 


THE EARL\ HISTORY OF THE FIRST JEEDICAL SCHOOL m 
THE COLONIES— THE UHrVTOISrrY OF PENNSYLVANIA 


I S RAM)D« B3. PHTtAixLmA 


W HEN WUliam Penn founded hi» colony 
faiPeim*vl\'»mtmi582 be undoubtedly 
conodered ibe medical need* of the 
colony for he broi^t mtb him on the fl ekmt 
Tbomai W>'nne Griffith Owen and other men 
trained for the medical profenron arrii'ed dorio^ 
the antumn and wmter of the iaroe jTar 101711 
John Keartley arrfird and in 1717 Tlwma* 
Graeme Tbeae men and other* who came during 
that penod acted a* the tauher* of their art and 
u the preceptoci of the rUiog generation Tkeir 
uccaaor* rere for the moat part oaUm of thia 
country Of tbeae, Thoma* Cadwallader Winiam 
Shippes Sr Tbomai Bond Phloeas Dood Totin 
Redman, John Keanky Jr Lloyd Zachary 
Cadwallader £>'ans and John Bard pla}'ed Impor 
tant parts in the early medical acUTides of the 
colony 

The older men hred the Imagliiatkka of their 
apprentices with the adrantagea to bo obtained by 
BUDsequent trading at Edinburgh LoodocL Parii, 
or Le>-den, and moat of the j'otmger men added to 
their preparatloo by atudylng at one of these 
places. 

In the settling of new counliiet, the first care 
of the planters must be to prcrvdde and secure the 
necesaanei of life. Agn^turo and mechanical 
arts, were of the moat importance the culture d 
the mindt by the finer arts and sdeaces, was 
necessarily poatpcmed to thnea of more wealth 
and leisure.’ Ihot it was that on the sath of 
Augost, 1749 Benjamin Franklin announced the 
prospect Qi of his acbeme for the higher educatloo 
of tlK ycuth of the colony and from it developed 
t^ tJnivenity of later yeara. 

Two yean later Tbccnaj Bond sought Frank 
Uq s asristance In the buHdlng of a ge n er a l hos- 
pital for the sick and Injored. On the 13rd of 
Janttary 1751 "Sundry Inhabitants d the 
Province of Pcnnsylnnia had pctitlocied the 
Aiaembly for the cstabllshmait ot a pennanent, 
pubbc Imapital ^VhIIe Franklin and Bond woe 
busy arranging for the beguining of the Academy 


to train the mind, they also found time to plan 
the InstJtutioa which was to provide the mean* 
for the fonndlDg of the Pennsylvania EoipitiL 
The boroltal was first located m a house oa 
Market Street near Sixth, but 00 the iSth of Usy 
1755 the comer stone ca what Is now known u 
East Wing was laid on the p resent site. 
Fnokiin t insadptloo oa the comer atone wai as 
follows 


nxnnti 


T OEUfT 


CEOlOt TBS neOCTD SASraT UKSSS 

(to hi ■ uc ’ og T Twz aAirnas s or an reoru) 
raut’CMOA yieousuiau 
(m ns m ASjxuR* wxxz ream inzms) 
lUIS ITTLBUni 

ST TUX acewTT or as ocTsaswun 
AWD or HAST rSTTATt H MOW* 

WAS nomr twuv o 
»ot we xmxr or Twr uci akd msisAsu^ 

HAT mx COD or axsou 

TBZ nOUPrlAXISa 

It was thus that the Peonsylrania Hospital sad 
UnlATTsitT were bora of the ttme parentage a^ 
moat of ine p cofe ts oTi In the earlier rear* of t« 
Medkal School w ere oc the staff of the Hosfftil 
njeanas Cadwallader who had s tu died 
omy In Loodco under the celebrated Chesclden, 
arttied in Philadelphia and gave demoo^^ 
to the phTwlclans « the locality Since Cadwal- 
Uder established blmaelf in Pfu l ide lr hla he!':” 
I7SI be was probably the first to give 
lecture* In America. There was a* yet no beb^ 
of Medidne and sixteen years were to elif« oe- 
fore the College and Acadany could 

John Morgan who had ponoed hh metu.^ 
Btodlea under John Re dm a n , went to Eortp® 
1760. For two years he attended 
tte Umveisity of Edinburgh, from w^ 
tloc he received his degree fa i 76 > 
to Edinburgh be had attended 
lecturei fa I^don, and 
In Edfaburgh be went to Paris, Holland, sna 
Italy 
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'' tjuv'rt a/ /iw^ f 

/} •y?> t J /,\ /nc.^*“-‘ff UrtttUf/ 

( /J. /. uVnJ. ^<5«L 

t ^'7^' ‘^‘P^//U^% -> Mt I 

Fttiflt of fint »dini>-w>n <afd l John Morjtxo » l«iorr». 
A play^g card *rai u*cd. 

WMe m London m \o\«nber 1764 he »Tote 
to Dr CuUe© in EdvnbursH My scheme of m 
sUtuUng lectures you will hereafter know more of 
It ja not prudent to broach designs pr‘einalurel> 
and i^nc arc not ^ et fulh npe for eteoiuon He 
had discussed his plana with the >ounftcT Shippen 
while they were together in h-dinbuigh Shippen 
had returned to the Province in Ma> 176? and 
on November i$ ol that v*car be announced m the 
Ptnsis^lTanta OauiU Dr Shippen e Anatomical 
Lectures will begin lo-raorrow evTmng at su 
o clocks at his fathers house in Fourth Street 
Tickets for the course to be bad of the Doctor at 
fi\*e Ptsioles each and any gentlemen who mclme 
to see the subject prepar^ for the lectures and 
learn the art of Dasccting InjccUoas etc. arc to 
paj five Pistoles more in later years W'utar 
who beaunc one ol the great anatom»ts rc' 
marked Such was the ongia of our medical 
school ” These lectures indeed prm-ed to be the 
beginning of the broader plan of Morgan which 
was to found the Medical School of the College 
and Academy of Philadelphia, 

John Fotherrill of London had always rndneed 
an interest in Ac medical afiair* of Ac Province 
The PcnnsjdvBnia Hospital having been erected 
be took it for granted Aat students would resort 
to it, and he knew the difficoitics that would 
beset Atm in. the acquisition of a knowledge of 
anatomy To remedy this defect FoAergiU cm 
plo>Td Rjmsdydc to execute craj’on paintings of 
Ae human anatomy 

Shortly after Shippen returned he advised Ac 
managers of Ae Hospital that FoAeigill had 
sent seven cases of anatomical drawings. In a 
letter to Tames Pemberton, FoAci^ had writ 
ten and that Ae means of procuring subjects 
wiA >x)U are not easy some prettv accurate ana 
tomicai drawings about hair as big as Ae life, 



Dep^rtroeftt of Bvdkine Fjul lule of Fifth itreet be 
twem LJbnrjr mad WiJiiut Street*, f"6s to :*er> nufld 
lag koown M SoTHtea* lUtl 


have fallen into m> hands which I propose to 
send to v'our hospllnj I have recommended tt 
to Df Shippen to give a course of AnalomicaJ 
Lectum. He is well qualified for Ae subject 
and wfll soon be followed b) an able aasisAnt, 
Dr Afofgan boA of whom, I apprehend wQl not 
only be useful A Ae Provmce in Adr eraplov 
menu but tf suitably countenanced bv the l,eg{s> 
lature will be able to erect a School of PhvTuc 
amongst you, that wfll draw students from various 
parts ol America and Ae West A^es. 

Morgan amved m Phfladelphia e^y iri 1765 
and at a specal meeting of Ac Trustees of Ae 
College and Academy called for on Ac 3rd of 
May, 176s whiA was attended by Thomas and 
Piuncas Bond Cadwallader and Kedman Mor 
gan presented bis plam He brought with him a 
letter from Ae Proprietory Thomas Penn which 
was Indeed laudatory Dr Morgan has laid be- 
fore me a proposal for Atrodaong new professor 
ahlm to Ae Acaderaj We arc acquainted 
wiA what is prcqioscd to be taught and dedre 
Aat he may be well received and what be has to 
offer be taken wlA all becoming Respect >i nd Ex 
pedlUon into your most senous Con^eratjon ’ 

After ctmsidenDg Ae matter The Trus- 
teca entertaining a high sense of Dr Morgan » 
AbiliUes and Ae Honors paid to him by different 
Learned Bodies and Societies fn Europe Aey 
unanimously appointed him Professor of the 
Theory and Practice of Phymek to this College. 
On May 30 and 31 of the same year Morgan gave 
hia toaugurnl oration "A Discourse upon Ae 
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The LinYCT«t> of PeortsvUatiU, ifto^r-iUjo iSowlftK the ukUlfcin to the left, which 
honied part of the medtol »cboot The ovaln huDolfi!; im OThtlatHy built to be 
Wakhlriffton » hou^c 


school attending his clintc-i m the Istlor and this Theory and PracUcc of Phtnc mlh hia course 
interest was shared b> bis colleagues. In this of Qlnical t^clurts until such time as a pro- 
way, the hospital became the tint clinical school lessor of that brarKh of medicine be appointed 
of the College aitd undertake the business ' This state of 

Before another commencement occurred a Irregulanlj cdslcd unuT Not'ember, 1783 when 
>oung phj’Sician Benjamin Rush who had also the former status of the professors was accepted 
earned hu degree at Edinburgh was coming b) them- 

home to become the professor of chemisUy In the Frknds of the former CoUege were succtaful m 
new sebooL The as-erage age of the four profes- having the charter and propertv of the college rt- 
sors was under 30 s ears stored In 1789 the new insuiution howeNxr 

The disordered condition of society attendant retaining its pemuon as a University, with its 
upon the Revolution disturbed the quiet flow of endowment from confiscated estates, 
soentiiic pursuits. Several of the professors of There existed then two medical schools with a 
the Medical ^ool went into the array Morgan somewhat Interlocking faculty Shlppen taught 
and SUppen Baccesii\'elv acted as medical direc in both schools, Kuhn onlv in the Um\’CTsil\ 
tor general and Rush as medical director of the whfle Wistar look the chair of Chemistry at the 
middle department the latter being one of those Colley James Hutchinson became professor of 

who signed the DedoralioD of Independence chemistry in the Um\*erait> and Rush became 

In these troublesome tiroes of new freedom the professor of theory and practice in the College 
Charter of the College of Philadelphia was t« Morgan died at iha tunc. The Colle« deaded to 
\ oked W on act of the Legislature in No\ ember aboh^ the degree of Bachelor of M^cine and to 
1779 'ITua was the result of a feeling that the in* confer only the Doctorate 
sUtuUon. being of colonial ongm and patronage, The field for two estabhshmeuts proved to be 
needed tnorough rcorganixflUon In order to place too restricted, and after poxt> spirit had subsided 
It on a basis hannonizmg with the regime of In and factional strife lulled to rest It was realized 

dependence The property of the Ccdlegc was that In union thm would be additional strength 

uanrftTTtd to a new institution. An amicable adjustment was brought about in 

The institution which took the place of the Col September, 1791 It was agreed that the name of 
lege of Philadelphia was called the Unhersity the united Kmool was to ‘The University of 
of the State of Pennsylvania. The trustees of Pennsylvania. ’ In the inaugural lecture delivered 
the new school at once directed attention to Iw Beniamin Rush in November 1791, he said 
the medical department. They requested the “I should do ynolencc to my feeling shcruld I pro- 
several Medical Professors in the mean time to cecd to the subjects of the grwung course of 
proceed in their lectures as before. Dr Shif^jen lectures, without first congratuiating you upon 
was the only one of the professors who at once the union of the two Medical Schools of PhBadel- 
accepted the position be nad held in the Faculty phm, under a Charter founded upon the most 
of the College Great difficulty was encountered liberal concessions by the gentlemen who pto- 
infomnngafaculty andlnOctober 1781, Thomas jectedit. By means of t^ event theannent 
Bond was requested to umte Lectures on the harmony of different professors of medicine 
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divxfed. Tbomai CTalUcy Jm** *« tfcrtcd 
profewof of mtdwifeiT bat It wu not until 1813 
that attendAoce opoa hli lectures wu m« rU 
obligatorj for graduatlotL Wlstar died in 181&. 
Ho waj an ardent adrooite of tie me of imdeli 
in teachiiig Hli extensive groap of roodcli and 




irill be restored tod their amted efforts wiQ be 
devoted, with accumulated force towards tho 
ad\Tinccment of our Sdencc. 

The new faculty comlstcd of the pnofeasoca of 
botbschook. The annouDcement gave the profc»- 
aon and then subjects as foUowi 


4ja«teoy S qr |tJ 7 and 


WUDaffl SUppea, if D 
Camper X\*bur ifX> 
AdfsacL 


iUteria iledica and 
PhanaacT 

Bo<aii7 and Nattnal IfUtorT 


Samod P Grilfidia, ij D 
B«bJ Scalli Bartoo. iUD 


In 1S05 a ebann was dcctned (0 be expedient 
in tho chair whiu hsd been held so tong and 
honorably by Shippen, Surgery had remained lo 
usodAtiro with anatomy and obstetrlca Philip 
S>'ng Fhyitck, who siiKe 1 794 bad been one of tl» 
surgeooa to the Pennsylvania Hospital, was 
elected profcisor of surgery At this time the 
mother school in Edinburgh itm combined 
anatomy and surgery in one i-Kair He filled the 
chair for 14 yesua, at which time he became pro* 
fesMT of anatomy One of his last ma)or opm 
dona was one on Chief Jnstks llanh^ for the 
removal of a stone In the btaddex Phytlck truly 
deserves the appeHatioc so frequently applied to 
Mm Tather 01 American Sorg^ ” 

^ppen died In 180S. Be b^ been a great 
t<»srhff and had played a very Important r«e In 
the early history of Philadelphia roedldne. He 
was soixeeded ^ Casper Wistai who at first 
tau^t both anatomy and midwifery but in 1810 
the combined ebatr anatomy and obstetixa was 


•pedmeni were prewmted to the Unlvenlty and 
were for years srtded the Wirtar iftoeom. It was 
greatly enlargetl by two of Wktar's Dlimricaa 
succesBOTi, Homer and Leldy In 1819 the c±alr 
of surgery was awarded to tV TTHTn Gibsoc, who 
at the time was professor of surgery in the Unl- 
versl^ of llarytuid whoae Schooi of UcdldDe 
was founded by Pennsylvania s first mcdsal 
gradoatc John Archer Dewees, who had bem 
adjunct pressor of obstetrics, succeeded James 
in 1834. He was the first authoritative writer 00 
this select in America and may truly be regarded 
as the ‘^Father of Ameriam Obstetrics.” 

With the separation of the Important chairs 
into IndirldDal unita, the School of Medicine of 
the Umvmfty had begun second period of Its 
devclopmenL Those who socceeded maintained 
the high standard already set for them. The 
names of Homer Lody and Piosoi, of Hare and 
Case of Agnew and John Ashhniat of George 
B Wood Hcrttio a Wood, cf the wmiain 
Peppm StUk and Oiler of MIDi and the Nor 
naes oi Hodge GoodelJ and R. A F Penrose or 
Goiteraa, Durhing and many othen fiQ an hiH 
port ant nlry In tht history of Amencan Ife did ne 
la the nineteenth century 

PbHadelphiB maintained its reputaticc as the 
medkal center of the country The ipJeniSd 
rtintful Inatructioo which had been begun in the 
Pennsyfvaaia Hospital In 1 766 by Thomas Bood, 
In coonectioo with the medical lectures at the 
College was expanded. Tbs instruction was 
given at U» bedside and In the dliiical amphl- 
theatcr 

CCnical opportunities were also afforded at t« 
PhOadelplua Almsbonse (Blockley) iww the 
Ptfladefplda Gencrai Ho^itai. ItfadgoaeWo 
operation before the Peansyivanla Hospi^ ml 
not stricth as a ho^tal. In it was cs t ib iah e d 
the first otatetrical clinic for students, a ses^^ ts 

1770. For periods of time ftodenta were e^o^ 

but after 1805 every sucaadve year fouM w 
prejudices which hsd operated so long, nj« ana 
more removed. The Managers with ^ 
ccedmg year were seised whn sn active •, 
foster and promote any iwthod **^<^ 4 *^ 
to the hospital s mefulnera as a tcadung InsUtu- 

‘'"lo i 87> wfflxun Pepper Jr tl* 

to realise the importance of having a woptai 
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which should be an integral part ol the Medical 
School Larpelj through his cITorts the pre^nt 
hospital of the Uni\'crsit> of Pennst I\*ania was 
built the first hospital controlled l>^ and built for 
a school in Amcnca. 

Shippcn 8 lectures bad been delUcrcd for \Tars 
in apartments built in the rear of his fathers 
home on Fourth Street The other lecture* were 
first probabI> nN'cn in the old Academ\ building 
The first building espcciall) built for the use of 
the Medical Professor* was situated on Mfth 
Street and was called Surgeon s Hall 


In if?o2 the Medical School was partis mos’cd 
to a former stale building built for the president 
on Ninth Street between Chestnut and Market 
Streets and in 1806 an additional building was 
built on Ninth Street, and It was further enlarged 
in 1817 The school grew and accommodations 
nipidl> became inadequate- The Trustees ordered 
that all buildings be remo\‘cd and in 1829 butll 
what for man\ Nuars was known os Medical Hall 
It was not until 1873 that the Medical School was 
mo\‘ed to the present Unl\TrsIij site west of the 
Schusikill Ris’er 



CORRESPONDENCE 


FURTHER OBSERVATIONS ON THE 
ROLE OF BILE IN HIGH INTESTINAL 
OBSTRUCTION 

r* iMi EdUtr In $. pnrloai pcper Benedict, 
StcmLTt end Cutner* reported the refulU of cer 
uin cipniments on the rdle of bfle tn high toteAlnel 
obetruction. Althongh the resdtt were not entlreljr 
coDdasve thej teemed to htdictte that when 
rtruction of the IntetUne v«s to high that no bOe 
could be reibtcnbed, benefit might be derived troon 
tdmlpUfjmtkin ol bile beknr the obitructka 

In the co u ne of farther experimenti oo high In 
tertlgil obatractloD In doA til bOe wtt diverted 
freen the IntestlntJ tnct b/ cbdrcy^tcntoatY tnd 
ligttloo of the aminoa bOe duct. Obstracuoa of 
the Intestine ru curled out t reek later b; com 
pktelv levenng the bowel hat below the ampulk of 
\ater bj Iswtlng the proxlffial end and eewing a 
catheter into the dhtal e^ for o>e at an enteroftomy 
Through thk catheter ndldetit Doraiai •aline waa 
admlaJatered twice a day to main tain nter balanoe 
and ctormal blood chlorides The cholecystoatomy 
catheter wia connected to a cuD nibber ballooa and 
the bile withdraws once a dar 
Ooe such animal aorvived for ^ dayt, at which 
ctoM malnutrlUoii orobablr wu the moat Important 
factor in caosini d«tL At no droe wu thm any 
erldeoce of bOe m the vomitut or stoola, and aatopy 
revealed no accessory bOe dneta. Ai this period of 
tarvlTal ii lotncr thu any berctofore reported in so 
high an intcAinal obstni'tion t^ experiioeat would 
■cem to disprove the tbeeny that tbe presence of bOe 

a*>^e 1 Slmr,C r udCata^r K TWrtl>«#bb 
hhwialcnuJobtcnaia acf 07K.a£W 


either above or below an obatraetkm of the Intestine 
Is a factor of any tlgnihcuce In the len|ih of nr 
vlval of the ■tiItbjI Death In hixh Intcstlnai ob- 
struction, when tbe water iM chloride balance b 
maintain^ b probably dae brnl/ b3 malnatrldan. 

EnwAxs B. Bian»_L, U D 

Boston. 

Tbe aotbor wbbea to ackaowfedgt with thiaki th« 
twbnkal awhance of L J IhorBa and D 0. Frliari, 
trndena at the Uanard kfedkai School 


NEW JIUSCLE*SPL1TTING INCISION FOR 
RESECTION OF THE UPPER THORACIC 
Sl'SfPATHETTC GANGLIA— A COR 
RECnON 

In publisUof this arthde In the Manh, ig^ 
psgea 651-657 a retrtttshle errof wm maw 
dlsami^td the order of the Qhtstratksu, cstahi of 
the plates appealing with bcsmcl lefcnos. Toew 
rect the error the foltovlfif changes shoold be ^ed 
^le appeering as Fig 3 should be Fig. 1 Fig 7 
sbotud be Fig sTHg, 4 ihoold be FJg. 5 Fig. i 
should be Flf 4 FTg. a ihoiild be Fig 7 — EpITOI. 


JOHN B MURPm' 

hlslcrlal Is bring collected for an aothorlml 
blognphy of Dr John B llarphy Ifanyrmdff^ 
this JocawAi has In hh pragtrion Jetten fr^ Dr 
Uniphy knowkdge of facts conesming hb nt e, g 
any other dsti, It would be appreciated If they w^ 
•cat to lha Editora. All material wlD be returned 
promptly and th< senree credited. 
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\ DIFFERENTIAL DIAGNOSIS BETWEEN CERTAIN TYPES OF 
INFECTIOUS GANGRENE OF THE SKIN 

Wrrn Parttcui-ui Referoce to HEiioLrnc STuupTococcns Go.crexe axd Bacterial 
S^VERC isnc Gancrexe‘ 

FR-VNK L. IIELENEI M F^CS Ncw^oic 
\j»buat Pniatar »I S u f i ay Cofaomlia Vahnrdtr 


I N rectnt 3*car3 there has been considerable 
interest in the problem of gangrene of the 
skm due to the in\'asion of micro-organ 
isms. The literature In this Held mdicates that 
there has been great dilEculty m the minds of 
some observers regarding the proper dossihca 
tion of these disorders Many authors have 
reported late diagnosis late institution of 
treatment, extensive destruction of tissue long 
ho^italiration and high mortality This Is 
due partly to the fact that these diseases (ex 
cept gas gangrene) are rclati\el> rare so that 
few observers have been able to report more 
than a smgle m-v; Confusion has further re 
suited from the fact that bactenological 
studies have frequentl> been made so late in 
the course of the disease that it has been 
difficult to appraise the importance of the 
bacteria which have been found and fre 
qucntly cultural methods have been used 
which were not siutable to reveal the sigiufi 
cant organisms It Is with the purpose of 
clarifying thi!^ subject to some extent, that 
the present paper is written because the treat 
ment of the various groups differs martedly 
and a delay m diagnosis results in a delay In 
instituting the proper treatment. 

In mfe<5dous gangrene, bactenological stud 
les are essential if we are to Icam anything 
about the pathogenesis of these infections and 


iinpro\’e our method of treatment These 
studies should be made early in the course of 
the disease and cultures should be taken from 
various parts of the lesion particulailj in the 
zone of advance Anaerobic, as well as aerobic 
methods must be employed and culture media 
be used which is suitable for the growth of any 
organisms which ma> be present. It is ob- 
vious that this cannot be done In the great 
majonty of cases, for many of them are seen 
cither at home or in the office or m bointals 
which are not fulJ> equipped to make a com 
plete bactenological study Furthermore the 
Umd required for the complete bactenological 
analysis of any given case makes the stud> of 
little value as a basis of treatment for that 
particular case, particularly if the onset is 
sudden and the course is rapid. For aH of 
these reasons it is essential that there should 
be a cl i n i cal differentiation by which any one 
scemg a case for the first time may recognize 
it at once and promptly Institute the proper 
treatment An attempt has been made, there- 
fore in the foDowmg paragraphs to give a 
practical climcal differentiation between cer 
tain types of infectious gangrenous processes 
of the skin and subcutaneous tissues. 

The most important division of these 
is into acute and chrome groups In the for 
mcr a diagnosis should be made within a few 
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hour*. In the Utter It may be aafdy made 
within a few day*. 

ACUTE QAKORENC 

Acute iniectioui gangrene may be divided 
into twu subgTOUpi of great importance 
These differ in so many features that they 
ought to bo confute The firat U tela 
lively common namely gas gangrene It was 
seen dunng the war by every army surgeon 
Thu 1* so •well known m thii generation tl^l it 
U hardly necessary to go Into dctalla with re 
gard to It in this paper except to differentiate 
it Irora the other grtmm. Let us hope that the 
coming era of World Peace under the League 
of Nations and the Pact of Pans will make it a 
rare discoie 

OAa OANOBJeN* 

Gia gangrene has recently been cxcdlently 
reviewed by Won and by Davison and In 
dividual cases have been reported by Unton 
Shearei Saiim Maes and Butler Oas 
gangrene not infreimeiitly develop* in a 
deep punctured or lacerated wound which 
extends down Into muscle and carries with It 
such forogn bodies u clothing missiles 
powder or street dirt. A Urge prroDrtion of 
the cases of gas gangrene Si avu practice 
foQow compound fractures. Likewise occa 
slonal cases devriep after operation foUowtag 
the amputation of gangrenous lower extrem 
itie* in diabetica or srterKJsderotlca The 
possibility oi It* devdopmeut m these cues 
should alwa>'S be kept in mind because certain 
precautions may be taken to prevent its 
occurrence and it* early recognition is essen 
tial for Its successful treatment. 

SympUmaici^ The onset of the disease b 
usually assocuted with an abrupt nsc In 
temperature and pulse rate The pulse ap- 
ptoache* ito and the fever teaches 105 to 
105 de g rees. There Is general malaise, marked 
prostration and resUesenesa as wdl as appre- 
hcMion, There b usually an increase of pain 
in the wound. This may be mMkwf if the 
wound has been painful f ro m the first An 
examination of the wound usually reveals 
swdling and oedema with redness and acute 
tendemeas. Gentle preseure on the margins of 
the wound usually produces a sangumo- 
purulent exudate In which gas bubbles may 


be seen A smear made from this exudate will 
almost mvariably reveal large numbers of 
large gram positive baoDL Gentle palpation 
of the tissue* may reital crepitus, but this 
may not be appreciated in the esriy stsges. 
An \ ray film will frequently deriinstTatc 
gas in the tissues even Wore it can he feJt. 
To an eipencnced observer with a keenly (£t- 
cnminatinc sense of emeU there b a chsrac 
tenstic acrid or mousy’ odor 
When the infectiOD has gained a loothoid it 
^reads rapidly the patient become* vety 111 
fever remain* high, the pulse rate inertato, 
and crepitation around the wound b evident 
This may advance appreciably from hour to 
hour The spread of the dbea*e b chiefl? In 
the muscle*. It may be confined to a ringb 
muadc from the wound margm qp to It* 
ongm leaving the neighboring mosdes free 
but usually it spread* up the ncigbbonnf 
groups as well to a wving extent fmm the 
wound The skin at the wound niaigin be 


come* first red and then dusky The rednea* 
end ttdema spread for a moderate distance 
afoond the wound but not extenavriy Gtai^ 
uaHy the skin at the margin becomes dark and 
oecrobfetic while the reddened area sway from 
the margin take* on a vtHowish brown or 
bronxed tint. Gangrene of the skin is geooally 
hmited to the margin of the wound acd^ff 
the ^eads extensively In the imueJe 

the gangrene of the sUn slowly advtnce* but 
it docs not appear m isolated palche* awsy 
from the margin In untreated case* gs* 
gangrene I* rapuflv progressive and slmcnt 
invariably end* latally 

ElMogy The gas gaiignaic orgsnbm* *re 
anaerobic bacteria which differ from one sn 
other in their cultural charactcrutla^ » 
t^ ipedffe toxini which they form. Them ^ 
four differctit speck* whkb axe patbog^c W 
man and altbou^ they rardy oc^ to 
culture in gangrenous proew^ tl^ 

Weved to be able, alone, to produce the 
and local svmptom* of gas gang^^^ 


mranlsm* aim there may be * 
iction enhancing the virulence of 
5enlc anaerobes or the associated 
nm most common of the ga* gangrene oigan 
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isms IS Bacillus acrogencs capsulatus (Clos- 
tndium wclchii) The others arc Bacillus 
(cdcmaticns (Clostndium no\'>n) \Tbnon 
sepUque (Closlndium ccdematismaligni) and 
BaoUus sordcllu (Clostndium ccdcmaloides) 
The 3 last arc more rardj lound and If anj 
one of these organisms Is present the local 
signs var> somewhat from that olrcadj 
described m that there is more oedema and 
induration of the tissues and less gas forma 
tion 

Treatment With the earhest signs of this 
disease a stamed smear of the exudate should 
be made If possible If the signs arc un 
mistahablc or if m doubtful cases large gram 
positive bacilli ore numerous in the smear 
immediate opcmlwc interference Is of the 
utmost importance This procedure should 
not wait upon the cultural determination of 
the organisms. The wound should be com 
pletel) exased and all foreign bodies and oU 
necrotic tissue should be removed In 
dividual muscles should be explored and an> 
inactive or dcvitahxed muscle tissue should w 
removed Anti gas gangrene scrum should be 
used m large quantities The scrum which is 
now available is more potent and more con 
centrated than that which was formerly 
prepared and is effective against all of the 
known pathogenic gas gangrene organisms as 
well as tetanus. Concentrated monovalent 
and polj'valent sera arc now available m 
“therapeutic doses ' Dependmg on the 
seventh and extent of the infection one or 
more ‘therapeutic doses" should be given 
mtra\'cnousIy as soon as the diagnosis is made 
and repeated every 8 hours until there is 
dehnlte subsidence of local and general symp- 
toms If It IS not possible to determine by 
culture what organisms are present, a poly 
valent scrum should be used but if an analysis 
of the flora of the wound has been made the 
specific antiscnim should be administered m 
subsequent treatments 
There is a considerable difference in opuflon 
as to whether amputation should be done in 
these cases. In certain regions of the body 
amputation is out of the question However, 
even m a good many cases tn which amputa 
tion maj be done quickly and safely, if the 
disease is diagnosed soon after its develop- 


ment, amputation is not Indicated Adequate 
opening of the wound and removal of dead 
t^ue and the administration of <crum is fre 
qucntl} cffcctKc and results in the subsidence 
of the process Although it is likcl> that am 
putation has been done in the sc\crcr cases 
the statistics would seem to indicate that the 
mortalit> In amputated cases is not appreda 
blj lower than m those m which that procc 
dure is not cmploj’ed 

nanioLYTJC srnErrococcus cancrent: 

Since the author's first report (60) in 1924 
this infection has been described bj Gage and 
by Jen os well as m bnefer reports bj 
Momzer Bate Fallon and Bcttmann and b\ 
the WTiter (61 63) This disease may occur 
following a deep wound but is more hkcl> to 
follow a much more tnNial injmv Sometimes 
the injurj is so light that it appears to be a 
tpontaneous infection but in general there u a 
iustoiy of a superficial injurv of the skin a 
scrat^ a cut, or a h>TXKjerTmc injection It 
generally occurs on the extremities but ma> 
mwlNT an> part of the bod> In the earlier 
literature some of these cases ha^c been 
described as phlegmonous or gangrenous 
erysipelas but there are striking differences 
between this disease and crj’sipelos which wiU 
be brought out later 

Syjnf'Jpmafdogy The disease is character 
ucd by the sudden onset of pain and swelling 
at the site of mjury The part becomes red 
boU swollen and heavy and while at first it 
may be \-er^' painful it later becomes numb 
or anicsthetic The redness spreads rapidly 
during the first 2 days and may be very 
marked but the margins fade out into the 
normal skin and are not raised os In erysipelas 
The temperature generally docs not nse over 
loi to 102 degrees except m rare instances 
when the illness is ushered in with a chill 
Then the temperature may reach 103 to 104 
degrees On the other hand the pulse rate is 
rapid frequently approaching 130 Prostra 
tion is marked but instead of imtabUity, there 
is usually a marked lassitude on the of 
the patient He becomes mdifferent to bis 
surroundings and has a total lack of apprecia 
tion of the sffV'cnty of his illness On the 
second third or fourth day the pathogno- 
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monic sign of the diMftse This iJtoiild 

b4 wicked for iff any aci^ fulrrunalini tn 
ftammalion The sgn U a diflky coloring of 
the aim appearing ai a small purpliih patch 
with irregular and 31 defined margmi. It may 
be some distance from the portal of entry 
It has a bluish Unge which mahea it distinct 
from the brilliant redness of the turroundlng 
abin. ^t the same time a large blister or bulla 
maj appear over this dusky area or some 
wh^ else upon the red aurface. These areas 
may extend \Tr> rapidly and changes in them 
may be seen from hour to hour If proper 
treatment 11 not instituted at once other 
dust) patches may de%Tlop nearby and these 
areas may later (u»e so as to form a targe 
plaque of gangrenous skin In untreated cases 
about the seventh, ei gh th, or ninth day If the 
patient survives, this necrotic skin becomes 
more sharpl) demarcated from the rest of the 
skip and a little later partial sepaxaboa takes 
place along the edges. WTiDe the gangrene w 
developug the difuse redness continues to 
spread The patient becomes more and more 
prostrated fe\*er ranges around toi to 103 
degrees, and metastatic fod may devek^ In 
the lungs m Joints or elsewhere in the body 
Frequent sites for these metastatic Icskms are 
the subcutaneous tissues at pressure pomts or 
elsewhere. These metastases frequentJv form 
with \'ery little redness but with a definite 
rcrellmg and rapid formation of pua. In a few 
untreated cases the process comes to a stand- 
stlli about the end of the second week, the 
slough Bcparates end large plaques of necrotic 
fubimtaocous fat may sqar^e benesth a 
relatively nonnal skin But most untreated 
cases go on to rapfcDy overwhefnung toxicmia 
with scmtiactala extensive metaitases, and 
death. On the other hand if proper treatment 
is instituted early the whole process generally 
comes to an abrupt stanostiH and cases 
thought to be hopd^s go on to rapid resold' 
tion and recovery In the series of cases re- 
ported from China the mortality was so ^ 
cent but in the cases that I have seen fo tnb 
country the mortality has approached 50 per 
cent This higher mortality may indicate a 
dilTerencc in reautance to the luonolytlc 
streptococcus between Chinese and Ameri- 
cans or it may be simply a question of Ute 


recognition and late treatment In the scries 
whim wc reported from China the rftwn*- 
was so common that earlier recognition of It 
was possible When an ado^te operation 
was promptly performed, all of the cases 
which were not »« exlremh on idmisBioQ 
responded satisfactorfly to the treatnwiL 
With most of the cases which the writer bu 
seen outside of the hospital diagnosis bu 
been made late and the treatment Hu been 
dela}xd or Inadequate- Under these chrum 
stances the prognosis must be guarded for m 
SQch septfcomila is common and metas- 
taaes frrahcQt 

This disease 11 essentially a gangrene of the 
subcutaneous tisane with secondary gangrene 
of a part of the overlying skin resulting from 
a thrombosis of the skin arteries which pass 
through the sloughing subcutaneous ftL Tbe 
iobcutaneoua gangrene may extend for a long 
diJiance beyond tho area of skin ganertne- 
Through this eitenahT lubcntaneocs wngh 
patent blood vessels mav be found sufplying 
tbe reiatlT«]y normal akin 

Elloioo The hffroolytJc ptreptococcoi a 
always found In these cases and fcn the gnat 
majority of cases it may be found in pan 
culture out in the arh-anemg margin of 
sub^taneouB necrosis. Beyond the hnut^ 
aubcutaneous necrosis there Is a rone of red- 
ness and cedema which yields a sterile culture. 
This b in striking contrast to erysipelas for 
in tbe latter disease streptococci are most 
oomerous in the advancing margin of 
and even beyond it In rdatfvely normal ikm. 
It must be aMumed that In hoinolytic str^ 
tococcus gangrene there is a t oxin wide ly ^ 
fusible la tie sila end subatMaam tusaes 
which efra ite to the rapidly 

otradaeii. In tbe only Befra the iumotyUc 

itrcptococois il *1» found in pure ouiturc re 
the duaty eraM of puiplfah dlieoloratloo iM 
in the fluid of the hliitera or bullx. 
when the gMgrane Kpsrates. other 
may conteminete the field but ojueily do »t 
epreedwuWy It i. BmnB certtln Jet ti« 

uwjdated oisename pliy M in 

derdopment oi tie dlraiK ud th*t it K 

feet, . pore Inetoolytlc .traptoco^ tal^ 

The r^ildlty oi la deeelcpmtnt endUie “ 
lenihT necroele which it ceuiee, luggat 
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the peculiar charactensucs of the onset of the 
infection nm> be due to a h>'persensitmty 
similar to the Shwartzman phenomenon (8a) 
or the Arthus phenomenon (3) Certain cases 
seem to Dlustrate one tj’pe and other cases the 
other The allergic etiology has not yet been 
proTd bc^'ond question and it is difficult to 
prove because according to Shwartzman 
streptococci can produce the secondary ncc 
rotking effect but cannot produce the primary 
sensitizing effect of the phenomenon The 
sensitizing phase may be and probably Is non 
specifics Another theory is that the org ani s m s 
ha\*e some special predilection for the sub- 
cutaneous ti^es or produce a ferment which 
acta quickly upon the subcutaneous connee 
live tissue and fat Howc\Tr efforts which 1 
ha^’c been made to demonstrate such ferments 
have proved unsuccessful These testa haw 
not been done, however with reccntl> re- 
covered stroma of the organism 
Treatment Surgery should not be dcla>ed 
an hour after the diagnosis has been made. 
Contrary to the usual procedure either m 
erysipelas or in streptococcus cellulitis of the 
ordinary kind, longitudinal inasion should be 
made at once through the gangrenous area 
and should extend in both directions just 
beyond the limits of the subcutaneous 
necrosis Inasion should be radical rather 
than conservative and long single masions 
serve the purpose better than midtiple small 
incisions m any given axis. The effect of these 
masions is to relieve tension and at least 
partially to dram the mvolved area, Thb 
improves the blood supply and turns the flow 
of drainage away from the advanonc margm 
After operation hot water soaks or not poul 
tices should be apphed imtfl the cellulitis 
subsides This usually requires 3 to 3 days 
Then Dakin’s fluid should be apphed by means 
of tubes or frequentlj changed compresses to 
favor the rapid separation of the slough. Each 
day as much of the slough as can be removed 
without bleeding should be cut away If 
incisions ore early and adequate, the process 
will promptly subside and patients who look 
desperately Ul when first iseen, will show re- 
markable improvement and go on to complete 
recovery But tf operation is delayed for 04 
hours ^ter the pathognomomc signs appear, 


the chances of rcco\cry will be grcatlj dimin 
Ished and the extent of subsequent skin 
necrosis will be greatly increased 
DiferenUaldiafinosxs Fulminating lyT^cs of 
gangrene generally fall cither into the gas 
gangrene group or into the lucmolyUic strep- 
tococcus gangrene group They should not be 
confused for m the former the injury is al 
most alway's deep and the ln\Tision is largely 
in the musoilar layers with gas formation and 
crepitation both In the musde and in the sub- 
cutaneous tissues while the skin is rclatiwly 
free In hacmoly'tic streptococcus gangrene on 
the other hand the injury is usually supcrtiaol 
and the spread is almost always m the sub- 
cutaneous tissues with early mwhement of 
the sUn and without any crepitation In gas 
gangrene the general syTnptoms arc alarmmg 
and the loc^ signs rclati\‘cly mild In 
haanolylic streptococcus gangrene the local 
signs are alarming and the general syTnptoms 
relatively mOd WTiilc both mfccUons arc 
pnmnnJy due to specific organisms mfecUon 
may be rendered more severe bv the aasoas 
lion of other bacteria. Houever m the case 
of gas ganmne these organisms generally gam 
a foothold at the same time or before the 
organisms of the gas gangrene group whereas 
\nth haanolyUc streptococcus gangrene the 
hxmolytic streptococcus is alone responsible 
for the initiation of the infection and secon 
dary contaminants only grow after there has 
been a break at the margm of the gangrenous 
portion of the akin Stained smears of the exu 
date m gas gangrene show many gram positive 
rods while m streptococcus gangrene the exu 
date contains only gram positive diplococd 
Hitmolytic streptococcus gangrene has been 
frequently confua^ with er^pclas which is 
likewise caused by a haemolytic streptococ 
CU5 but certain features sharply distinguish 
them In both diseases, the onset is sudden 
but in ery’sipelas the general symptoms over 
shadow the local there is usually a rhTH and a 
sudden nae of temperature to 103 to 105 de 
grees and the patient becomes apprehensive or 
imtable In hamolytic streptococcus gan 
grene the local symptoms overshadow the 
general, a chill is rare, the temperature docs 
not often go as high as 103 degrees The 
patient is mdlffercnt rather th*^ apprehensive 
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and dull rather than irritable- In cryupelaa 
the rcdneas ftarti in a small area and spreads 
perceptibly but rather iRrtrly with a red raised 
margin at least In a part of Its periphery 
There Is ^TTy little swelling of the part and the 
tuBuea are soft As It spreads, the center 
becomes pale again- In hanrwljtic streptococ 
cus gangrene the onset U sudden the affected 
part >'ery rapuil> becomea swollen and heavy 
swelling and rediness itia> spread up the whole 
extremity or widely over the body in 24 to 48 
hours but the margin of redness is not raised 
and IS generally mdlstinct as It fades off Into 
normal skin ITie center does not become pale 
but bnlhc form and dusk> areas appear on the 
third fourth or fifth day and go on to frank 
gangrene Lymphangitu and lymphademtls 
art rare but phlebitis is fairly common In 
erysipelas, organisms may be ciilti\-ated at and 
be\-ond the spreading margin (95) but not In 
the center wnfle m rmnolytlc streptococcus 
gangrene there is a wide rone of redness in 
which cnlturei jdeld no growth but organisms 
are found in the blisten or bulls: and in the 
subcutaneous tiisnes out to the Urnlt of the 
necrotic zone Erysipelas may deixlop at any 
time during the course of this disease just as 
It may develop from an) haanolyUc strepto* 
coccus wound. The writer has seen it just three 
times in the 45 or 50 cases of hrrmolj'tic 
streptococcus gangrene which have come 
under his observ'atlon 
It seems likdy that Fournier’s cases of 
gangrene of the scrotum penis and vulva 
belonged to the haanolytic streptococcus 
gangrene group ^lien he made his early re- 
ports, the cause was not known but tome of 
Fournier’s pupils who studied the disease In 
later years believed the streptococcus to be 
responsible Bodm however reported a case 
of gangrene of the vulva In which there were 
not omv streptococa but fusiform bacilli and 
spirilla which he thought were significant 
hflhan and Natlvelle b^ve that they have 
found a specific organism of the Bacillus pro- 
teus group which produces gangrene of the 
gVin in wntmali and is they think , the im 
portant factor m human gangrene of the skm 
However In 13 of 14 they found it associated 
with a streptococcus (not farther dasiified) 
and they admit that they believe that the 


streptococcus opened the door to the inviifcei 
of this organism They found thi^r orgamim 
in cases which wrre not at aD alike dmically 
Some were acute and others chrome, xi 
acute cases which they describe msy vtr) well 
fall Into the haanolytic streptococcus gangrene 
group The organism which they found wemi 
more likely to have been a sccondar) invader 
Culturally it can hardly be dlsllnguiihcd from 
other organisms of the BadDui protcus group 
It grows aerobicany and profusely In tD mcdli. 
It spreads very quickly over a blood agar 
plate and when present makes the recoreiT 
of associated organisms very difficult Thi 
prolific ^wth would lead one to behere that 
when It u not found it h surely absent from the 
lesion- This can not be said of organisms more 
difficult to gTV^ ot orginkmj requhiDg 
anaerobic envlroDment The fact that llfllin’i 
organism was not recovered more often in the 
senes of streptocoems gangrene cases seen by 
the writer in China which were previonaly re- 
ported (60) and b not often found In gas 
gangrene would seem to Indicate that It is 
not a common or an bsportant factor in the 
productioDof either of thw forms of gangrene. 
Allbou^ it may occur more often m gangrene 
of the scrotum then in gangrene elsewbeie 
because of the prooinilty of the anus, U was 
absent in the two cases of fulminating gan- 
grene of the scrotum which the author has 
seen, both of which were typical luemolytic 
itreptococcua gangrene- Bomn also In re- 
viewing the subject of fulminating gangrene oJ 
the genJtali, does not concede the theory of 
Mihail and NaU\-eIk that their Bacfflus ^ 
grenre cutis (which was abwait in his ense) U of 
any significance as the cause of fulminating 
gangrene of the genitals. 

The differential diagnosis of these scuk dis- 
eases may be conveniently summarued m 
chart form (Table I) 


CHaojnc OAKoanifi 
of chronic infectious gangrene may ^ 
chmified into three or four Important 
divisions Thew differentiation b cTinically 
more difficult than that of the acute 
Each type has a number of distingubh^ 
characterbtlcs although in some histances^ 
may have to await a bactenoiogtcaj 
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cmalysia Fortunatel> the progress of these 
diseases is slow and time is gw'cn for a 
bactcnological $tud> which ma> be used as 
the basis for treatment WTule all of these 
groups arc charactcrued b) some distinctive 
clinical features It seems certain that in each 
type the charactensUc lesions are produced 
not by one organism as m the acute eases ^t 
by a speaal combination of two or more 
organisms These diseases may therefore be 
called synergistic infections Thej ma> be 
conveniently named aa follows (i) post 
operative progressive bactenal syncretic 
gangrene of the abdominal or chest wall, 
(3) gangrenous impetigo (echth\Taa) (3) fuso- 
spirochrctal infection of the sLin, (4) amoebic 
infection of the sUn 

POSTOPERATIVE PROGRESSIVE BACTERIAL 

BVNEROisnc gangrene 

One of the most stnlong examples of chronic 
gangrene of the skm is that which occasionally 
follows the drainage of a deep abscess ether 
m the pwntoneal cavity or In the chest Con 
siderable Interest has been In thm 

condition amce 1934 when Cullen described a 
case which was taught at the tune to be first 
on record It has been reported so frequently 
smcc then that there seems to be no doubt 
that It occuned frequently before that time 
and was reported but the titles as they appear 


m the Index Medteus or Surgeon General s 
library Index foil to rc%’eal these reports 
dcfinltcl> and they arc obscured b\ the great 
mass of lllemturc on the general subject of 
gangrene Smee Cullen's publication cases 
ha\'e been reported by Brewer and Melcnej 
Alexander Shlplcj, Gillespie, Hellstrfira 
Freeman Mayeda, and more recentlx b> 
BoUin and Morse (Case 4) Lynn, MeJeney 
(63), Baker and Terry, Horsley (Case 1) 
Carol and Kappla. (Case 3) In this group 
also belong the cases of Chnslophcr, Ballin 
and Morse (Case 3) Poate and Patterson all 
of which loxTolvcd the chest wall following the 
dramas of an empyema A few cases have 
been reported which dex’cloped spontaneously 
e g , LucLctt and Kappis (Case 1), or after 
clean operations m poorly nourish^ tissue, 
e g Kappis (Case a) or after operations on 
frankly mfected tissue e g , Probstem and 
Seebg Inasmuch as anaerobic cultures were 
not made in these cases and the clinical course 
15 not perfectly dear we cannot say with 
certamty whether or not they belong in this 
group but It would seem to be possible for the 
organisms causmg this mfection to be mtro- 
duced into the tissues of the abdominal wall 
from without rather than from a deep abscess 
Symplcmatalogy In the majonty of the 
cases which bax’c been reported the gangrene 
has followed the drainage of a pentoneal 
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abices* It usualh’ begin* to appear about the Eiiobgy In ttost of the CSAC* repcjrtcd In 
end of die first or second rreek after the literatinr only routine bacfetiilogiatl 

eitber as an Infection of the whole wound or as studies were made. They yidded a ■vurwty of 
a localized induration about retention sutures, none of which seemed to be of 

\l first the wound becomes red, rwoUtn and Qwdal significance Special methods, l»w 
tender \\ ithin the neit few days the wound csia- were used b the study of the aedtodcaae 
margins or the stitch hole* d^Tlop a car reportcdbvBmrcrand the miter (lOaiweS 
buncukiid indurated appearance The center aa b a subsequent fw (63) and aroce they 
of act!\nt\ becomes purplish m color whde the jddded fdenlfcal retuita the findbgs secin to 
outer zone takes on a brilliant red tint. The be dgnlficant. In the study of these cases an 
rt hole region becomes exquisitely tender Tku effort wa* made to determine all of the 
s-mfiffm is OB oitiii-mdinx Jeaiurt oj ike orjanisms present not only in the gangrcDous 
disease Within a few da\-s the purplUb area* tmaue but b the spreading perqbery of the 
become frankls gangrenous The color of the l6doo Tbs was possible b the ^ case 
dead skin changes to a dinv gre\Tah brown when, after coasers'aUvt measure* had been 
and the surface is dull hie uede leather The «npJo>'ed tmiucccssfuIJy B wide eicition of 
purple rone j^reads outward into the red and the lesion was done and the ^jedraen taken 
os It doe* so the skin become* swoDcn and Immediately to the laboratory iluitiple 
stands up aboie the ttormal *kxn levcj The cultures were then made from the uib- 
lentral tide oi the purple tone toward the cutaneous fat at the penphery of the le»oa 
gangrene is sAarpls denned but oa the outer bward towurd the gangrwom tone. A niicro- 
side It lades off into the red zone which slotriy aerophiJic non bcroolj^c atreptoooeem wa* 
arisance* m all direciiona The gangreoou* found b pure culture at the p^phery of the 
skin IS firmlv adherent to the purple ooeand loioD not OflJyla ticredaooebut jurtb^wl 
there i* \ ery httle uodennining of oortoal skin it b the relaUTely normal tisfue* at the very 
Aa the process advances, gangrenous akin tnargb of the ipodmen and far from the aw 
liquehoi on its inner mirgm iq that ta it cn* of gangrene. In the gingrenoua 
cfoaihes on the purple acme and the arcom thla organism wa» ferund to be assodatea trith 
ferenceof the wi^eles»n enlarge* the width a hns^ylic Staphylococcal auitua, a^ a t, 
of the three aonc* remain fairfj constant Aa dbhtherofd badllu*. The diphtheroid ' 

the mner margin of the gangrenous rone wrasendrelvnoo-pstht^mlcforaniii^w^ 
liquefies It lta\c» exposed a biie of granola Injected alone or with either of the 
tion tissue which gradually enlarges The orginiama. UTien the streptococcus and 
dcitructioa of the denui* is not elway* tUphjdococcu* were injected b 
comf^ete and here and there some deep islands bto animab no lesioo was produced but wo« 
of epthelmtn from «w»t glands or hair half do*e» of each organiim were 
folhdei may itart patdxcs of regenerating end bjected a guagrtnous pfocew 
skin cpitbelium Utually there is very httte which spread during the coarse of 3 OM da^ 
general reactioTi mamfested dtber b> fever or and simulated to a considerable 
anrmia and the patient remab* b fairij good lesion b man. IVTth this dcnKsatroaootM 
general condition although as the process goc* these organism* could do 
on be is gradually worn down with di*- which they could cot do aione, 
couragement and pab The reports of aQ bnt advanced that the disease was the rwim 
the most recent case* bdicate that the true ^crgbtlc action of the ^ 
nature of the lesion wa* not recogmied until non hrinofytic mlcro-aerophillc s^too^ 
there had been extensive destruction of the bring the eaientiai organism in t^ ^ 
akin. In •ewal cases practically the whole advance, b some way ^ep «^5 
surface of the abdombal wmH, and b one case for the gangrtmou* action ot tM 
the whole back became bvolvTai In n number organism*. When the iccona 
of case* the lesion spread downward from the »a cpportunlty was given in a . 

abdomen to the thigh. study two lesiona both of which yrewen 
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same result Again the raicro-acrophlllc non 
hrcmoljlic streptococcus vrns found in pure 
culture at the penpherj and it vt-as assodalerl 
with a luemol) tic Staphs lococcus aureus in the 
gangrenous area No diphtheroids v.crc found 
The s>'ncrgistic eipcnmcnts alrcad> described 
ii\*crc repeated in animals o\‘cr and o\*cr again 
ITiis seemed to offer definite confirmation of 
the theoi^ of bactcnal ^mcrgism as the cau'ic 
of this disease It is hoped that other in 
\estigators using the same methods else 
nhcrc mil endea\*or to confirm the findings It 
should be remembered that this mlcro- 
Qcrophilic streptococcus is not a strict anae 
robe and will grow flcrobicallj after a number 
of artificial transplants in media with a re 
duced OX} gen tension and it is quite possible 
that in some cases it ma\ be obtain^ aero- 
bicall} from the exudate at the gangrenous 
margin of the lesion e\enonpnmar} culture 
I bclicw that this has been done m those eases 
which were reported to have >nelded a non 
hxcraolytic streptococcus. But when a stud} 
15 made of the periphery of the frcahl} excised 
lesion in the red *one it is likely that this 
organism will oiil> be obtained by anaerobic 
methods. It corresponds to Streptococcus 
CN'olutus of Pc 4 \ot (7b) 

In the 2 cases just summarized the organism 
which Milian and NatutUe described n-as not 
found This would seem to indicate definitcl} 
that It Is not a causative factor in this disease 
It may however contommatc the wound just 
as Badllus cob Bacillus welchu or an} other 
intestinal organisrri may occur m a wound 
without necessarily taking part in the In 
fection (See reports of Cases t and a in which 
this occurred and Case 3 in which It did not 
occur ) 

Owing to the fact that a number of authora 
(c g , Cole and Heideman) have reported the 
presence of amcebee m similar lesions a careful 
study made m all 5 of these specimens by 
three different well trained parasitologists and 
in none of the 5 cases peraonally seen by the 
water has there been anything suggestive of 
the presence of amcetwc m the tissues or In the 
exu^te The water believes that this lesion 
may be secondarily contaminated with the 
bai^us which Milian has described and also 
with amceb® but the evidence is strong that 


these arc not essential for the production of 
the lesion PmcticalK all of these cases have 
occuiTwI following the drainage of a deep 
abscess either in the pcatoncum or In the 
chest In the abdominal cases the organism 
presumabU came from the intestine os it is a 
common inhabitant of the alimentary canal 
In the chest cases the original source of the 
streptococcus would seem to be either from 
the mouth or from infected emboli which were 
throwTi off from thrombosed v csscls in the pen 
toncum 

Trtalmcnt In most of the cases which have 
been reported the wounds were partmll} 
closed b} suture This tissue tension in the 
presence of contamination raa> have favored 
the establishment of the infection This sug 
gests as a proph} lactic measure that all skin 
wounds be left unsutured when pcatoncal 
abscesses or chronic cmp}Tma5 or lung ab- 
scesses are drained The chronicit} of this 
condition has afforded the opportunit} of 
trying to cure ii b} man} methods Certain 
of the rq»rts reflect the ingcnuilt and per 
sistence of the surgeons in using all sorts of 
chemical and serological agents both gcncmll} 
and locall) m the face of a baffing problem 
In almost ever} case conscrvTitw c methods 
including local ciasion of the gangrenous 
margins havT failed to check the advTince of 
this process but radical removTil of the lesion 
including the outer zone of redness, either 
with the knife or with the cautery has almost 
invnnably resulted m prompt disappearance 
of the disease The defect left by this radical 
operation has then very quickl} responded to 
sUn grafting In the present state of our 
knowledge with regard to these infections 
this treatment should be instituted \athin a 
few days after the diagnosis has been made 
When we Icam something more about the 
mtcraction of these organisms and find some 
way to interfere with their action perhaps 
more conservative measures will be effective 
The water prefers the knife to the cautery 
because there is less injury to the tissues and 
healing docs not have to wait upon the 
separation of the tissue which has been 
destroyed by the cautery There is v-ery little 
to choose between the scalpel and the ‘radio 
knife 
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Rticni coitt During the pa*t )‘eftr the 
writer hai seen three more typ**^ casa ol 
this kmd which will be bnefl\ reported here 
Case i C IL Preitn-tertsa Unit 

in*torv No a nun 6j year* of age a 

C te paUent of Dr F B St John came to the 
Ul In December 1031 «Ith a 6 tnoath hbtor\ 
of IncreaairR difitcultv In bowel moveiDcnl It was 
found that he had a carrlnoma of the tIinDofd colon 
miih coonderable dlliutkin of ibc jtut abcrve ft. A 
prdimlnu-v carcoatomy was dooe with a tube held to 
the cwdi wall bv two puncstrini; sutures Two 
riturei were taken In the extcmal^Uque apoDeiiro> 
•bandtwolntheikiiL On the eighth My ujeupiwr 
an^ of the cwcoatomy IndaloQ was found to be red 
andsaoUen the skin iu turns were renroved. On the 
twelfth day the upper martin of wound at the 
outer end became purplish In cokw around the outer 
tutnre bole while the uuter end of the aousd began 
to ihow evidences of early involvement The whole 
area became red tmoQ« and exquisitely tender 
Within a few days the martin of the wound and the 
area around the stitch bole became frankly i^ngre 
nous and tbe purplish Kme and red sone gradnally 
spread outward fast at that time an alcmt fatal 
c or oca ry episode cu verted attention from the wound. 
Tbe iwocess continued to spread slowly In two dlrtc 
tioQs from the upper and lower ends of tbe wound. 
On tbe twenty -s e venth da> the writer was asked to 
•ee the patient, at which time the lesion had the fol 


lowln* appearance (see Fit i ) There su a krte 
Involved area In the right lower quadrant wtilch w« 
oval In shape and oblique in djrecttoncarrcspoeKfiBt 
to tbe Indskm made for the cwcostomT At lie iaTtiT 
and outer ends there were two areas of tiofreiK 
which were separated from 00c another 1 cbmlu 
one at tbe lower end and an oval one at tie opper 
Tbe lower and outer mir^of tbe wound was slight 
Iv roUed b and tbe fccaltouli about i ceotimeier 
In diameter near the center of the wound, rij scr 
rounded by paietranulatioes. In the twoganfmoos 
anas the dead sUn was finnlr adlKrtQt On the 
lower lesion it nseasured about a to 3 erstunetm in 
(ILuDctcf and 00 the upper lesion about a by 6 
centlmelcra. The oulcr margin of gangrene w» 
aculkned at the line of deflureatloo and the Ihda| 
akin for a distance 0/ a to 3 mill [meters was dick 
purple Beyond that for a (ustance rarviog from 5 
to 10 mOlij^eTS there was a grayish purplish acce 
which atood up from the skin surface like a plateto. 
beymud that the skin waa very red for a distance 
var>-lng troeo a centimeter* below to $ cmtlroeten 
above Ibc outer margin of redness waa not dewriy 
dc&ned but laded ofl mber qnkkiy Into normal skin. 

On tbe next day the whole Icsian was excised with 
complete cnaatic« of pain. The gangmoos proceai 
did not recur and 5 dava later it was posnhk to 
proceed with a kUkulka opertlloa for the dgmold 
cardboma io the left lower QuadnDt Tbedesoded 
area on the right side raphlly granobted over lod 
waa c o T tr ed with imalJ lUn grafta 3 wetki after 
eidsloii. 

When the lesbn waa rtowttd it mu taken W 
the Ubocatory and carrfol cultorw were made « 
tbe mbeutaoeons tissue in the peripboy of the 
lesion, after the skin surface *u pabled wfth 7 per 

cent iodJneand tbedeepaorface wuseared. Inthrrt 

different place* the micro aerophllic DOD-hrmalrtlc 
streptococcus (Streptococcua evolntna of DI'U) 
wtas found in pure culture bj anaerobic methods 
Cultures from the gangrenous mar^ yielded a 
mulUpUdt) of fetal organism* and the plats were 
overgrown with Badllua peoteui 10 that further 
WieolltoUon was Impoasible A cwrefal 
acopVr search for amrebte 00 the lurfict of the 
aid )o tbe tlaaues rrreakd nothing rt*cmbli« the* 
orgBDlsma. Stapfeylocoed and slreptococcf were 
abundant in the tWs at the gangrenou* maiftn 
and streplococd were found in smaDcr uumbcTS out 
toward tbe periphery of the lesioru 

Caai 1 A pr^te patteet of Dr R weliJ - 

Schmllt Morristown, N ewlork, a s^AmeiW 

Kbool teacher of 6 j VTtrs was admitted to^ 

IIoTtoo ilemorfaJ Hosplul, Mcrrislown, New \ ^ 

on Auguat 11 •• ^ 

dlagooals of acute appewbdtb with 

tion waa performed Immediately ^cr 

right rec^ Indiion was used. T^»PP“ tl^ 

fouod extending downward 

peWs and buried In a maa. of 

1^ 0/ the small Intestlrw 

ovary On separating these adhesions, thick greta 
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Fig 1 Cues Note the lowtr riRht rrrtai ificWon *xh! 
lie Urge area of gnotiUlloriJ •urronndcd by i Urge bone- 
■boeiiaped loncof gmgrrneeitendlriffilmcnt tothecoiUl 
mwi ^n Beyood lie guTrgrrne Ibere b a nUed puTpie loM 
merging Into a bifUlut red mrve which fades off Inio oor 
roalskiiL On the surface of the granuUtlon tissue there are 
three small arras of re g cDeratli^ eptlbcUatn which are not 
clearly sbown. 

DO* waa liberated and a necroiic appendix waa re 
leawd and rcraoNcd Two dgarette dniLrta were 
placed doait to the absceaa. Dermal lutura were 
tued for the akin. 

The wound drained coplouilv On tbe filth da\ 
after operation the patient complained of aoreoeM 
in tbe wound Tbe dlachargc seemed to be fxcaL 
Tbe eiun edges became Inflamed so the skin sutures 
were remov^ and tbe wound edges were separated 
The Inflammauon increaied and the wound margliu 
gradually developed a carbuncttlar tppesraocc 
DrcsaiJigi became extremeU painful the edges of the 
wound then gradually became mrigrcnoul aod a line 
of demarcation appeared, Ground tbe area of 
gangrene was a purple xone and outside of that tbe 
•Hn was very red for a diatance of to i Inch 
These aonea gradually spread outward and the Inner 
margin of the gangrenous skin liquefied leaving a 
floor of granulation tissue During tbe next 65 days, 
in spite of all kinds of local applications and general 
measures to build up the patient s reslstatKe the 
lesion continued slowly to progress. By tbe seven 
tieth postoperative day tbe gan^ne bad extended 
to include most of the skin of tne abdominal walL 
The writer was then asked to see the patient. At 
that fame the Uslon presented the typical appear 
ance In the spreading margin but the red and purple 
xones were narrower than in Cate I Tbe gangrenous 
zone varied m width from o 5 to 4 centunetera 
There was a large area of granulation tisaue with 
three islands of regenerating epithelium (Fig a) 
Radical txosion was advised and this wat accom 
phshed with a scalpeL The line of exosion was 
carried well outside of the red aone Cultures, which 
were made in the operating room from the line of 
mojion on scmi-soUd i per cent dextrose veal agar 
showed a pure growth of non hemolytic streptococci 



Fig 3. Caae j. Note the opper right rectos indiloo 
wbkh healed aiul the laten) stab wound used for drmia- 
age Tbe area of gangrene ts bibbed correrpondlng to the 
retention wtures of the second operatkm. Tbe sone of 
ga&greneis scalloped at the outer marglD where it Isfinnly 
attached to tbe raised purple SOM. B^oed that there is a 
wide SDoe of redness extendiDg up over the ribs margiD and 
across the scar of the first operalloo. Tbe granolatkiet tis- 
sue U oamnr with tbe drainage opening at the upper eiL± 

Cultures made from the necrouc edge of tiiiue 
showed alrcplococd itaphvlococci and gram nega 
live bacfllJ on several dllTcrent media (blood agar 
plain agar dextrose agar and plain and dextrose 
broth) These organisms were not further identified 
Tbe specimen was taken to New \ork and 4 hours 
later culture* were made from vanoua parts of the 
lemon. All of the cultures were overgro w n with 
Baallus proteui but by differential bating this 
organism was killed and the mlcro-aerophiHc strep- 
tococcus was recovered. The histologic examination 
of tbe tlaeuea revealed itapby locoed and itreptocoed 
in the Uasucs but no amccM were found after careful 
search Following txdslon dakimxed dressings were 
used for 6 w«kj at which time the wound wa* clein 
Thiersch grafts were then applied and the patient 
made a complete recovery 
Case 3 A pnvate patient of Dr John H, Carlisle 
Passaic Kew Jersey M S aged 57 years was ad 
mitted to the Panaic General Hospital, Passaic 
New Jersey as Case No 75668 on October 30 1932 
For la yreara the patient tud suffered from duodenal 
ulcer On two occaaiona X rava were taken which 
■bowed a definite ulcer In the first part of the 
duodenum. On tbe evening of October 39. he had a 
■upper of oyster itew and went to bed falrlv earlv 
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fctUnn quite well About mlduljfht the nicer 
perforttctL He net not »een until the foOowtcig 
momlnc tod operetlon «u performed at i p.iQ^ 13 
boun •Iter the perfontlon. 

\ perforation was found on the anterior surface of 
the nnt urt of the duodenum A ilmple luture was 
done and reinforced mlth a flap of fat so that the 
ckwnie was thought to be quite satljfactory T^e 
aonnd wai closed but dralnan was provided through 
a itab aouod on the right TliU waa thought i>ecea 
aar^ because tbe gall bladder and stractorea in 
Morrison I pouch acre covered with flbrlnoplastic 
exudate C ultures mere not tiken After opera t loo 
be persisted In running a low temp>erature On the 
taeot^-seventh da\ It was evKlent that he bad a 
lubpbrenlc absceaa and an Intermuscnkr indsloa 
aas made under the right riba When the pert- 
tooeum was opeoed^ Pus was immediately encoun 
tered. Culture from this pus yielded do growth with 
aerobic technique No anaerobic cnlturea were made 
No liver absc» could be made out Two dgarette 
drains acre placed In tbe abaceaa sx>d iIk sround sras 
cloaed In k\ en around tbe drains with rwo retention 
sutures lor tbe shin FoQosrlng the drainage of tbe 
abscess, tbe tenifiertture feD somewhat but coo- 
imued around too to loi degreea ia (be afiemooDt. 
There was t profuse drainage of dus. On tbe fifth 
de^ tbe srousd au svollea and sboaed marked In- 
fectioo Tbe drains and the skin sutoret were re- 
moved The neat day the old stab wound scar b^e 
down discharging poa. On tbe eighthdiy there waa 
considerable neocisu of tbe wound margfQi, mowt 
marked abere the tebdon sutores bad bees placed 
The patient complained of a great deal of btunJeg to 
tbe aoundand in the abdominal wall eitendlng back 
along the course of the spinal nerves. T^ oraotlc 
roarxlns were cut away and various antiseptki were 
used but the infection continued to spread. On the 
fourteenth da\ the Infcctsoo began to spread more 
rapidl) toward tbe flask. A dfaguotlt of symbiotic 
gangrene was then made and the writer was called 
to tee the pabeut. The lesion at this time s[>peared 
at follows The ufmer right rectus Indslon was well 
healed In the right upper quadrant there was an 
area ihowing a strlkinc sinmailty to the lesion in 
Case I (see I ig 3) Thm was a xone of gangrenous 
skin from i to > ceollmcten in width, a ral^ pur 
pie xooe outside of It from 7 to 10 mOUmetm In dl- 
aiDeter and outside of that a brOUast red rose from 
I to 3 ceudmetera In width which gradually faded off 
into normal skin. There was s narrow strip of 
granulation tissue on tbe floor of tbe wound and a 
alnua opening near tbe center Below thh lesioa 
ibere sras a small scar r epresen ting the origlital 
dralnap tract A wide exdslon sras advised and 
operation sras performed wltbb an hour Tbe line 
of eicWoo sras carried about 3 centimeters beyood 
the reddened area The skin and superficial fat were 
exeked dosm to tbe fascU The srennd sras dressed 
with fine meshed gaoxe wet srith Dakin s scdutloo. 
On tbe sixth day the defect srii covered with pfnch 
■Win grafts and rapidly epItheUaUxcd 


Before operation cultures srera made from the poi 
at tbe mouth of tbe drainage tract and from tbe 
gangrcnoui skin At the time of operation bits of 
rab^taneouskt In the line of exdslon were cultured. 
After operatioa the tpedraeo was taken to New 
York and within an hour of the time of its reraoval 
the akin sras pairsted with metapheu and the deep 
surface sras seared and further dilturcs were made 
of the subcutaneoui fat at sirring HtstsTsers from 
tbe margin of tbe specimen toward the gsngmous 
xoitc approaching It from tbe deep surface u well 
as through tbe skin. Half of thw cultures were 
liunibsted at 37 5 degrees C serobkaD) arid the 
other hrit In sn anaerobic kr From the dralnsfe 
tract and from the tlougb tbe mkro-aeropluli: noo- 
hiniiol>'tlc itirptococnis greatly predominated but 
was assodated srfth hxmoJi tic and non bxmolrtk 
Staphylococcus auretis ana Staphylococcus altres- 
From the subcutsneoua fat away from the tone of 
gangrtne the mkro-aeioptUlc non hwmolj'tlc strep- 
tococcus sras found In pure culture In 3 of i t^en 
from the skin side and in 4 of 5 taken from the deep 
sorlacc In a of the 3 

amockled with aerobkyporefoniun* rods fvidotk 

■H t> cools mins ting organlifns which resisted the 
(odlae latbe^thcuUorefiocntbcdecptorl icetbc 
streptococnis was l•c<^ated with a Stsnhj loaero 

albus. TheculrurtsfrwtJlheliDeofeidslcala tia 

case yielded no growth. A caraluJMndy of tie lki« 
taken for foLbologlal enmluLio& laBed to reveal 
anything resonbling tincrbe 


An 3 ot that Ota >1eldHi the mlcrop^ 
ttreptococcus In port cultare *t tbe penpbe^ 

ofUJcleaioiL TttdoJ them were contammited 

W a baxalliB of tbe protein ^up In the area 
01 gangrene sahich made difficult the demoo- 
•tratloD of other organisms although staphj 
locoed srerc seen In the tissue scdiona and m 
the miied culture. The third case did ^ 
yield a hadUos of the proteus group but 
yidded Staphylococcos aureus and albus In tbe 
aloa^ \Vc belJoT that these 3 case* am^Jy 
confirm the condoakuu reached after 
of the a cases pHr-doudy 
that the essential orgamam In this lesion u the 
micro-aerophnicnon temob'tlcStreploco^ 
evolutui (Privot) but that the gangrene whl^ 
U charactenstic of the infection 0.^ 

when this organism Is m symbiosis wlth^ 
other ipedes— gcnerall} \arKty 

itapbyicHCCui 

OANORJENOUS aiPCTJOC (fidlTHYltA) 

For a good many yean 
peared m the literature describing a 

oi tl* to .pptoBJ I- 
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undemounshed indlMduols both j-oung and 
old who were gcnenUlj m a low state of nutn 
tion and were frequently suffermg from re* 
current attacJvS of d>’scntciy It has been 
gi^’en man> names b> the dermatologists, 
among them cchthjnna, p>*odcrma gangre- 
nosum Impetigo gangrenosum dermatitis 
gangrenosa etc, etc. Recently such cases 
ha^ e been described In the periodical literature 
b> HarUell Kitschmonn and Lreibich 
Wendc and BenU, Hu Brunstlng, Goeckcr 
man and 0 Leary Momssej and Re\*nolds 
McCarthy and Fields and others Most of the 
textbooks, Unna Stelwagon Sutton Mac 
Leod Haxen and Andrews ha\'e stated that 
this disease is simply a severer and deeper 
form of impetigo but Sharaberg was of the 
opinion that the> were distinct 
Sympiomalology The lesions are usually 
multiple and show \'anous stages of develop- 
ment one lesion following another In rather 
rapid succession They occur most frequently 
on the scalp face and abdomen but may be 
found on any part of the body The\ generally 
start as sin^ vesicles surrounded by a red 
tone. The center then becomes dark, and 
gangrenous and depressed The lesion In 
creases In sue slightly and occasionally two or 
three neighboring lesions may coalesce but 
e\cn the coalesced lesions seldom measure 
more than i or 2 centimeters m diameter The 
disease is contagious and frequently occurs m 
several members of a family at the same time 
Likewise the patient moculates other areas of 
his body As new lesions develop the old ones 
frequently dry, the necrotic skm comes off as a 
scab and a scar is left behind The larger and 
deeper leaons, however may persist for a long 
time The gangrenous center then separates at 
the margin leaving a ring of depressed ulcera 
tion from the center of which the gangrenous 
plaque stands up like a button If this sepa 
rates from its base a dean ulcer is left which 
slowly heals This condition may last for 
months or years with exacerbations and re 
missions and frequently a crop of small fresh 
gangrenous lesions may develop after a recur 
rence of diarrhcca or colitis 
Etiology The cause of these lesions has 
been variously explained by different authors 
Most dcrroatologists consider this condition to 


be a senous form of impetigo The onset of the 
lesion with vcsiculation makes this seem 
plausible The organism generally attnbuted 
to be the cause of impetigo is the hxmolyti c 
str rotoc Qgcus Some authors ha\ c attribute 
ccKtfi^a to the action of Badllus pyocy-a 
neus others to staph) locDca andsllllothcrsto 
other strgffococd One of these cases died 
wilh'a general sepsis in which three different 
organisms were successively found in the blood 
(42) This finding leads to some uncertainty 
with regard to their rfile in the etiology of the 
disease. Lcloir m 1880 found both staphy 
lococa and streptococa in 5 of these ca'« but 
he was unable to produce the disease in anl 
roals with these organisms in pure culture and 
thought that there might be some other 
etiological agent Brunstmg Goeckerman and 
0 Leary regularly found a hxmolv'tic strepto 
coccus and a staphylococcus m the lesions 
and following the suggestion which the writer 
made with regard to progressiv e postoperative 
gangrene they attnbuted the disease to a 

S Ticrgistic action of these organisms \Mth 
icsc two organisms in combination they were 
able to produce similar lesions m animals. 
These authors did not ciplom the ossoaation 
of this disease with ^tis or dysentery Fox 
believed that if cultures ore made early while 
the lesions are still vesicular the lucmoly’tic 
streptococcus will be found Invanably m pure 
culture but later when the gangrene devxlops 
staphy lococa are present also He did not 
suggest the possibility of synergism between 
the two In studying thi< disease anaerobic 
cultures have rarely been mode 

Treatment Hartzell s cose, although it re 
Bcmbled the others in its onset, differed from 
them in that excision of the lesions was the 
only method which effected their disappear 
ance. He said that when the lesions were 
thoroughly excised together with a consider 
able margm of sound skm, the wound thus 
made, rapidly healed. If, however all of the 
infected tissues were not removed, as happened 
frequently the wound became a steadily cn 
lar^g gangrenous ulcer with firm elevated 
borders like those which resulted from im 
treated lesions There was no bactenological 
study of HartxcU s case Hartiell has been 
the only one to advocate complete ciasion of 
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these Iciwixj, and his case way have been 
difiercnt from the others for in alaost aD ol 
the other case* reported there was spontano- 
ous healing following the separation of the 
necrotk twie Various and nmdry local 
medicthona hai’e been applied by diSerent 
authors most of which had some measure of 
•ucceas In a good many cases while the m 
dividual lesion healed recurrences dragged on 
for months or >eais. Most of the writcra 
however bellc^'e that the majonij of these 
cases win recover if general nutnUonal meas- 
ures are instituted and if the usual methods of 
treating impetigo art continued industriously 

rvsospQtocaJETM. cjTt.cno't of the 
SION 

\ third h-pe of chronic gangrene Is repre- 
sented bv the foul infections devdoping in 
wounds mode bv human bite* or in wounds 
which haNt been contaminated by mouth 
secretions. Leeuwenhoch was probably the 
first to obsen'e the spnroclucl* the spirilla 
and the fuzdorm bac^ which fre<p3ent the 
human mouth but the classic wort of Miller 
ID 1S90 offered the tmt comprthenuve de- 
scription 0] the mouth organ btrps In 18^ 
Fkut<7 } suggested the caosatlvedgnlficance 
of the snrochata and splrilia In cerUln of the 
Don-diphthentlc mfecUons of the throat and 4 
years later Vincent stressed the t6le of the 
fosifonn bacilli without recogruimg the pnot 
observations of PlaaL In 1005 Plaut and 
Vincent debaledthequestkrtLlniSoG Vincent 
(pi'l had observed spuochflrt* in cases of bos- 
p«tal gangrene and bdie%*ed them to be re- 
sponsible for It Eggcra, In 1915 in the course 
of a roorpholoacal stud) of 3 /x» ameara 
from chrome skin ulcers in patients in various 
parts of Chma, found ipirodurta: in about 10 
per cent, Tbev were frequently found in the 
lesions commonly known as ‘tropical sore, 
riant (74) later found the combmtbon of furi 
form baciUi and ^liiochaitfl: m two ooma 
like" lesiona of the akin 

Stiles and Has^all, m their claieificatKm of 
the pTOtoioa reported for man stale that the 
spixochatw winch arc pathogeauc for man ore 
limi ted to the Treponema and Leptospira 
groups. Smith, in ms recent hook on fuso- 
spirociuetal diseases hsti four ipedes of 


spirodncttt and three types of fosiiorm 
badfli which occur in the ruunan mouth and 
winch hat-c been found In human infectjoas. 

Hospital gangrene practically disappeared 
what surgeons began to have a Httle onder 
standing bacterW contagioQ and [ofectfoo- 


It IS almost certain therefore that ft was an 
infectious type of gangrene Whether or not 
it was due to a Q>cci&c organism or to a specific 
combination of organisms not including the 
spitocharltt or to the fuso-apiiociuctal group as 
Vincent claimed may never bo detenmned. 
Warren believed that the term fnduded a 
number of different acute and tubaorte foam 
of infectious pannreoe The writer cannot 
add anything to roe solutkm of this problem 
from personal cipcneoce bnt agrees with War 
ten aJfler studying a number of the reports 
which appeartd in the medical Utcrature fol- 
kiwing & Dvfl War and Uter 
In recent >xaxt gangrene of the skin and 
subcutaneems tissue*, In wWch the fuso- 

S irod»tal OTgaPtfma pUy a part has geoa 
y occurred following the implantabOB of 
mouth orgamsms into the tissues by human 
bites. FLiok has recently renewed the lite« 
tute and added 5 cases to the ones which had 
bcCT reported prenously by Holtgen Peten 
Henneaey Madras, and Eetcher Pilot and 
Meyer FoDcr and CottreB Bower and Lang 
A bumnn bite Invoriabiy coutamlnatea the 
wound with a mixture of organisms. Bates 
say» that the poCce lurgtons fear the seventy 
of Infecwms more than any other type w 

infected wound. Usnally gangrene docs not 

develop m these caaea ualeo there 1* a nnztoTT 

of OTganfams winch inchido non hwmo^ 
aUeptocoed fusiform bedffi and iput>clwt^ 
Altlajugh »tjlrCM±*tm arc never found alone in 
these Infectkms the worst cases are certa^ 
in which fptrochwtm are presen t.^ ^ 
Infection almost alwaya occurs other ^ * 
human being voluntanfy Wto 
irtrites . Uow with the himl whuiU ai^ 

Uk tMth of the uitmdtd vichm The "^ 

b imull} a UctraJed woond of coosataa^ 
depth, hot caaa hava b«o rtfortad i» w^ 
tha Inpny waa .tij raparfoai^ o« ^ 
fonowtd tha piddne of a 
wfth a pan koifa with wlnci 

acctalomad to idck ha taath, ItbKipnMt 
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that more wicLed infections do not dev’clop m 
rounds Tvhich ha\'e been sucked, for this is a 
common practice It is probable that or 
ganisms are not planted in the depths bj this 
procedure 

Svmptomatoiogy There is usually some 
evidence of mflammation within the first 2 or 
3 da>*8 after receipt of the injury and this 
8tcadfl> progresses The exudate becomes 
foul the margins of the wound arc shaggy 
bleed easil> , and take on a dark gre\ green 
appearance The infection ma> spread fairl> 
rapidlj into the neighboring bones and joints 
It burrows dor\Ti into the deep spaces and ma\ 
work up again toward the surface and break 
out at some distance from the original ^ound 
Thus multiple sinuses are produced or If 
indsions arc made m various places the 
wounds remain open and continue to discharge 
the foul smelluig exudate Unless the proper 
treatment Is instituted these infections go on 
steadfl> for weeks or months rsith a progress.\*c 
destruction not onl> of the skin and subcu 
taneous tissue but of the deeper structures. 

Eliohgy If smears arc made from the foul 
exudate countless organisms are seen among 
them streptococa fusiform bacilli and splro- 
chtctic — the latter are better seen with the 
dorkficld illumination These organisms will 
develop only under anaerobic conditions and 
£ire grown b«t m or on special media A great 
many senous human bites occur In which only 
streptococci and staphylococci are found but 
usually in these cases although infection b 
severe and the general symptoms marked, 
there is no gangrene of the tissues. Although 
haanolytic streptococcus ganCTcne might de- 
velop after a human bite such a case has not 
come into the experience of the wntcr If 
gangrene is present, either the fusiform 
bacilli or the spirochaitm ore usuallj to be 
found and the severer cases harbor both of 
these organisms. There has been some debate 
among the mvestigators of these Plaut 
Vincent Infections as to whether the fusiform 
bacilli end spirochrctffi arc two different or 
ganisms growing m symbiosb or represent two 
different stages of the same org anism Tunni 
cliff is of the opinion that spirochaitffi devdop 
from the fusiform badlli She reports that she 
has actually seen this development taking 


place Howc\cr, this has not been confirmed 
b> other wnters who claim that although 
twbted forms of the fusiform baalli do appear 
in old cultures, the splrochictE which occur in 
these infections represent a different speacs 
and that It b a true sjTnblotic infection 
Knorr goes further in stating that he has ne^ cr 
seen a case of infection with cither fusiform 
bacilli or tbe spirochictx without streptococci 
being present also He bclic\c3 these infcc 
lions are s>Tnbiotic in nature and that the 
streptococcus plaj's a ncccssarj and an im 
portanl r61c 

Treatment Bates who has had considerable 
experience with infections of this kind now 
treats wounds caused by human teeth with 
radical c.Tcislon as soon as thc> come to him 
This facbcl{c\cs b an important prophylactic 
measure WTicn the infection has nJrcady 
gamed a foot hold most authors ha\c found 
that any Icmponzmg measure is unsuccessful 
and they ad\'octilc fairly radical surgen which 
generally ln\‘olveai amputation of a linger or 
hand The presence of spirochxto? has sug 
gested the treatment of these infections with 
apirochxto-ddal chemical substances and al 
though arsphenamme has frequently been used 
without success, better results have been ob- 
tained with neo-orsphenamlne Thb should 
certainly be tned before any radical surgical 
pivxxdures arc used, but temporizing measures 
should not be continued If there is no very 
definite improvement Otherwise extensive 
destruction of important structures may take 
place 

AMCEBIC INrECnON OF THE SKIN 

The ulcerative lesions of the intestine in 
which Endamoeba histolytica Is found are well 
known The most frequent parenteral site for 
the activity of this protozoan is m the liver 
and the lesion wnthin that organ may be a 
single abscess or multiple abscesses It is of 
interest that all efforts made toward artificial 
cultivation of omeebx in the absence of other 
organisms has failed Likewise in the lesions 
Within the body, the amceba; are almost always 
associated with some of the Intestinal bacterial 
Bpedcs (m symbiosis) In the early stages, the 
liver abscesses frequently yield these asso- 
ciated organisms on culture and the presence 
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of the tmrrhfr ii not guspected. In later stmges 
after tbc Ixifection has become catabbshed, 
culture* may fall to reveal bacterial organism* 
but scrapings of tbe absce* Trail will vndd 
liT-ing omccte It seems to be possible, there 
fore for tbe amcebs alone to rndptaln a leiioQ 
m tbe haman body aJtboogb fn many of these 
case* there may be anaerobic organism* 
present which have not been revealed by 
culture 

Amccbic Infection of the ikin ha* been 
described by a number of authors practicing 
in regions m which amccbic Hiv»a«A u common. 
In most of tbe cases which haiiT been reported 
the rnTTilvement of the stun ha* been secondary 
to tbe ipontaneou* or operative drainage of a 
L\Tr abscess. Such ca*e» have been debited 
byHeimberger Nas»e Dabom and Heymann 
Hevmann and Rlcou Gaudneheau Cinmnl, 
Cb eng Engman Jr and Henry Jfeleney 
ando^cm A few caseaof afan Infecdon have 
followed some operative procedure on the 
larn gut e g Cde and Heideman ifarwita 
andVanSteem* By two ob*ervert MaiweD 
and van Hoof hstulai about the anu* have 
been attributed to the actwn of ammbfc 

Gangreoenu lesions of the ikln attributed to 
atoixbw which seemed to arise witboat any 
direct connectian with an Internal focus of the 
disease have been listed only twice In tbe 
recent literature In 1919 Engman, Sr and 
Hatbaus reported a case which came under 
tbdr obaervabon and they fuHy described the 
cDuno of the infection In thi* case the dis- 
ease developed secondarily in teveral of the 
leaons of impetigo from which the patient bad 
been suffering The amoeba T^ch they 
described ttos aisumed to be but was not 
definiteiy as Endamceba histolytica. 

They included in thar report a other case* 
whi^ may belong to thii group but tbe en 
dence is not pcrfectiy dear Sinulariy in a case 
reported by Hansen and Stark tbe finding* are 
DOt absolutely conTincing because the or 
gamsms were not found m the lesion* al 
tbou^ they were said to be preaent in tbe 
stools. 

Sympiomalelacy In the cases which develc^ 
a gangrenous Icswn of the skin secondary to 
the drainage of a deeper focus, there Is always 
a period of days or Treeks during which there 


is DO ipedfic change hi the wound. The dram 
age tract become* red iwoUen, and painful b 
a manner ihnilar to that b mai^ drained 
wounds. Then the edges become Morited, 
everted and raised abow the fuiroundlng skb 
which take* on a dark brtnm color with 
hypeip«gmentatfon As the necrosfi ipreadi, 
the center of the lesion remains as an ulcerated 
■orface covered mth dark granulations having 
a color resembbng that of raw beef ivhJcfa ha* 
been eiposcd to tii air for tome tunc" peun- 
ber g er) Tbe surface h covered Trim foul 
lining exudate of thkk broTmiih blood 
tinged pu* with »hrtds of necrotic liasoe b IL 
Usually the chief bvolvement Is b tbe ikb 


and subcutaneous tissue but the moscle may 
be involved b Trhlch case the whole Tfound 
become* necrotic for a considerable depth, as 
In Engman Jr and Mebney^i second case. 
In ammbJc Wons which have no cooncctioo 
with a deep focus Engman and Helthan* say 
that tbe infection with amceba; amaarently 
must be preceded by an establuhed bfeetjoo 
Tnth other organism*. This at once siggest* 
the pocdbility of a symbiotic rather than a 
specific action In such a case the bfeetxn 
remabs relatively auperfioal The spread 
seems to be m the catii Triffle the epidermis b 
bvolved secondarily and gives way G lairy 
pas jD «™T1 droplets may be opressed from 
the margin of the ukcratjon. This is said to 

be quite charaderUtic of the infection. If tbe 
proper treatment is not bstituted tbe lesion 
continues to spread fairly rapidly m ail direc 
tions until large areas arc involved and the 
patient finally suconnbs either b the involve- 
ment of a vital organ or to an btercurrent 
infection. . 

Eiiolofy In none of tbe cases, reviewed by 
the Trnter wbch have been attribulrf to 
ammbm have careful anieroWc a* “ 
««ubic bacteriological studle* been made. 
The bacterial factor cither alone or b 
biosis with the amcebi may rwt have ti<« 
given the attention which it desen-^ -it 
seems to the Trriter that one or ah of bl 
lowbg conditions should obtab bebr^ 
be fairly stated that smeebe are 
actively b any infection (0 There iho^d 
histological evidence of the invasion ol W 
tissnes by the amcebie or (a) they should be 
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found either by smear or culture in the ad 
\Ttnnng margin of the lesion, or (3) the lesion 
should respond to emctin treatment rccog 
nired as adequate for amccbic disease The 
writer belic\*es that the mere presence of 
amoebre on the surface of the lesion or m the 
exudate is no more e\’idence of their partiapa 
tion In the mfectlon than the presence of 
Bacillus coll Bacillus welchli Baculusproteus, 
or any of the other mtcstmal organisms is 
evidence of their activity in the ti^es about 
a ftecal fistula In most of the coses in which 
omocbai ha\e been observed there has been 
no accurate determination of the t>'pc of 
amoeba but m those cases havmg a direct 
connection with amoebic lesion of the li\eror 
gut it IS frequentlj assumed that the organism 
is Endamoeba blstolj'tica. In the case of 
Heimberger and in the second case r^wrted by 
Engman Jr and Henry Melenc) there seems 
to be little doubt that Endaraosba histolytica 
was present and plajed an important r 61 e in 
the infection It is of particular interest to 
note that in Engman and Heithauss case, 
bacterial cultures yielded no growth aero- 
bically After such a long exposure to con 
tammation It is surpnsmg that there were not 
secondary contaminants capable of growth 
even if the organisms rc^Ntiaible for the 
impetigo had disappeared- The spectacular 
response both generally and locally to the 
emetm treatment in this case as well as m 
Heimberger s case is strong evidence in favor 
of the importance of the amoeba; in these 
infections In the second case of Engman, Jr 
and Henry Meleney the mvasion by the 
amccbffi of the whole thickness of the ab* 
dommal wall m eluding the muscle is a strong 
argument m favor of the activity of the amoeba 
in that case, although there was httle response 
to emetm The fatal outcome may have been 
due either to the extent of the amccbic lesion 
in the hver or the virulence of the associated 
bgrmolytic streptococcus and Staphylococcus 
aureus in a patient With diabetes In the first 
case presented by these authors although the 
organism found was almost certainly Enda 
mceba histolytica the evidence is not so clear 
that the amoeba played an important r6le No 
cultural studies were made of thi* lesion so 
that the factor of bacterial synergism could 


not be weighed or measured The amcebx 
were found in the pus and on the surface of the 
wound but not in the depths of the tissue nor 
were they found in the apparently healing 
ulcer In the gut. It may have been a surface 
contamination On the other hand the 
temporarily favorable response to emetm may 
indicate that the amoeba played a partial rile 
in the production of the lesion In the case 
report^ by Cole and Heidcman there Is still 
less evidence that the amoeba, which was 
found m the pus but was not classified was a 
factor m the infection The organism was 
present m the exudate but not in the tissues 
There was httle if any response to emetm 
treatment even though the pathology seemed 
to be locahxcd In the sUn lesion The disease 
was finally controlled only by a wide cautery 
exasion such as is required in the bacterial 
symergislic gangrene No anaerobic cultural 
studies were made m this case but the onset 
end the clinical course were typical of the 
bacterial synergistic gangrene and similar to 
the 5 cases of that type mentioned previously 
in lesions of which no amcclM: were found 
after careful search by three parasitologists 
Trecimtnt In all cases of amccbic abscess of 
the hver, the possibility of slin necrosis after 
drainagcmust be kept m mind and precautions 
taken to avoid it- An attempt should be made 
to protect the sUn wound at the time of 
operation A two stage procedure might in 
crease wound resistance to the infection If a 
one stage operation is performed there should 
be complete relaxation of the wound with no 
attempt to dose the skin and subcutaneous 
tissues by suture. If pathogemc amceba; have 
been found, emetin nydrochlonde should be 
given intravenously If this medication foils 
and the disease is localised to the surface 
lesion it should be widely excised In all of 
these cases inasmuch as the bacterial symbionts 
always play a rdle of greater or lesser impor 
tance, a careful bacteriological study of the 
iesion should be made before operation and cul 
tures taken from various porUons of specimen 
after excision if that procedure be necessary 

DHTEaENTIAL DIAGNOSIS 
The differentiation between the groups of 
chrome infectious gangrene Is difficult, particu 



lariy between tbe bactenil i^agiidc and the 
amceUc groups both of whidi osually follow 
an operative procedure. In the bacterial ayn 
ergisdc group there Is no history of amoebic 
Infection or evidence of deep amoebic Icafon 
DO amoebte ore found either In the stools or In 
the exudate from the lesion or in the tissncs 
and there b no response to emetin treatment 
In the amccbic cases there b frequently a 
hbtorv of previous anvrblc d>’Mnteiy or a 
frank deep amcrbic lesion Ai^b® arc fre- 
quently found In the stoob as well as In the 
exudate from the Tnjond and in the tissues 
and the lesions may respond promptly often 
surprbinriy to emetIn treatment In bacterial 
syncTgbac gangrene thelerionbextensivebut 
superficial and develops slowly It does not 
Invade the muscle and the base of the ulcer 


pus in which the amerbee may be found. AH 
of the case* of postoperaUve progresrive 
tictcrial lynergisUc gangrene which have 
been examined at the time of excision have 
yielded a mJcro-aerophllic Doo-hemo^c 
streptococcus In pure culture In the ipreadi^ 
periphery of the lesion while cultures m ^ 
lone of gangrene have revealed this orgtmm 
in asBodation with others. As far as w 
wnter is aware the adv'andng margin of 
amccbic lesions has never been examined 
becterk)k>gicalJy but the exudate almost m- 
vanablyyi^ beside the amoebi acombina 
tJonof organiintti which may contribute 
the ecvciity of the Infection. Until compfete 
bacteriological studies have been tn 

amoebic cases there cannot be any satW^oiy 
patholopail or boctcrWosioa dlBtrcnU.twi 


ated center b composed of active granulationj 
which frequently reveal isolated blands of 
regenerating epithelium In the amccbic in 
felons the lenon b usually deeper itdevdopa 
more mpldly and it may Involve the muscle 
The granulations have a raw beef appearance 
and islands of regenera tin g epitheliiim are 
rare Presaure on the margins produces glairy 


between these two groups, , . 

Gancrenoos impetigo and 
cangrene of the ikin are more easily (Cffercm 
tutrf. Tbo tormcr tlinort ilwiiji 
Iiidivldo.13 refloirig from rorae 
di«a 3 e especially a clironlc dysentery 
lesioni are multiple and “‘if 

with great persistence over s penod of months 
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or >cars Fusospirochrctal gangrene almost 
develops in a wound decpl> contam 
inated with human mouth sccrcltons such as 
a human bite Gangrenous impetigo U 5 uall> 
starts as a exsicle which becomes gangrenous 
in a few da>'8 but docs not spread widelj or 
d^ply In fusosplrochictal infection, the 
lesion progresses steadily and penetrates deep- 
1> to musdc tendon joint and bone with a 
massi\e destruction of tissue Multiple sinuses 
are prone to develop and persist From the 
lesions of gangrenous impetigo the hxcmolj'tic 
streptococcus and 8taph>lococcus ma> both 
be cultured From the Plaut \^ccnt in 
fections fusiform badlli spirilla, and spiro- 
chretre may be found on smear or culture or 
with the dark field fllununation but there is 
usuallj some t>T>e of streptococcus gcnerallj 
non himolytic, also present 
The diflerentiation of the t>'pcs of chronic 
infectious gangrene ma> be con\'cnicntl} 
summarued in chart form (Table 11 ) 

SUmiAR\ AND CONCLtrSrONS 
In this paper we ha> e attempted to differen 
tiate clinically as well as bacteriologically, the 
vanous tyjics of gangrene of the skin and sub- 
cutaneous tissue due to the invasion of micro- 
organisms They ma> be coniementl) divided 
mto acute and chrome forms 

The acute types are essentially diseases 
caused by sin^^e bacterial speaes although 
their seventy may be augm^ted by associated 
organisms They compnse (a) gas gangrene 
and (b) htemolytic streptococcus gangrene. 
Their differentiation from one another and 
from erysipelas is summarued m Table I 
The chronic types arc essentially diseases 
due to a mixture of organisms growing m 
symbiocis These organisms in pure cnlture 
are either innocuous or produce lesions which 
are not gangrenous They comprise (a) 
progressive bacterial synergistic gangrene 
(b) gangrenous impcUgo (c) fusospirodwetal 
gangrene and (d) amcebic infection of the 
skin Their differentiation is summarized m 
Table n 

The early differentiation of these infectious 
forms of gailgrene is essential in order that the 
proper treatment may be instituted early For 
m that way extensive loss of tissue may be 


prc\cntcd the duration of illness maj be 
shortened and lives ma\ be saved 

Three additional cases of progressive post 
operative bacterial sjTicrgistic gangrene are 
herein reported 
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REGENERATIVE CAPACm OF THE EXTRAHEPATIC BILIARY TRACTS 
CtcncAt AXD Expgmmrm. Study 
OEORCE IIALPEWN U J>n MA, FA.CA, Cmcioo 

fiaa IM tirftitmtmt •/ ttVTT ^ Smlk^ttUn 


O PERATHE procerfurei required for 
the repair or reconitnictloQ of the ci 
trehepatic bQe tract* present «. number 
of difficult problems and jcneraHj ipeahioK 
conjtitute a difficult and ungrateful chapter in 
BUTgerv Cjcairroal atenosU and partial or 
complete obliteration of the common bde duct 
as ’axil as of ibe hepatic duct may be caoaed 
by the following condition* 

I Congenital anomaly cuch a* divertlcu 
lum of the common bfle duct 
7 Benign and malignant ncopfasto* [n\‘olY 
mg the common bQe duct, the bead of the 
pancreas papilla of \atcr the gaQ biaddar or 
the rviUc duct 

5 Inflmnnutory coodltioa* (a) decubitus 
ulcer m the common duct caused by a stone 
(b^ mfiammator> induration of the lower end 
of the common duct, result of a large cailoos 
ulcer of duodenum (c) acute or chronic in 
durauve pancreatitis 
4- Postoperati^r strictures. 

Tlw first three group* are relatively rare. 
The greatest number of cases cafling for repoir 
or reconstruction is furnished by the post 
operative group The moat freepent cause of 
postoperative stneture of the cnoledochu* or 
the common hepatic duct is a techmeal error 
committed in a course of a cholecjTitcctotDy 
and passed unnoticed at the time. Occasion 
ally stenosis has taken place after a supra 
duodenal choledocbotomy done for ejplora 
pon and removal of stones, regardless of 
whether the inoalon was drained or dosed 
primarily The use of a T tube espedolfy if 
too catly removed has been a not infrequent 
cause 

There is a group of case* in which stenoafs 
developed in *pite of faultless technique and 
in the absence of compilcations.. Here bdong 
case* of phlegmonous Inflammation of the 
ertrahepatic bile ducts In which the suppura 
tjve process ordinarily limited to the gtU 
bladder extended to and involved the com- 


mon bQe duct. The steoosed duct in soch an 
instance ii analogoos to a shrunken ^ blad 
dec the result of a purulent cholec>’idtk It n 
noteworthy jnch cases have been found 
only after an operative procedure and never 
primarily 

Much more difficult is the exnlanation of 
cases, fortunately rare, in which steooBS 
occm^ after a meticulously carried out 
operation and in the absence of Inflammstory 
adhesions. A possible explanation may be 
found in a coaitltutwital prediHXwlticm to 
connecliiT tlasne hyperplasta. The use of a 
drain may be responBbJe la some instance* fat 
an eimrivc connective tissue reactwtu AsU 
weD lampm, injury to the common or the 
hepatic duct In the course of a cboJecystec 
tomy has occurred in the hands oJ 
surgeons and need not be charged to a lack of 
skill or care in the performance of the opera 
tlon Correct analomiail orientation Is not 
always possible. Variatloos in the 
arnmgcmeDt of bile ducts and blood TeaBo* 
partkulariy in the presence of mfiammstOD 
condlUoDS, mate the recognition of Ox 
tial structure* very difficult, at times 
We Rugge In an analomkal study, rnado *t 
the foggestlon of Koerte examined 43 hi^ 

adoiTTi and foimd that the cystic duct joiotti 

the common hepatic in one of three ways 

(i) In 35 per cent of the caw at a sham a^ 

U ant tie cvitlc mi 

lie commm bepatic foe . imuUe 
before Jolawg lie Utter m.j 

doaelv bound as to make thdr sepontna 
dfffiaifl It fi tHi tyjio 
tetfied M am»l 

Cs) In 45 po- of M 

S. > otid Joined the iepotU 0“ 

'“■^“Sjeet of 
rtudfed iHth »“tMv ib^ 
riinri* Descom^ Rio-Brnneo Eisendra 
Behrend, and other*. 
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Tbe operative injury la most frequently the 
result of inclusion of a part or of the entire 
thickness of the common bile duct or of the 
hepatic in the grasp of the forceps or ligature 
mtended for the cystic alone Next in fre- 
quency Is the attempt to grasp blindly a sev 
ered, retracted, and spurting artery 

The injury, if recognixcd at the time of op- 
eration should be repaired immediately Its 
later repair m a jaundiced patient with a 
tendency to cbohcmic bleeding, and in the 
presence of baffling adhesions and altered 
anatomical relations becomes on Infinitely 
more difficult, if not an altogether hopeless 

CLINICAL in,TDENCE REGARDING THE REOEN 
ERATH'E CAPACrry 01 THE EXTRAHEPATIC 
BILE DUCTS 

It IS a well established fact that partial de 
fecta of the cholcdochus especially li they be 
longitudinal, heal spontaneously and only 
rarely display a tendency to scar contractiom 
The dilBc^t problem is presented by cases In 
which so much of the duct is stenosed or 
destroyed that an end to-end anastomosis is 
impossible If the gall bladder is available a 
short-arcufting operation of cholecystogas- 
trostomy or cbolecysto-enterostomy saves the 
situation Most of the cases under considera 
tion, however have had a previous cbolc 
cystectomy Doyen as early as 1893, did the 
first cholcdochorrbaphy over a buned tube 
Halsted attempted the same m 1900 Both 
operations resulted in failure When the gap 
between the proximal stump and the duode 
nmn or the stomach is not too great, and if the 
duodenum can be mobilised the problem is 
relatively simple the dtred artasiofttosts be 
tween the hepatic or the common duct and 
the duodenum givmg excellent results The 
first hepaticodnodcnostomy was performed by 
Hans Kehr m 1903 (33) and was described m 
his ‘Tue Gcuebte Techmc der Gaflenstem 
operationem" W J Mayo (46 47) reported 
a successful hepatlcoduodenostomy m 1905 
The case was again reported lo years later 
himself and 16 years later Balfour reported 
the patient as being m perfect health. In cases 
in which a direct end to-end anastomosis of 
the severed duct is impossible because of the 


extent destroyed, or because of mflammatory 
conditions, or adhesions which make mobllira 
tion of the duodenum impossible artificial 
reconstruction of the duct is the only altcma 
tiw left Tor these difficult cases three 
methods have been advanced 

1 Plastic operation utBiaing pedunculated 
flaps carv’cd from the gall bladder wall 
stomach wall duodenum or jejunum os well 
as the u'^ of a transplanted v-ein fasda etc. 

a A two step operation consisting first of 
forming an c-xtcmal biliary fistula from the 
gall bladder cystic common, or the hepatic 
duct. This fistula is cored out at a second 
operation and is Implanted into duodenum or 
stomach 

3 Bndgmg the gap between the two ends 
of a sci-cj^ duct, or between the proximal 
stump of the duct and duodenum or stomach 
by means of a rubber tube. 

Hans Kehr (33 34) was the first successfully 
to employ a seromuscular flap from the stom 
ach in one case (m 1907) and from the gall 
bladder in another, to co\*er a defect m the 
common bfle duct Stubenrauch in 1906 
successfully employed a flap carved from the 
stomach in one patient His attempts to per 
form the same operation m dogs were not 
successful The recent expenments of Schrager 
and Ivy with the flap method proved that this 
procedure was feasible at least in dogs, pro- 
vided that a tube fashioned out of gastnc 
mucosal layer only was used Ivy (personal 
communication) doubts however, that such 
tubes can be made fairiy long without cn 
dongenng their blood supply and thereby 
comprontismg the end residts Furthermore 
all of their dogs developed a hepatitis. Attrac 
tive as all of these methods may appear m 
theory or in animal experimentation, their 
practical appbeation In human beings is seldom 
possible. 

Pnonty m the use of the method of fistula 
implantation undoubtedly belongs to Crerny 
as correctly pomted out by Horgan m a re 
cent monograph. Successful results with the 
method have been reported by Stubenrauch 
m 1906, by K au s c h m 1914, and more recently 
byLahey and by Walters Kausch reported a 
case wldch functioned normally years 
later It was his conviction, however that 
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ClIHICAL AMD EXfdlUEJfTAt STTOT 
GEORGE HALTERIN »U)^ IfA fjLCS^ CniCAOO 

Fr«B Um E)«$Krtawt Wln^T^ iCcrTW-VtMra 


O PERAXrVT) proctdure* required for 
tiie repair or reconstruction of the ex 
trabepatic bile tracts present a number 
of difficult proWcmi lod gcneralli speflMng 
constitute a difficult and ungrateful chapter In 
surgery Ckatridal stenosis and partial or 
complete obliteration of the common bile duct 
os rndl as of the hepatic duct ma> be caused 
by the following candltMni 
r Congenital anomaly inch as divertlcu 
lum of the common hQe duct 
3 Benign and malignant neoplasms tnvolr 
mg the common btle duct the head of the 
pancreas papilla of \ ater the gall bladder or 
the cj’stic duct 

3 Inflammatory coodiuoos (a) decubitus 
ulcer IQ the common duct caused b) a ttooe, 
fb) iaQajnmator> loduniuon of the lower end 
of the conunoa duct result of a lar^ calloas 
ulcer of duodenum (c) acute or cL^oolc m 
durative poncreautis 
4 Postoperative sufcturei. 

The first three groups are rdativrly rare. 
The greatest numbo of cases caUiog for repair 
or reconstruction is forniihed by the post 
openitj\x group Tlie most freouent cause of 
postc^ierative stricture of the cnoledochus or 
the common hepatic duct is a technical error 
committed in a coarse of a cholecystectomy 
and passed onnouced at the hmg Occaakui 
ally stenosis has taken place after a supra 
duodenal cholcdochotomj done for explora 
tion and removal of stones regartUeu of 
whether the Inculon was drained or closed 
pnmarilv Tbe use of a T tube CHKcfallv if 
too eariy removed has been a not mfrequent 
cause 

There is a groop of cases in which stenoib 
developed In spite of faultless technique and 
In tbe absence of compheatfona. Here belong 
of phlegmonous Infiammatlon of the 
eitrahepatic bOe ducts in which the suppura 
tivt process ordinarily limited to the 
bladder extended to and involved tbe com 


mon bile duct. The stenosed duct In such an 
instance is analogous to a shrunken gall Usd- 
der the result of a purulent cboleo'stibs. It Is 
noteworthy that such rutr* have been found 
onlj after on operative procedure and nerer 
primarO) 

Much more difficult is the oplanatioo of 
cases fortonatdy rare in which stenosis 
occurred after a metfcoloasly carifcd ont 
operatioQ and In tbe absence of Inffsmmatoty 
adhesions. A possible eiplanabon may be 
found In a constitutional predisposition to 
connective tissue hyperplasia. The toe of a 
drain ma> be responsible fn some instances for 
an excessive connecilvo tosne reaetkm. As » 
well known Injury to tbe common or the 
hepatic duct in the course of a cbolecystec 
tomy has occurred in the hands of master 
surgeons and need not be charged to a Uck of 
tkiU or care in the performance of the open 
tion Correct anatomical orieotatwn is not 
always possible. Variations lo the nonnal 
arrangement of bile docli and blood vessels, 
patticuUriy in the presence of inflamm atory 
cooditioQs, mate the recognition of tbe esseo 
tial structures very difficult at times iaqwta 

ble. Rugge In an anatomical study m a de at 
tbe suggestiou of Koerte oamlncd 43 
cadavers and found that the cystic duct joinco 
the common hepatic In one of three 

(i) In 3S per cent of the cases at a sharo a^ 

fa) In ao per cent the cystic ran paiaMwitn 

the common hepatic for a \-amble disU^ 

before joining tbe iattcr 

clo«lr bound as to make 

difficult It fa this type that PeH xt 

terized u canal double 

(3) In 45 per cent of the cases 

M i w mtiiK uid JolKd the btpitlc M 
Its left side. 

The subject ol aMuha 
•tudled with a»tJ.Bj mnHw 

Kunze Descomps, Rlo-Branco Efaendt* 
Behreod and others. 
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Dobcrauer mcnUons one other case m the 
literature, that operated on b> Kehr in 1905 
and mentioned in his "Die Geuebte Technic 
der Gallenstcinopcrationen " In Kehr s case 
the gap amounting to 6 centimeters was 
bndg^ by a rubber tube sutured into the 
hepatic duct and mtroduced through a stab 
into the duodenum The patient was well » 
years after the operation In still another case 
reported b> Liebold, Kehr approximated the 
postenor surfaces of the two ends with three 
sutures and then turned in a flap car^-ed from 
the gall bladder to cow the defect in the 
anterior wall of the common duct 

Voclcker did not consider it safe to lea\c the 
catheter m In his first case he soK-ed the 
problem b> leading the catheter out of the 
duodenum through a second stab and leading 
It out on to the sUn 

Brewer in 1910 reported i case and WUrm 
in 1912 6 cases in which they employed the 
Jendel procedure The 2 last named authors 
have simultaneously adopted the step of allow 
ing the buned tube to pass out of its own ac 
cord In German Uterature this procedure is 
frequently referred to as the \\Tlms-Brcwcr 
operation \V ilms could explam the success in 
ms onl^ on the basis of the ability of the 
epithehum lining the ducts to r^cncrate rap- 
i^y along the prosthesis McArthur a pioneer 
in this work particularly stressed the point 
that by constant ducxienal and jejunal tug the 
catheter would ultimatdy be drawn mlo the 
intestine and be discharged per rectum He 
rqwrted eight successful choledochorrhaphies 
over a buned tube. 

Feist has collected 24 cases of primary heal 
mg with the buried tube method up to 1925 
To this number I have been able to add 18 
more cases from the htcrature considered as 
successes by their authors A bnef summary 
with the postoperative penods reported fol 
lows Jenckel had 7 cases reported from his 
clinic by Gexlach as bemg 8>^ 7 6}^ 
years later and shorter penods Wilms re- 
ports 6 cases well for periods of from 3 months 
to 12 months Verboogen (10) i case, i year, 
Alessandn i case, 6}4 years Dobcrauer, i 
case 3 months, 'Krhr (34) i case 2 years, 
Propping I case 2}^ years Hagyaxd i case, 
6 months Feist, i la months, Voclcker, 


2 cases, Lobmej*er, 1 case, Ilucbsch, i case, 
Martin du Pau, i case, Simon, 4 cases, Kucm 
rod, 1 case, Dcsplas, lease, Gernez, I case 4}^ 
jears, and Mann i case, well 5 months. 

Three j-ears after the first operation b\ 
Jcnckd and i >*car before its pubhcation 
(Jcnckd did not publish it until 1910) Arthur 
Cf Sullivan (59 60) reported the operation 
successful!) ca^ed out in 8 dogs The fact 
that Sulinmn was undoubted!) the first to per 
form this operation In animal expenraents, 
just as Jcnckd was the first to perform it 
successfully in the human suggests the pn>- 
pnet) of cdling It the Jcnckd SulHran opera 
Uon rather than the W^ms-Brewer operation 

The stud) of the ated cases prompts the 
following questions Docs a new duct form? 
Does the epithdmra actuall) grow in to line 
thenewch^nd? Docs an ascendmg mfcction 
take place’ WTiat is the elTcct of a buned 
tube on the tissues’ How long docs the tube 
remain m sttu? WTiat happens after the tube 
passes? WTiat arc the end results’ It is onl) 
fair to state that the literature contains a 
number of reports recounting frank failures 
and condemning the method. Enderlen Prop- 
pmg and Arnsperger were pessimistic about 
its value' Magnus reported 3 CDnsecuti\c 
failures with it, and Nacgdi, 2 Brewer’s 
patient dc\*eIoped obstruction 5)’raptom5 2 
months after the second operation and died of 
cholamic bleeding To these cases should be 
added those of Cahen and of Hagjer the pa 
Uents d)’ing of liiTr abscesses 5 and 7 months 
after the operation It is safe to assume that 
failures are less likely to be reported than 
successes, and that a numberof cases ongmoll) 
reported as kucccsscs subsequent!) de\^opcd 
stenosis with its dire efTccts, 

Does a new duct actually form? Jenckel 
Verhoogen Wilms, Pcls-Leuden and others 
answer this question m the affirmative The 
explanation according to them is to be seen 
In the extraordinary regenerative capaaty of 
the epithelium of the eztrahepatic hue tracts 
The epithehum grows along the prosthesis 
from dbe stumps and forms a new epithelial 
chan nel, Verhoogen and ^VIlms see an analogy 
m the remarkable regenerative capaaty of 
the epithehum lining the urethra. The same 

*3* dbenrioB b £(dUi 1U. 1. air 1*11,19. 



875 


SURGERY, GYNECOLOGY AND OBSTirTRICS 


opinion Is croreacd b> Judd and Burden aa 
late as 19*4 in a paper in which they ducun 
the histological structure of the common hilc 
duct The> state "The Lining cpitbehum of 
the common b 3 c duct is pcasosed of eitraor 
dinary power of regeoeratioa and quickly 
c ov en an> break m its continuity in fact ft 
grows into and lines a new duct constructed 
trcmi other tissue as was shown eiperiracntaDy 
by Horsley 

I shall attempt to answer the question of 
new duct fonnatKMi as wcD as the question of 
epithelial regeneration on the basis of port 
mortem evidence jts T.-eH as on the bat^ of 
etperimentaJ data. In passing I wish to quote 
an opmton ach’anced by U J Majii (47) in 
1916 In dismssing the \anou5 methods of 
reconstruction of the common bile duct he had 
this to sas concerning the Sullivan method 
This u bv all means the simpkrt method of 
restoring the bile channel but uofoctunatdy 
the newly formed channel u not mucus Jmed 
and we must expect that eventuallv cootrac 
t>on wtU take place after the tube slips Into 
the intestine which will ultimately occur 

Does an ascending infection occur^ It u 
my unprewwn that more or lets Injection 
occun In every case. It need not in every In 
rttnee lead to liver abscesses, as In the cases 
of Cahen and Hagler but that a variable 
amount of tholan^tis and hepatitis takes 
place u most evident from the frequent men- 
rioQ in the postoperative histories of these 
patients of chilli fe^e^ and Jaundice. Jenckel 
and WTlms believe thatformatloa of an oblique 
channel In the doodeoal wall a I4 ttlud will 
do much to prevent an ascending infection 

The use <rf a buried tube aroareutly does 
not favor formation of stones out that It may- 
lead to pressure necroits u evident from at 
least two cases, Thus Freund removed a pros- 
thesis which lay buned for a years and which 
led to rtenoels of the papQla of Vater and 
caused attacks of jaundice and fc>rr Graff 
(dted by Feist) remoNtd a tube in a case in 
•which after 10 years of good health it led to 
formation of liver abscoies 

How soon does the tube pass? That depends 
pruidpaDy upon the method of fixation and 
the Idnd ^ suture matcnal used There la no 
way of telling how kmg the tube remains In 


the intestinal tract after it has passed into the 
bowel In some instances the tube was 
vomited up 

What happens after the tube passes, as weD 
as the end results themselves, cannot be 
accurately Jud^ from cEukal cases reports 
of which are ttmlted to short periods of ob- 
servation The answer to these It doselv 
linked with the qnestioo of whether new ducts 
axe actually formed and whether thoe ducts 
arc lined by cplthelmin- 

Fiom the c\’Jdencc thus far educed it is 
apparent that the much vaunted regeaeiative 
capadtv of ^thellnm of the eitrahepattc bfle 
ducts te so far a conjecture rather than an 
establiihed fact 'Ihere remain to be prerred 
at leost a facts, one that new ducts have ac 
toafly forraed and two that these newly 
formed ducts were lined by eptthdnnm 


potTuoaroi TDfnritca 


In the coosidcratioo of numy a cMal 
phojcmenon we naturally torn to postmortem 
findings for eluddatlofi Asearchofthelitera 
tore on this point bnugs to light j caso In 
srtxich, after a rccmstroction c^jeratawi 01 the 
Jenckd«SuIlivtn type a postmortem ctammi 
lion was made In one of these a histological 
study of the new duct was made- 


Camj This csw to reported ta ipij by Cib^ 

Caka p^onned ■ cbolecyslertway ia s tomb w 
a fibrotkr pJl Htdd« toonOjiifl* uuu w m h 
T he duct to capkmd sBa a 

A bWaty firtula rtiolted. TTw flstuU do^ st 
lines rlriar rfn to ctiflt, frrer p«la, 

At a lee^opetttlmi, r mouths ktrt. 

» coiapJets rtnwrii of th® ewamoa duct, Tm p* 
iknt s nmdJtion cm the table TOdyaat^ NonH 
rroua adhesion* aad th* of Uw PP 

tb* hflns of the Uver *ced daodenum made • 

tub* Into the common beptk arf 

<[Uul«n»d Into the stomiA « I* Witai 

inu vonritfd op about i ntoolh *fl« th* 

litre TO uitmpnmoait “ 

tWt time, Ister fay dtarrhci* ^ « 

wettbtj^ asthoik- Derth t«* piaa * memth* 

ii„, talk ™ 

from the pricro. there to foond a 
ijhout 4 nSttorter* in dkaeter 
SSl ftbdS the common 
pepflh rt Vater could not 

hepatic dart aad the atwMck to cbb - 
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pletely obliterated. Instead there developed a 
commanlcatlon between the hepatic duct and the 
duodenum. 

Cahen bdletTS that the tube had Tvandcred 
away from the stomach after the catgut su 
tures bad absorbed. The free end of the tube, 
according to him now impinged upon the 
duodenal wall and caused a decubitus ulcer 
After the expulsion of the lube from the 
stomach the oblique canal m the latter became 
obUterated and the bile found its wa> Into 
duodenum through the ulcerated portion The 
newly formed adhesions puDed up the duode 
num close to the llv’Cr hUus When we recall 
Lahey's expencncc with formation of 
taneous internal bUiary fistulas, we feci that 
Cahen’s exploration is perhapis urmecessorfly 
compheated The essential feature Is the 
presence of adhesions which brought the 
duodenum up to the mouth of the h^tlc 
duct The formation of comrauclcation be 
tween the two was perhaps nothing more than 
the formation of a s^ntaneons internal bQiary 
fistula when the anastomosis between the duct 
and the stomach become obliterated. Adhe 
sions have approximated the common hepatic 
duct and duodenum and the effect of bile 
completed the formation of an anastomosis 
between the two In other words, nature had 
apparently performed a sort of hcpaticoduo- 
denostomy Cahen does not b^eve that 
eplthelixation of the new channel takes place 
He feels that nature plays an important part 
m the reconstruction bj p ullin g up the duode 
num to the hllus of the liver through newly 
formed adhesions thereby materiaUy short 
ening the gap No histological study was 
made. 

The second case reported was that of 
Dellas, 

Ho resected tbe hepotic duct for a malignant 
tomor of poncrcAtic origin. He inserted a Peaxar 
rubber catheter Into the left hepatic without satuiing 
It there. The distal end wae intrcxiuced into the 
itomach, thus leaving trom 8 to 10 centimeters of 
the tube running eipoecd in the peritoneal cavity 
The eipoted tnbe was covered by omentum. The 
patient recovered from jaundice and gained In 
weight Later cachexia and asdtee dev^ped be- 
cause of the presence of a malignant growth but 
Jaundice did not return. Eiitufl took place 152 daya 
after the operation. 

Postmortem examination revealed a Urge tumor 


of the bead of the pancreas. The duodeno-pylorus 
was adherent to the left biliary pedicle. Stomach 
liver, pancreas and duodenum were removed in 
masse WTien the stomach was opened the tube was 
found to btw ptssed aj Ur down mm tbc third port/on 
of the duodenum Between the daodeno-p\kiru3 
and the hilos of the liver there had formed a fibrous 
channel which was found to be intact and which 
permitted the naasage of a sound ApparentJy, there 
oad formed abont the Pexur catheter a fibrous 
channel establishing an anastomosis between the 
liver and the stomacL The stomach and the duo 
denum were pulled up by adhesions and adhered 
to the Ih'cr bilas. 

Histological examination of the new hepatogastric 
channel re\Ta]ed that its proximal portion toward 
the hepatic pedide possessed an ephbeliaJ lining of 
the type of hepatic mucosa The distal portion of 
the duct was lined bv a mucosa containing Brunner’s 
glands and resembling that of duodeii^ mucosa. 
One-haU of a centimeter of its middle portion con 
tained no epithelial lining It was made up of con 
nective tissue fibem onlj In the Uver were found 
biliary abscesses. 

In the discussion Gemez related necropsy 
findings in his own case (third case) 

He operated on a msn 60 >‘ear9 of age because of 
chronic Jaundice. Tbc gall bladder, ^atic and the 
common ducts were recced b\ fibrous tissue up 
to the common hepatic. Gernex ioaerted one end of 
the tube into tbc common hepatic duct the other 
Into the stomach The patient was in good health 
for sK years, at the end of which time he developed 
jaundlcs and died. Postmortem emninatlon re 
veakd obliteration of the midportion of the new 
channel No histological examination was made. 

The findings In the 3 cases suggest that the 
most important factor m the favorable out 
come IS plajed by nature itself I have again 
reference to the formation of adhesions which 
result In pulling up of duodenum and stomach 
to the hver This matanaHy shortens the gap 
between the two bringing about a sort of 
hcpaticoduodenostomy or choledochoduode 
no^omy or gastrostomy 

In ody 1 case that of Deqilas was a histo- 
logical examination made ^Vhen one con 
siders that the new channel was relative^ 
short, the fact that Its midportion was still 
devoid of epithehum 15a days after the opera 
hon does not suggest much regenerative 
power on the port of the latter It would be 
difficult under the circumstances to aay 
whether the epithelinm m its upper end lower 
portions was newly formed or old In the 
third case stenosis took place in the mid 
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portion of the neir channel probiHy beomie 
It contained as in the caie of Desplai connec 
tfve tiaffne only 

tXPEMUEWTAl DtTA 

Sullivan (59 60) tvai undoubtedly Ihefjrat 
m ij»o8 to p^orm in do« the operation of 
unitm^r the common bepetic duct ^th duode 
num by means of a buried rubber tube. Ilia 
technique ^rai aa foUorre the common duct 
waa cut across and a rubber tube was intro- 
daced into and up into the common hepatic 
duct and secured there bj a stitch on atber 


and thia one died of pneomoma jo days after 
the operation. They itate that ^thdlmlioa 
did take place in some of the dogi, but do not 
mention any histological atudv Groaifnipec 
tion Is obviously no reliable enterioo. 

In X913 C D Ehivii and Dean Lem made 
In dogs tubes of faaaa token from the sheath 
of the r ec tu s muade, and placed them about a 
defect in the common duct In tbdr first 
ocnea 3 dogs lurvixed a months. In a dog 
which furvix-ed 65 da)-* stenosis took place 
at tbe duodenal end The faaoa remained 
ali\T in all cases, Tbe hislologicil report 


aide The tube ran freely in the pentoneaJ 
cavity down to the upper border of the finl 
portion of duodenum to which jt was secured 
after the manner of Wud 8 gaatrostomy Its 
end wxis introduced into the hirnco of duode- 
num through a stab wound The exposed tube 
was co\'er^ bv an omental flap He had 
operated in this manner uwn 8 dc^ without a 
single IDO^tallt^ Althou^ be had 8 available 
antmaJs Sulbvan subfected ooly i to a lu»' 
tological examinitioD This spedmeo was 
refflo>‘ed from a dog 10 dayi after the opera 
tion Hu pathologut reported that tbe mu 
coaa had g rown upward from the daodenum 
othI downward from the dact Into the new 
formed tube In its middle portion its walls 
are made up of pentoneal dame 
Enderlen and Usti In lotr produced dc 
fects ID the gall bladders of rabUts and dogs 
and covered them with on omeatai graft 
After 19 days the graft was found to be com- 
pletely covered by new cplthebum About 
thu time formation of glands was notocL The 
new epitbeUum was of a low cubmdal type but 
later became high cylindncah Tbe graft 
showed connective tisiue proliferation which 
later underwent contracture 
Arnsperger and Klmnra, of WTlnis dinfc, 
performed in 191s the Sullivan operation in 
dogs. The tube usually passed about the 
thirty fifth dav Their snfmils died of peri 
tonlm caused in their opinion by premature 
passage of the tube bQe leakage, or perforation 
of tbe new duct at a point at which the omen 
tal flap was not well applied. All of the animals 
developed a stenosis at the point where the 
new channel entered the duodenum. Only i 
dog did not develop obstruction and Jaundice 


was to come later 

In 191S Horalev attempted in dogs to sub- 
sUtate an ev'erted external Jugular vein for 
the common bDc duct The vein was stltdied 
to the common hepatic, and the distal end 
was Introduced into the duodenum by a sort 
of modified Ult«l technique He 
10 tbU nsanaer on 16 dogs. Jloot of the an i ovu s 
died of bQe leakage at the suture line of the 
duct with the Stan- Horaley conjidered tbe 
boal results ansousfactory and Invoked s 
bioIogicaJ law to eipblD contracture wig 

took place in every case in which the dog 
survived tbe operetioD The imfating eff^ 
of bi le upon tissues not adapted to It caused 
inllammatJoD with subsequent ront^i^ 
In spite of the discouraging results HoW 
states, Thai epllheUum does grow at feast 
over a portion of tfie reconstructed duct u 
tbown in one section (*3 days old) 
epithebum has grown a coniiderBblc dBtsnce 
over on the transplanted vciru 

Somewhat more ambitious cxpeitmrttt « 
coraponJed by pbotomlcrogra^ oI 
logical sections were reported by Seulber^ 
1^ PoeQKTin in ipsd These authors 
three groope of experiments In 
ontenor def^ la the choledodius co^ 
omentum they did not observe the 

trace of epithelial regeomticro in 
andTx3 days dd. 
very large In groups s and 3 

afa^iSlvan the newly fon^ ducti^’^ 

bly became stenosed No 

noted in the granulation tube even in spe^ 
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flou of bflc awa> from the common duct 
would fa\‘or healing of defect*; Hcpcrformcfl 
a senes of expenments m <log 5 m which a 
mctalhc tube v,tls introduced Into the common 
duct through a small Incision In the gall 
bladder TTic tube could be removed at a 
later date b> means of a string attached to it 
Rv means of two tight ligatures a portion of 
the common duct was caused to undergo 
necrosis This area was co\ crc<l bj an omental 
graft The tube was rcmov'cd from 3 weeks to 
7 months later The animals were sacnficwl 
3 to 4 months after the operation In 6 of 7 
dogs the regenerated duct exhibited a com 
pletc mucosal lining In spile of it all of the 
duels exhibited marked narrowing v»rlh dilata 
tion abovT 

In a second senes Latlen ulilued the 
trachea of a guinea pig of a lark and a pigeon 
quiU to bndge a i centimeter defect m the 
common duct of a dog In 7 expenments the 
prosthesis passed of its own will and epithc 
lixation took place 

Musenceck s expenments publbhcd in 1 926 
represent a distinct adv’ance He operated on 
a larger number of dogs than an> one before 
him ^luseneeck emphasized the fact that the 
duodenum was found in each postmortem 
exammation to be plastered against the Iiv’cr 
Cunouslv enough this phenomenon emphas- 
ized bj Cahen m a chnical report in 1913 was 
not ol^rved in animal experiments until the 
reports of Muscneeck 

Aluseneeck operated on 53 dogs In a group 
of 25 he attempted van tnxn^lantation The 
results were so poor as not to justify an 
attempt at analysis 

In another group of 28 dogs he made cufl 
excisioDs in 9 and in the rest either a typical 
or a modified SuDivan operation His mortal 
ity was high In a group of 7 Sullivan opera 
tions 6 died of peritomtis between the third 
and ninth postoperative days Of 28 animab 
26 develop^ stenosis, and in these there was 
not found a trace of epithdization In only 2 
dogs did there not develop a stenosis Muse 
neect was much impressed by the fact that in 
these two the tubes remained in sUu They 
showed no mfection of bDe The duodenum 
as m the rest of his animals was plastered up 
against the liver The new ducts ’ were 
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therefore quite short about 2 centimeters in 
length Thc> were lined b> epithelium but 
whether this was new or old epithelium 
brought together the author did not feel ccr 
tain He was not sure that one was justified in 
speaking of a ‘new duct So long as the tube 
remained lu si/u the danger of stenosis was 
lessened He would therefore advise that the 
tube be made to 5 ta> in as long as possible 

rERSONAL rVTEiUUENTS 
A coroj>anson of results obtained in rccon 
Btruclivc work on the bile ducts m the two 
fields the clinical and thecxpcnmental reveals 
that thc> were much infenor in the latter 
The reason assigned was the smallness and the 
delicacy of these structures in the expen 
mental amraal WTiile this is true it may be 
pomted out that while the surgeon is fre- 
quently called upon to operate in the presence 
of baflling adhesions chola:mic bleeding and 
inflaramatoiy states the experimenter is 
always operating m a clean field and upon 
normal structures, Schrager and Ivy have 
correctly pointed out that a speaal knowledge 
of conditions as they obtain in a dog and an 
adoption of a suitable technique are just as 
essential to success here as elsewhere 

The number of successful expenments m 
anj one report was too small to Justify draw 
mg conclusions therefrom. Frequently post 
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mortem exammationi lacked acoirncj and 
on]\ in a few instances were there bistt^ogical 
ciaminatKms made SuUixan sabjected to o 
hi5tok)gicaJ stud) oii]\ one ipeomen although 
he had 8 *um\mg animals For some rea 
son he had the specnnen rcmottd on the 
tenth postoperatit'e da) —a penod cnUrd) 
too bncf to test the r egene ia tlt’e capaat) of 
epithelium The pathologist s report ts am 
bignous 00 the cruaal point He states that 
the midporUon of the new duct conststed of 
penton^ tisfues whereas the quesbon In 
point u whether or not this tube of peritoneal 
tissue (omentum) was lined b) epithcUuiiL 
Horde) submitted one ncwdact (»jdog») 
to a histological stud) and declared that It 
was at least parti) lined b) new columnar 
cpithehum. \oung cplth^um Is cuboidal 
columnar epilbelmm suggests matore fel ls 
Seulberger and PoeDweln do not stale ibe 
exact number but seem to ha\T made a histo- 
logical stud) of sm-eral specimens. These 
authors have not obserNtd an) effort on the 
part of the eplthehum to proliferate 
JIosencecL operated on more dogs than any 
experimenter In the field before him. Il/s 
pewtmortem observatwos were charsctenied 
by greater accurac) He did not the 
Importance of adhesions and reports that the 
duodenum m e\*er) case was adhered to the 
liver On the other hand ilusenceck, together 
with the rest of the cipcrimentcrB apparentl) 
never observed a duodenal ulcer tioujdi be 
had an onosuall) large number of postopera 


UxT stenoses of the bile duct. In m) aninats 
the Inadcnce of duodenal ulceration among 
those exhibiting vai)ing degrees of bOe duct 
stenosis was \*er> hlgh- 

An attempt was made In m> own work, to 
obtam a soffidently large ntnnlw of suicutful 
expeniuenti to justify drawing condoHcms 
thWefrom. By a successfol oepenment I mean 
one in which the animal lurviN’ed a typol 
operatioo was allowed to list a suitable period 
of lime and was saoifietd at wiU A careful 
postmortem exammalkm completed each sue 
cessful experiment Ihareoperatedonijsdogs 
and can report on 28 comj^cted expenments. 

The Inadcnce of peritonitis, of death from 
bOe leakage of ascending infection le adin g to 
liver abscesses was very high in the beginning 
of my work. Dogs are undoubtedly very secsi 
ti\T to spilling of bile in the peritoneal 
A number of them died of bOe leakage 
the first 24 or 48 bourn without de\- ekiptng 
signs of pentonltis. As the work progrecM 
the ducts became considerably larger and the 
postopeTati\-e mortality was reduced fo 
Insignificant raimmum. The use of ncmratal 
aneithcUc (Abbott) adopted In the later 
period of my work pitrved an important factor 
mthe redi^n of anaatbetic fatalities. 

ErarimenU were fdanned so as to throw 
light upon the ibOity of ductal 
proliferate and fifi fai large longitudinal drfecU 
(Croup I) small longitudinal defects (Gro^ 
II) as wefl as to grow along a 
fin In a transverse gap (Groups m and ivf 
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Fljt 4. TTini\-tr»e •action dof; t 
TraiNiQtir 

Group I A rubber tube French catheter 
No 8 or No lo rvaa introduced into the com 
mon bile duct through a small Indslon The 
tube was passed up\rard and xntis Ttred there 
bj tjnng a ligature about the duct and the 
tube or by plaang a suture on either side of 
the duct so as to include in it the tube and the 
duct The lower end of the tube was made lo 
pajM along the duct through the papilla of 
Vatcr into the lumen of duodenum Avanable 
amount of the duct wall was now dcstro>e<! 
Since It nas not possible to measure accunitcl) 
the width of the defect because the tube 
forced the edges of the nound apart an 
attempt was made to estimate the width of 
the defect in terms of percentages of the 
arcurafcrence of the duct The length could 
be readily measured The defect was covered 
b> a flap of the gastrohcpatic omentum pulled 
under the postenor a^>ect of the bile duct and 
laid over the defect A few interrupted sutures 
were employed to fix the flap in place so as to 
make a complete omental tube about the dc 
feet (Fig I a and b) This step was found to 
be quite useful later in recognizing the recon 
structed duct m postmortem examination 
The adherent omental flap mdicated the area 
(Figs lands) The length of the defect in the 
group was usually from just below the cystic 
duct down to the supenor border of duode 
num almost the entire length of the supraduo 
denal portion of the duct- The width of the 
defect was from 50 to 70 per cent of the dreum 
ference of the duct m several Instances only a 
narrow posterior stnp of the duct wall being left 
Group II Essentially the same technique 
was employed, the def^ varying from that 



of a mere longitudinal slit in the antenor wall 
to not more than 40 per cent of the aroimfer 
cncc of the duct 

Group III This group was earned out 
according lo Sullivan s technique A rubber 
tube wasmlroduccd into the common bile duct 
and was fixcil there just below the cvstic duct 
b> a suture made to pass through the tube 
and the duct on each side of the duct The 
duct was resected below the sutures and the 
lower stump at the border of duodenum was 
ligated witn sflk The lube running freely 
exposed in the pcntoncail cavit> was laid upon 
the supenor antenor mdl of the first part of 
the duodenum to which it was now fixed for 
about a distance of to 3 centimeters after 
the manner of Witzel’s gastrostomy technique 
The lower end of the tube was introduced into 
the lumen of the bowel through a stab 
Omental tissue drawn from the leaser omen 
turn the greater omentum or both wtis used 
to make a tubular investment for the exposed 
tube (Fig 1 a and b) 

Group IV Cuff exasion A rubber tube 
was mtroduced as In the previous group This 
tube was secured just below the cystic duct b> 
a suture on cither side of it Another pair of 
sutures fixed it to the duct just above the 
supenor border of duodenum The interven 
mg duct was cut away The gap was covered 
by an omental flap 

ANALYSIS or RESULTS 

Results were analyzed In the hght of the 
following pomts 

1 Occurrence of oscendmg infection 



SlE 


Snis] 



rtf 6 HJprb powrr photocnleToitnph, <ki* y 

2 Inadence of gtWKmi tod its reltllon lo 
the ascrndjng infection 

j Influence of tube rcmaininR lU nln on 
tbc occurreiwrc of ascending infectton 

4 tpitheiiaJ regencrmtloti In four groups 

5 Kelationof iaflammsUoo uieallof recon 
strufted doct lo epitheUaJ tegeneration 

6 Relation of stenosis to epithelial regen 
ertiion 

7 Adheswni of duodenum to the h\Tr and 
its cflect upon the length of the neir duct 

1 otnl number of dogs operated on was 130 

iffe- 


/' '' 


Fla. 7 AfOnke ed doodcDuffl t udtt turiftcc U Qrcf 


Fla- a. rkaso&lcrefTapUc arctkiQ fkowlQa wnftiJ tkn. 

The number of tuccesaful espenmenU was j8 
Group I — 10 dogs Group II -6 dogs Group 
nj— 10 dogs and Group I\ —2 dogs. 

Of a totiU of 28 dogs, 5 did not (k\Tkg> to 
ascending infectloo. Eight exhibited a 
grade of infection and in 15 it was raflcL Toe 
severe grades of ascending infection were 
characterized either b\ acute lesom, soch as 
purulent cbolen'stitii, purulent cholangatii 
snth muluple liver ahsceises or b> mort 
chronic lesrons, such as a thickened gaO 
bladder or a hobnailed liw 
The milder grades of ascending infection 
manifested ihemsclvta by the presence of 
adhesions between the pall bladder and the 
diaphragm the stomach duodenum etc. The 
bladder w^ frequently enlarged its wiHs 
thickened and tbc charactcniuc slate blue 
color changed to a whitish or grcvlsh. It was 
Interesting to note In these cases the presenct 
of mOky raxiiatlnp scars on the siuface of the 
bver so called lubcapiulor sous considered 
characteristic of a gall bladder infection In 
man They were roost prominent om that 
area of hver o\TTl)mg the gali bladder These 
fubcapsular scars were seen only at a post 
mortem exanunauon never at operatioo 
\^’hcn we ejamloe the relation of ascending 
infection to stenosis, we 6nd that *0 
antnuds exhibiting itenoais likewise eihlbltTO 
an ascending Infectioa In Group I dogs 3 ° 
and 14 did not develop a stenoais of the 
itructed duct Dogs 3 and 14 did not exhlial 
anj evidence of an ascending Infection ana 
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dog 8 a \'eiy mild one. In Group IT dogs 6, 
14, and 20 id not de\’cIop duct stenosis and 
in dogs 14 and 20 no ascending infection was 
evident, \Micn wc examine Group HI, ^v'c 
find that while dogs 16 21 and 22 had no 
stenosis onlj dog 16 did not exhibit signs of 
an ascendmg Infection Dog 22 had a mild 
and dog 21 a sc\’cre mfectlon in the absence 
of a stenosis From this it is apparent that 
while stenosis never failed to be assoaalcd 
with on ascendmg infection, its absence did 
not sa\*e dogs 8 19 and 22 from a mild and 
dogs 6 and 21 from a severe infection Further 
more m dogs 19 21 and 22 the tube did not 
pass The contention of Muscnccck that the 
presence of the tube m the duct is a safeguard 
against an ascending infection because it pre- 
\'ents stenosis is therefore incorrect VTiilc 
the tube prevented stenosis it was not able to 
prrv'cnt an ascending infection In dogs 19 21, 
and 22 It ma> be assumed that the responsi 
ble factor in the $ dogs without stenosis was 
interference with the closmg mechanism of 
the sphincter of Oddi 
The question of epithelial regeneration 
That ductal epithehum possesses a capaaty 
for regeneration could be safely assumed a 
pnen on purely biological considerations. It 
IS well known that epithelial h\*cr cells os well 
as epithehal cells linmg mtrahepatlc ductus 
blhferi possess a high degree of regenerative 
power Howe\*er it is likewise known that 
under certam conditions these cells pensh and 
fall to regenerate Our query therefore, 
should be not so much can the ductal qiithe- 
bum regenerate but rather, can it regenerate 
under certam conditions? 

In Group I there were extensive defects 
running almost the entire length of the supra 
duodenal portion of the cboledochus and 
mvolvmg from 50 to 70 per cent of the orcum 
ference of the duct Of 10 dogs 4 showed 
complete epithehal regeneration, 6 none. 

In Group II, with small defects nmningfrom 
a longitudinal sht to defects not larger than 
40 per cent of the circumference, all of the 
ducts healed by epithelial prohferation 
The SuHivan ^up conksting of 10 dogs, 
did not ciriiibit, in a ringle instance, any cpi 
thehal Ingrowth In the new channel — 
despite the fact that the new channel In each 


was much shorter than the reconstructed duct 
at the time of operation (Fig 3) 

In Group W one dog show^ no epithehal 
regeneration and the other showed a markedh 
hv^xirtrophic epithelial lining Howeixr I 
bcHc\^ It to be old epithelium The duode 
num was adherent to the hi-er shortening up 
the onginal duct to one half its onginal 
length The amount of duct resected was 2 
centimeters It is easy to sec that the stumps 
of the resected duct became approximated in 
that waj Furthermore >‘oung rcccntl> re 
genemlcd epithelium docs not exhibit such 
marked papillary emgination as did this one 

If wc enquire further into the question of 
wh} m Group I 4 ducts displaj ed complete 
epithelial regeneration while in 6 there was 
none wc find a read) answer in the histo- 
logical picture of these ducts. 

Doi j with a larpc defect In ibc common bile duct 
bad an unevtntful rcco\rr> The animal ne\er 
exhibited >auDdice it> nDtiition T>-as good and 
genenl health perfectly aortnaL It was aacnficed 
eiBcUv one year after the operation. ■\t peaUnortem 
examinsUon the pentoneum wax foand to be normiL 
The fint portion of the duodenmn wai adherent to 
the liw Liver atomach. and duodenum were re 
moved together The duodenum wai allt open on iu 
meaenteric ride. The tube wa* not to be aeen The 
papflla was visuaUxed and a lound introduced into 
It passed upward Into the hilus of the Liver without 
meeting any obstruction. The common bile duct 
appeared smooth somewhst brger than norma], and 
wUuab in appearance. All of the lapraduoaenal 
portloQ of the duct was rennyved for hiitoLogical 
stud) Transverse serial sections were made and 
were staioed with haimatoiylin and eotin. In all of 
the sections the epithelial regeneration was prac 
tJcall) complete. The originsl epithehum was readily 
recognlxed by ita marLed papillary evarination and 
a marked tendency to formation of parietal laccuU 
The ne^f epithehum was rather poorl> developed. 
There was no evidence of inflammatory reaction in 
the wall of the regenerated duct Gall bladder sec 
tions and liver settkms appeared normaL 

DogS Theductwas very fine \ftcr Introduction 
Into It of an ureteral catheter No 6. all that was left 
of the duct was a stnp of the posterior wall The dc 
feet was covered by an omental flap The work was 
considered unsatisfactory The dog ^wever re- 
maloed in good condition and was aaoificed 106 days 
later On postmortem examination the peritoneum 
was found to be no rmal The gall bladder was 
plnklsh-grey Its fundus was atta^ed to the dome 
of the dlaphiagm by a broad adhekon The first 
portion of the duodenum was adherent to the inferior 
aapect of the nght lobe of the liver On the surface 
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of tlte Qm were Ktn rnnkj ndlaUn{ cubctpnUr 
fton. liver ftoc[iAch,uiddao 4 eiiiim were rccwnred 
en masu end Uid oo tb« t»bW for mcpr* detAQri 
itttdT The dnijdemun «*» opeocd oo Itt nrteenteric 
PtcsHue OD the gtH budder aued thick bile 
to flow Irom the pipDli. \ probcpened up without 
CDCoantcrtm any obttmctioii. Tbe duct appeArrd 
•omrwhit Utxer than oonnal fdt thkk^ and 
prcncnted a ftoooth rlhtenlnX appctrtert Tncsi 
▼me aectioM of the duct thowed completcepllhtll*! 
rejeoerttiotL The cplthelhiro wu aujte nonnaL It 
pepffiarycvagiutxpm ana mnetal taccnll 
fFl( t) ComparltciQ with a nomud dact of a dof 
(Flj^ 4) demoniintet that there h no InSammatoty 
reaction In the wall of tbe rejenerated duct 

A3 • coQtrut to dogs 3 and 8 I Bh&n 
present tbe history of i 

I The tame opentioc wat performed here 
aa In dop ^ and S Three week* after tbe opentloo 
the aoi^l eihlhited tlrut ^ bfUary ehnnoctioiii 
bnt theie had disappeared and the animal reoalnea 
In a fair itate of nutrition He wat Mcrlflced 106 
da ya after the operation Pottmortera ciamlttatloo 
ihowed tbe follow lOg Tb* Ihtf wat much enbited. 
Tbere were finn adheaioat between the Ueer 
duodenum and ttotudL. All risible eatrabqMtle 
ducts were treTa>>odoujlv mkr^ lirtf ttomsdu 
and duodenum were remored tofethtf and tha 
duodenum and stomach were sUt open. Pretsan on 
the (nodut of tbe (ctU bladder caused t wateiy 
rlseous duid to exude from th« papQla. A pre^ 
paaed up the papfUa became arrested just ahm 
the sopenor border of the daoduium. Ihe duct 
above the constriction was tretaeDdoualv anlart^ 
Tbe point of obstruction corresponded to the Ute 
of tbe lower llftture tied abont the duct and the 
tub^ The aapradaodeQal portion of the duct was 
removed for hmolodcal study Trtnsverte aedkna 
tbowed the lumen of tbe doct (or tba creater part, at 
ksat 70 per cent of it, devoid of any epithcUal lining 
Whatever epltheSum there was oJihrlted poor 
devckipcnant, total abaence of panillaiy ertgiBatloas 
and of giand fonuatkict Tbe duct wall itaelf was 
trtraexidonsly hypertrophied. It consiited of enor 
racaif ainoonti of CDnocctlre tbvne, Hereaadtbcn 
were to be acto areas of marked IcillcratkiQ with 
polymorphonuclear leococytes (Fig a) 

a In (Ms aaimal tberw was not a trace of 
cpltb^mo. TbewaUwasofextraocdinaiy thlcknen. 

The Bame bIstok>glc»l picture was found In 
all 6 anuruds which did not thow an> epithelial 
rtgeocratioiL The ducts which h^ed by 
ejntheUal proliferation exhibited in all four m 
Btances a of appronmitcly the thidcneis 
of a Donnal duct. Conclusion may be drawn 
{tom Groups I and n that ductal epithelium 
u capable of growing and filling m small as 
wefl, as ertcnaive longitudinal defects, pn>- 


vided that its blood supply Is not compeotnised 
by on ejc«si\'e Indanunatory proccti. Excet- 
fivo reaction with its superabuisdant ctrancc- 
tlvo dBsue nndergoea a later contracture with 
the de%xi(JpnKnt of a Btcnoila. There wni no 
instance of epithelial regeneratkm in the 
presence of a itenoaiB in all of the •cries are 
one. TUs exceptloa wa* dog 13 m Group IV 
Howc\-er as pointed out before, wo were 
dealing here mOBt likclv with old epithelium 
brought together ratier than with new 
epithelium. 

Epithelial growth is influenced more by an 
adequate Wo^ mpplv than by the extent of 
the defect- This was strltlngiv demonstrated 
in doji 34 and 35 of Group I In dog 14 the 
defect amounted to 1 7 centimeters m length 
by 70 per cent of tbe drcumfcrence It was 
Boaifitid 95 days later Tbcre was do evidence 
of an ascending infectioa, or of ftenoas. 
l^thellal regenerntion was coinplctc. Tbe 
doct wall ibowtd no mflammatory reactfcm 
(fig 5 dog 34) 

thi 7} Tk« defect wu nufler than la doc *4* 
It Bmoonled to i s csoUatten la 
cent of the dreumferenct- It w** •otficed 01 d»y» 
•Per operation. WDd itenosh o< t^ duet ^ 

pmeal TVee were | oee ilfus of smlld ueeafl^ 

bfecdoJi. ioth w t thlekaned call baddn 1^ 
capmUr lears oa tbe Uvtt sarftce, sad s booaapeu 
appeeraace of the llvCT A pirtly healed gsitrii-ulm 
was found. JTUt(Jc>gkaJ»ealoosdcmoMtr*trt^t 
epilbdiura wms tbicat in many p*rU, 
wberwer prosait. It wii poorly oevdopeA Thed^ 
w»n was sboDmuOly Ihki sud amsbied of bcod^ 
of coonacdvc Umoc These were ftto to *oito« 
erflbaUl ^aads. Ooa could easifr w bow 
CDOtactnre would choke the qitheHsl dements 
(Fit- 6) 

In the SuHltan group of 10 dogs there w 
not a Bfngie instance of^thehal proliferBUM 
In the new channel Ttw nme was tnm oi 
Group IV Tbeiefore it b evident that epl^ 
bum win not grow along a prosthesis to fin b 
transvciac gap How can fX 
BUCCeKfuI rtsuIU of Jenckd Verhoogen and 
Wntns? Verboogen » case ww “ 

dogi 4 tndi 3 I I 

^dng tha theory of 
along the prostbesb on ^ ” P5, 

mortem evtdence of Desrias and oo the 
of my rmits with the Bulltvw W 

pUnatlon must be wnght In the formation of 
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adhesions betwsen the duodenum, pj lores, 
and the h\Tr The effect of this phenomenon 
IS obvious It shortens raatcnally the gap to 
be bndged It is easj to see that m Ver 
hoogen’s case the stumps of the duct T\*ere 
brought together m just this manner It 
would be diiEcult, if not unpotsible to explain 
the tnodus operandt of repair except on this 
basis Cahen was first to call attention to the 
r6lc pla}’ed bj these adhesions in the desenp- 
tjon of the postmortem examination of his 
patient, in 1913 Muscneecl. emphasized Its 
occurrence in experimental wort. In m3 own 
material it took place m all but r animal 
(dog 24) The length of the duct in this dog 
appeared unusual I ha\'e made an attempt to 
measure the length of the choledochus at the 
time of operation and again at postmortem 
but this was impossible because of adhesions 
and altered relations It would however be 
no exaggeration to state that the new ducts 
were markedl) ^ortened In the dog the 
duodenum U freely mo^'able. Furthermore, 
in my work it was necessary to hold and exert 
some pull upon the first portion of the duode 
num in order to expose the free edge of the 
hepatoduodenal hgament Mechanical trau 
m* with perhaps some spilling of bDe fur 
nished suffiaent irritation to produce adhedons 
\\Tifle in reality a mfld pathological comphea 
tion it no doubt pla>'ed a most favorable part 
m the outcome of successful cases (Ti^ 7) 
Duodenal and gastric ulceration in dogs 
with stenosis of the common bDe duct That 
the exclusion of bile from the inlestme may 
lead to development of duodenal or gastnc 
ulcers has bra recently pomted out by 
Kapsinow, Kim and Ivy, Berg and JobUng, 
and others I was not familiar with this fact 
until an acute perforation of a duodenal ulcer 
m dog 5 forcibly called my attenDon to it 
Obse^tions on this point were made in ao 
ATumnN Nine developed stenosis and of these 
9 7hadulcm Duodenal ulcer occurred alone 
four tunes gastric alone twice duodenal and 
gastric once There was one perforation The 
incidence of occurrence was 78 per cent All 
of the i^riTmfllg exhibited more or less hepatitis 
The cause of ulceration may be at least in 
part due to interference with the process of 
alkalmiiatlon of add chyme by the bile. 


Tliere is eiidencc to believe that hepatitis 
may plav on important part in the causation 
of these ulcers 

COVCI.tJSIOS'S 

1 Epithelium lining the cxtrohcpatic bile 
ducts IS capable of regeneration under fa\*or 
able conditions 

3 Small lonmtudinal defects will heal 
readil} bj epItheluU rcgcficmtion a fact 
famSrnr to the clinical surgeon and borne out 
b> the expenments m Group II 

3 Longitudinal defects, ciTn If 0x100511*0 
may regenerate under fa'vx)rablc conditions 
namely, in the absence of marked inflamma 
lory reaction In Its walls os demonstrated b> 
Group L 

4 Ductal epithelium is not capable of 
growing along a prosthesis and lining a gap as 
was demonstrated by Groups III and t\^ 

5 Obstruction to the flow of bile mi*anabl3 
leads to an ascending infection TTic presence 
of a tube m the bile duct ev'tn with the ab 
sence of a stenosis, leads to infection pre 
sumabl) b> interfering with the mechanism of 
the sphincter of Oddi 

6 Diversion in dogs of bile from the duode 
num results in a high percentage of duoden^ 
and gastnc ulcerations In'vanably accom 
panied by a hepatitis 

7 Dogs die in from 34 to 48 hours from the 
tfCect of spilling blit mto iht pentoneal cavity 
without rigns of penlomtis 

8 OmentaJ covenng is the ideal safeguard 
against bDe leakage and infection 

9 Excessive inflammatory reaction at the 
site of repair Is prejudiaal to epithelial growth 
(The use of absorbable suture mateiial and 
omissioQ of dram would tend to minimize such 
reaction ) 

10 The Jenckel Sullivan or Wilms Brewer 
operation can be regarded only as a measure 
of necessity justified under certain desperate 
condibons rather than as operabon of choice 
Formabon of adhesions with their subsequent 
contracture and pulhn^ up of the duodenum 
to the porta hepabs is the more plausible 
explanation of the m^us eperandi of healing 
in an occasional successful case rhyn the 
problematic growth of ductal epithelium along 
a prosthesia or new channel 
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SUUUAIV 

Causes leading to stenosis of the extra 
hepatic bile ducts ■were discussed and clinical 
evidence regarding thdr regenerative capadtv 
educed Frorn the analysis of the results ol 
vanous methods of reconstruction it is ap- 
parent that the rtuinblaig block to success is 
the question of adequate blood supplj to the 
nevr channel That Is particulariy true of the 
method of fistula implantation and also of 
flap methods. The method of bridging a gap 
vdth a rubber tube was plven particular con 
sideration Clinical evndence regarding its 
efBcacv was found to be contradlctorj 
Adherents of the method concluded that 
success was explainable on the basts of ex 
traordmarv rcgcnerati\*e capaatv of ductal 
epithdium The cpithchum they believed 
grew along the prosthesis and lined the new 
channeL 

The question of regenerative capnalv of 
ductal epithelium was studied exmnmentally 
It wu found that epithelium will proliferate 
and fill iongitucluLal defects even If exteoslN’e 
provided there be no exceasive Inflammatory 
reaction at site of repair The question of 
bk>od supply to the e^thellun was again 
found to M the detennlolng factor It was 
found that epithchum will not grow along a 
tube and win not regenerate a tnmsverw; gap 
Tifis experience coincides with the postmortem 
evidence of clinical cases. 

Importance of adhesions as a factor in 
fa\'ond)1e outcome was emphasixed This Idea 
recefvei fts support from the observations of 
Caben Lahev Muieneeck and mv own ex 
perimental work- There is no one satisfactory 
method at the present time of dealing sue 
ceatfully with cases of extenrive bile duct 
obliteration m which direct anastomosis is not 
possible. 
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SURGERY GYNECOLOGY AND OBSTiTTRlCS 


CARCINOMA OF THE (ESOPHAGUS' 

^TLLIAjr I. WATSON itD FA-CS, Nrw \oii 

AtMl^ UmU 


T he jiroblemi presented by tumor* ol 
the ecsopbagus have engag^ the attni' 
tion of many capable »urEeous pathirfO' 
gist* intcndsts and cndoscopUt* during the 
past 30 j-ear*. The radiologist being con 
ctroed Kith the diagnostic and the treatment 
phases of the problem ha* had a twofold In- 
terest In the disease This widespread Interest 
ha* led to the accumulalKin of considerable 
literature on the subject 

Much original thought, apenmentalion 
and imagination haNT gone into the develop' 
ment of the many \*aried forms of treatment 
which ha\*c been advocated at one lime or an- 
other for the cure of cancer of the orsophagus^ 
NoteKortbv among these methods was the 
advent of radium a* an lotru-oesophageal 
method of Irradiation Tldi method was brat 
proposed m 1(304 and soon Che literature was 
quite flooded with descriptions of new appara 
tus, new dosages newdlten and new method* 
for accurately locating the rsdiam In the 
ofsophagus This period begun so hopefully 
was not bowcNer followed by report* of curt* 
or even good paDiati\a result* and the method 
fell somewhat Into disfavor 

A great deal of attention had been directed 
toward the development of a pTO(»lure for 
radical removal of caranoma located In the 

S ihagus. In *everal of the larger European 
a some significant result* had been ob- 
tained in the removal of the cervical and 


iDtra abdominal portion* of the onophagns 
for cardnoma. The firat lucceaeful Intra 
thoracic cesophagectonw was accomplfsbed 
in thi* count^ ty Torek in 1913 IVlth thb 
Bucccis oesophageal surgery wa* tbou^t to 
have reached a point where ft could be called 
the anawtr to the treatment proWem Un- 
fortunately wrgety has not fulfilled ft* early 
promue Such a general lack of succea* would 
laid one to suipect that those who have advo- 
cated thcac \'ancms method* of treatment have 
been unJusUfiablv optimistic. 

A cartful study of the clinical course of the 
the anatomy of the organ Involved 


and the postmortem material avallahle will 
show that patients with cancer of the ccaop^ 
agus should be given palliative treatment u 
a routine measure and that only In the very 
unufual early cose should fntra-onophigtal 
Irradiation or radical wrgeiv be attempted. 
The cured case will be a m^cal cunotity 

The material for this report has been takci 
from the Memorial Hospital rtcoids ircmnu 
Ulfcd during the 13 year period between 1918 
ond 1931 H\t hundred and six (506) patient* 
with carcinoma of the cewphagus were ad- 
mitted to the ho^tal and of thi* number 
there were *67 patient* with postira biopsy 
diamioaea. For the past scvenl >-eai» *11 
patients have bad biofsie* removed for diag 
Dosls. Previously this wa* cotuidcitd an un* 
necessary ink, and for this rtaioo* Uopalea 
were addom taken from tha early pstiaU. 
The eatira material of 506 case* has been 
fummarixed in rhk report, but the ifatisti c*! 
portion is based on a itudy of only ihoie a** 
with positive inijo»cop<cal seetteo*. 
dude the case* without biopsy would be quite 
JoiUfiahle but would not appreciably liter 
the itatistks "wH might lead to some crithiui 
as to the acouacy of the figure*. 

Twent> nine patients inffcrfng from <e*o- 
phageal obstruction thought to be cancer were 
admitted and later their obetrucUon wu 
proved to be due to luch benign cauw u 
jpoam, uphills non ^lecific ulcei ^ 
■rt-.ff bums and idfopathfc afenosi*. 
of tbeae potienU ^eco^•e^ed under appropriate 


dOatatiou measure*. . 

An InUnule knnuWjn of the untomy ol 
tie (MophjpB U necewuy m onlcr to tmlg 
etend tie dengtn and difEodlta encoOTl^ 

in the treetmeat of rancer In tii> oipin. toe 

OM. hegni ii 1 thin wiEed tube eb^ »S^ 

Umeten In length, det-eloped from 

It diBera from the other porttoni of the int^ 

tlnid tract In th»t It 

COTenni, « tHalnct •“'e'™’ 

The te«)Iili»guj U tidily nipplled 

phetkt Into whnmcoMl end mtooiUraBth 
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thus pro\’idiiig a submucous pathway for the 
disse^nation of cancer hlucusfonmngglands 
are found throughout the oesophagus and un 
doubtcdly give nsc to the adcnocaranomatn 
which occur in this organ The oesophagus is 
surrounded throughout its Icnrth by impor 
tant and Mtol structures (Fig i) which arc m 
vaded carlj m the courscof oesophageal cancer 

GROSS PATHOLOGICAL AhATOM\ 

Gross exatoinabon of a number of ccsophag 
eal cardnoma speciracns demonstrates three 
dehnitc tj^c* there is the bulk} , pol} 

poid projecting, or \’cgetati%'e tjT® which 
usual!} grows into the lumen ol the ocsopha 
gus causmg obstructiw s}’tDptoms at a rcla 
tively carl} stage (Fig 2) Second, there is 
the shallow ulcerating t^’pe causing cari\ 
symptoms of mediastinal mwh'cment such 
as pain and backache (Fig 3) Mctastascs 
and obstructi\'e symptoms may be absent 
This type tends to perforate the musculature 
of the oesophagus earl} and to invade the 
aorta bronchi or trachetu Perforation into 
one of these vital structures causes death, 
most often by sudden hicmoirhage due to the 
perforation of the aorta or other large \ easels 
(Carr, Poison and McIntosh HeiUmann) 
Thml, there is the hard, infiltrating sorrbous 
type which m\Tides the oesophageal wall, and 
which ma} enarcle the lumen causing fixation 
of the wails and producing symptoms of ob- 
struction It may be superfiaaily ulcerated 
(Fig 4) The extension of the disease by way 
of the submucous lymphatics is abown in 
Figure 5 Here we find an outcropping of 
tumor tissue several centimeters atovc the 
pmnaiy growth- 

(Esophageal growths ore usually divided 
mto another three groups according to their 
location m the upper middle or lower third 
of the cesophagus Recently it has become 
the custom to locate the lesion by its relation 
to the vanous anatomical constnctioDS of the 
oesophagus- This method is more accurate 
than the former Table I shows the relative 
frequenc} of cancer of the oesophagus at the 
thrw lev^ 

The most plausible reason for the relatively 
high frequency at the lower third (about so 
per cent) is the increased imtation due to the 
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slowing of hot liquids at the diaphragmatic 
constriction and to the frequent presence of 
chronic spism in this location 


1IICROPATHOLOO\ 

In the Mcmonal Hospital ^ncs of 267 cases 
there were 243 squamous cell lesions, 19 ode 
nocaranomata and $ ol the transitional cell 
l}^^ The adcnocardnomata were all located 
m the lower third of the oesophagus Guiscz 
reported a series of i 413 cases fi\e sixths of 
which were squamous cell caranomata and 
one sixth adcnocaranomata lie did not once 
encounter a sarcoma Jackson reported O71 
cases of which 316 w‘crc adenocaremomata oil 
located in the lower third of the oesophagus, 
2 lymphosarcomata, j round cell caranomata 
and tne remainder, 337 cases squamous cell 
caranomata, 

Ulth 267 positixxi biopsies It was found that 
the matcnal \nis suitable for grading In 227 
cases. This work was done largd} b} Dr F 
W Stewart Table U shows the relative fre 
qucnc} of the diflercnt grades and the number 
of cases hich were diagnosed as histologically 
susceptible to radiation In this senes it is 
seen that there were only 39 cases (12 7 per 
cent) m the grade 3 group, 14 (6 i per cent) 
of which Were reported as probably radiation 
sensitive. Only 30 of the cases (13 2 per cent) 
In the grade 2 group were probably radbtion 
Bcnsitl\’e About 18 per cent of the cardno- 
mata of the cesophagus arc radiation sensitive 
This evidence does not agree with GuUez s 
impression that oesophageal cancers arc as a 
rule susceptible to r^ation There were no 
cases in the grade 4 group Figure 6 shows 
photomicrographs of the three grades of car 
emoma which occur in the cesophagus 

Broders and Vinson reported 220 cases with 
90 per cent In groups 3 and 4 and no grade 1 



StJRGERY GYNECOLOGY AND OBST E T R ICS 


TABIX IL — JUrLATT-T; TBEfTOENCT OT OftADEg 


Gndc 1 
Gnde » 

Cnd* i 

Vlcanardacm 
TrmiulUt*i»l «D 
Touli 





»»7 44 


cases In the Slemonal Hospital senes 83 per 
cent of the cases fcQ m the Rtoups 5 and 3 

AUTOPSY Turomoa 

Most of crtiT cases are hoapiializcd lot a 
ahoTt lame onI> For this reason the autopsy 
malenol is llmiled to 27 cases. Thirteen caset 
(48 per ccntl coming to postmortem showed 
no evWcnct of mrtastasis li must be borne 
in mind howcN'er that a careful autopsy doea 
not alwa>'s demonstrate the presence of coriy 
raetaslalac depoata. There was gross lymph 
node in%'oU'eroent in u (44 pw cent) o( the 
17 cases lF\g 7^ In 7 cases pei teal) 
there was extension to or actual rupture into 
the trachea or brondius^ In 2 cases (7 per 
cent) the disease ruptured Into the aorta caus 
ing sudden fatal hemorrhage. Pneumonia 
was a contnbutor> cause of death la 13 cases 
(48 per cent) 12 were bronchopoetiinomas, 
and 1 was lobar in t^Tte la 4 cases hxmor 
rhage was the cause of death. Other causes 
were pentoafus 3 cases starvation ssphy^ 
cardi^Tisculardicose generalked cardooma 
tosis, sqitiarmia, and dianiKca, each 1 case 
In erne case the cause of death was not deter 
mined doe to a limited autc^sy permit. 

rnoLooY 

It 11 not possible to give exact etiological 
data. However it is now quite ^enetully be- 
lieved that there are certain detmitc facton 
which predispose to ccsophagcal new -growths. 
In the oral cavity It has been shown that 
broken irregular or ihaiplv worn teeth tU 
fitting plates, leucoplalun excessive pipe srook 
mg syphilis end mlia-oral sepas are defi 
nitdy imtatlng factors la the causation of 
Intra-oral caremoma. Similar factors prepare 
the ottophageal mucous membrane for can 
cerous changes. Badly kept teeth Intra-oral 
aepais, and ill fitting plates tend to cause 
hastv and Incomplete masticatioa which make* 


it necessary for the ceaophagus to handle 
masses of food which are large and hard A 
large hard bolus of food causes a certain 
amount of trauma and inOammatloti of the 
ttsophageal mucous membrane. The passage 
downward of such a bolus of food would be 
slowest at the pomt of anatomical coostnctioti 
and the resulting trauma would be greatest at 
tbeae points. This trauma causes imtstioo 
which may lead to epasm, and with it farther 
slowing of the food bolus and later stagnaboo, 
oesophagi tis, ulceration and possibly tumor 
Thermal Irritation Is probaW> the most 
constant factor predisposuig to carmomat* 
of the ceat^Aagus. Tbc frequent dnnking of 
copteua amounts of cxcesdvel> hot tea Is a 
history frequently obtained from the Russian 
patient aufitring from cancer of the oesopha 
gua This fact IS espccUIly significant when It 
IS Seen that 46 per cent of the foreign patients 
in our series were bom m Russia- Thwwtrc 
more Ru»iana native bem patieats 
(Fig 8) In fT'jTiA, cancer of the ces^hafw 
IS vtTV uncommon among the wotnen This 
is said to be dne to the fart that they eat after 
the men have finished and the rtca is not so 
hot The women of Scotland drink excaaiveiy 
hot tea and Turner has reported that cancer 
o! the oesophagus is more common with them 
than it 13 among the men 
Leucoplakia of the oesophagus is being rec 
c^nued more frequent^ due to the inmeasiag 
popularity of the trsopnagoacopc. It is a NTiy 
common condition Schaer found it to be pres- 
ent in 60 per cent of too non-cancertnis caa 
coming to autopsy Clinically and pa t h ol o^ 
adlyuie p io ceaa is the same as that seen fn 
the oral cavity (Sharp) where it fa a definite 


etiological factor 

Guitex who has had a very eitensire op^ 
lienee with oaophagefd cancer think* w 
ctce*ive use of akohol speed food ^ ^ 

bacco are factors in many of his case*. 

noted also that the onset of cani^ of f* 
ttSDphagus fa often definitely attributed by 
the patient to some particular mental E“^ 
lad shock. He observed an increase to Ine 
Inddcnce of cancer of the cesophagus m 
•aulti foDoira* tic Worid Wtr 
the (oDowtag •eqwnce of craU Mh 
pliiie fint on emotioncl opert thoion cteo- 




FT* I SbowInKthepMllioQindrelaUoQoftlieatnphi^InlherervfcaJrcrifrtjij^ 
Inth«poHerforn>cdUitinum Seen from behind. (From Poirier tnd Chirpy ; 


phageal spasm followed b> stasis fcsophngitis actions m his 671 (2 p,-j 

contracture, or inflammator} stenosis, and caranoma of the ccsophap’j 
finally cancer Jackson has pomted out the ported in which luetic or 
fact that cancer of the oesophagus often occurs co-cxisted One case repor**^^ 
in patients who have had ccsophagcai spasm Gregg showed cancer s>7)* j 
for years Gmsez reported 70 such cases losis of the ccsophagus Sjxn 

Mosher has demonstrated the presence of the general run of the popu*c j 
thin webs and pouches in the cesophagus same proportion os it was j ^ 
These may have an etiological beanng as may ccr cases 
also the acatndal contractures which result iNaDD,f7- 

from the swallowing of caustic solutions or Cancer of the ecsophaguj r 
the healing of peptic or traumatic ulcers more than 2 5 per cent r/ ' 

Syphilis does not play an important rftle m nutted to Memorial Host. 
the etiology of the disease It was present in disease (Pack and LeFci*' 
only 7 per cent of our cases Lam> found City during the year ir, 
syphilis present in 10 per cent of his cases and deaths caused bj cancer f ” 
Jackson reported 14 poatii-e Wassermann re due to cancer of the cev^ 
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of 3 38 per cent Abd reports that caccer of 
the cEsophaf^us makes up 5 per cent of all can 
cer cases Ernst 6 to 10 per cent and Utten 
8 19 per cent It is amajong that thla very 
fatd dbense should have sneh a high ina 
dence. The figurea, I beheve, will appear high 
even to one actlvelj' engaged In cancer work 


It Is well known that thb Hltt<»aa)« u much 
more common In the male sei. Gutsei with 
1^30 cases reported 6 males to 1 female 
Jackson with 671 cases, reported 87 per cent 
and In our series of 367 cases there were 
335 males (84.3 per cent) and 53 females (15 7 
per cent) (Figs. 9 and 10) 


The youngest patient with proved card 
noma of the osophagus treated at the Memo- 


rial Hospital was 35 years old and the oldest 
was a man of 80 The average age of Um 
females was 53.8 years while the avenge for 
the males was 574 years, Cu mmin s firri 
called attention to the fact that the female 
sex de^Tloped cardnoma of the caophagus at 

an earlier period of life than did the male Our 

figures agree fully with his findings. 


gYUFTOUATOLOOT 

The onset of caronoroa of the asophigus u 
roost insidious, and although we ha« the 
ready means (orsophagoscopj ) for mskmg s 
positive diagnosis, it la still a fact that om 
sddom sees a patient In the eariy stages 
this disease. The function of the oaophsgus u 
to transport food from the pharynx to the 
stomach and this function U tenously 
fered with only late in the course of 

Then too the patient will nasta 
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his food more thoroughl) after he notices 
that large particles of fo^ haw a tendencj 
to stop or “stick ’ part waj dov-ti Such 
penods of tcraporarj dj'sphagia tell a stor> 
to the ph>'siaan but unfortunatelj the 
patient pa>'s little heed to such a matter 
and ^N-Ol mention it onl} when a careful 
histor} IS obtained 

WTien definite persistent dj’Sphagia occurs 
and the piatient seeks rehef for it his disease 
is usualU quite adwnced It is most unfor 
tunatc that d>'sphagia should so often be the 
first sjTnptom of oesophageal new groa'th In 
our senes 64 per cent of the patients ga\e os 
their first s>'raptom dl^T^cult^ In s\nillowing 
solid foods If the mortalit> from this dis- 
ease IS to be reduced, earlier diagnoses must 
be made and carher sj^mptoms must be sought 
for and detected ^\’hcn dj’sphagia, deh>dra 
tion and cmaaation exist the disease is hope 
lessly advanced D\'sphagia is not on in\'an 
able finding in oesophageal caranoma, It nia> 
be absent in patients d>ing of the disease 
(Cabot Emanuel) In cases of so called “car 
diospasm and other ners-ous disorders d>'s- 
pha^a ma} be present for 20 >*ears or more an 
related to malignant dise.ase in the oesophagus. 
Dysphagia is thus an unreliable symptom end 
of little aid in making an early diagnosis. 

The following vague early but less fre 
quent sjTnptoma noted in this series seem 
Vi-orth mcntiomng In the Interests of early 
diagnosis A feehng of substemal pressure 
wfts complained of m 6 cases, anorexia, 4 
cases feeling of obstruction 4 cases, luc 
coughs, 2 cases hoarseness, 2 eases difficulty 
m breathing heartburn and increased mucus 
m the throat each i case Foul breath is a 
common symptom 

The CESophagus is not supphed with sensory 
nerve fibers and is in Itself insensible to pain 
so that when backache substemal discom 
fort or pam do exist It follows that the dis- 
ease has extended beyond the ccsophageal 
walls into the posterior mediastinum Hoarse 
ness when present is usually due to paralysis 
of the left side of the larynx caused by involve 
ment of the left recurrent nerve Regurgita 
tion vomiting loss of weight weakness and 
pain are all symptoms of a late stage of the 
disease Janevray Jackson Torek, (juisei, 


Fit. 5 Gras »p«cliD«a kbevlcig a Urjte primary card- 
Doma 0! tiu coopbatta perforatloc Into tbe r^ht bronchus 
causlAc death asphyxia A Urge sccoadary groirtb s 
ceollratlm la dkairter b leea M%Tjral centlawters abore 
the prtmaiy lesloa. illcroaeopfc seclk* iboired the ietbn 
to be aa cpIderiDoId cardaoma trade j 

and many others interested fn this work haw 
made pleas for carher diagnosis, but the early 
symptomatology is too vague to be of mu^ 
help m this direction 

DIAGNOSIS 

That the diagnosis of this disease may be 
complctclj miss^ has been shown b> C!abot 
who reported 3 000 autopsies among which 
were 30 cases of caremoma of the cesophagus 
In 4 of these cases the diagnosis had not been 
made and m 3 it was merel> suspected. This 
was a higher percentage of mistakes than 
occurred m any other disease CEsophagos- 
copy Is more popular now than it was in 1912 
when C^bot made his report and undoubtedly 
the percentage of missed diagnoses has been 
reduced by that procedure 

Kussmaul m 1868 was the first to realiie 
oesophagoscopy b> passing a ngid straight 
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tteel tube mto the penoQ of a professional 
BTord rpraflower at Fraburg MfkuUci in 
1881 ebowed that <r*ophaBO*copv kiu a feas- 
ible procedure but for the next 35 N-eara there 
was flteadj oppotitfon to the practice. Man) 
rases of perforation and death we r e reported 
ami this slate of affairs continued up to com 
pamUvel) receit \-ear» when the technl^e 
a as made quite safe and the procedure oe 
came popular 

It muit be cmphaiixed that oaophagoscopj 
15 absolutely necessary for the making of an 
early and accurate Agnosia. CompDcnted 
apparatus, difficult roentgen ray technique 
and \wnous opaque mixtures ha\T been de 
veloped with the Idea of making an early 
roentgen ray diagnosis powlblc but tl^sc 
have lost tbeir populanty due to the more 
satisfactory ocaophagoscopic results. 

The foDowing diagnoalJc procedures arc cor 
ried out at the Llcmorial Hospital The pa 
tlcnt s history ii obtained oikI he u civeti a 
general physical eiaminatloiL He u Sen rc 
ferred to the Head and Neck Department 
where the oral cavity and larymr arc carefully 
examined and blood drawn for a Vi assermann 
test. Following this he Is sent for fluoroteppy 
and btnum swallowing and then N ray fflnu 
of the osophagus and lungs ore taken With 
the data obtained on hand the pharynx U 
CDcainlxed an cesophagoscopy Is done and a 


biopsy obtained Piopses arc now taken in 
all uncomplicated cases. 

Fluoroscopv U csoentlal for a complete ex 
aminatlon because h\ this means we ore able 
to observe the function of the cesophagus. 
The procedure also determines the foDowing 
points as regards cancer in this organ sue 
shape oatline and position of the lesson sire 
and shape of the lumen above and below the 
obstruction the presence or absence of mull 
marginal defects (Ernst) and fistul* and lung 
complications. This data is of utmost value 
In determining what form of treatment shonM 
be Instituted The crsophagoscopist if po»ibJe 
ahould be present during the roentgen ray 
examination of his patient By the use of • 
heavy thick opamie mixture and the taking 
of \ ray films of the patient In several (Dfrer 
ent positions it b nossble to oblsln s film 
iu^ as that shown In Figure ii which gives 
an accurate picture of the lesion — its position 
shape, and suc. 

Of soy cases in which the patients were 
examined roentgcDoiogically positive ^ r*y 
diagnoses of cardnoma were returned fn 97 
obstruction In 47 cases, conftnctwn or 
itncture In »i cases filling delect In 19 cases, 
irregulanty In 8 esses evidence of ulcnatHm 
in I case In no case was the Icikm mb*»- 
Jackflon reported a poaltlva tac^wy in 
diagnoaed U cancer by his roeitgeDolocist- 
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Fig 7 DUgramntttk »ketch OlmtratiDg Ibc reUUvT frfqorDC7 with wfakh 
the various orputs and lymph Ex>de areas are Involved in secoodaiy deposits 
from carciooDia of the cEsopbagos. The diagram Is based on 17 poatmortem 
esamloatkms. Of thb ournber 13 cases showed soevideoct of metastasn. 

THEATiiENT alivc and v-cU, i 2 yean and the other 9 

Trtaim^il by radicai surgery Surgical up- years after operation Turner found the 
proach to either end of the oesophagus is length of hfe was only 4 months In the un 
readilj accomphshed and >11110115 successful treated cases 

procedures have been developed for radical The abdominal portion of the oesophagus 
removal of new growths m these locations In may be approached by abdominal route and 
the cervical region the affected portion of also by a postenor mediastinotomy (Lflien 
oesophagus is excised and a new tube is fash thal) The operative mortality and the end 
loncil from a transverse skin flap The opera results of a senes of cases treated by these 
tive mortality following this procedure is not procedures docs not appear m the literature 
high. Turner reports 9 cases operated upon and one suspects that the results ore not 
with no mortahty and a length of life after satisfactory 

operation of 3 months, 4 months 6 months Torek m 1913 reported the first successful 
I year 14 months and 18 months. At the case of resection of the thoradc portion of the 
time the report was made 2 patients were still oesophagus for cardnonm. He obtained a 
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cure HU pttieot died 13 yw* later of pneu 
moma witteut recurrence of her cancer In a 
Uter commumcatkia Torek called attention 
to the difRcultica of the operative treatment 
and outlined the varloui causes of failure but 
concluded that operation offers the only hope 
at cure The operative mortality he bebev'e*, 
can be lowerea by careful sricction of cases. 
Saint made a very fyatematic and Impartial 
review of (he surgery so far attempted for car 



oflotna of the ceaophagos. He concluded that 
the anatomical structure and relallooihips of 
t^ ceacpphagus the highly malignant nature of 
the disttse the frequency of metaitasea, and 
the danger of fata) postcperative »b«i tod 
Infection ahoold lean to the use of palhatrrt 


loeaaurea as a roaUna 

Trtaimeni by imdinUott External irradU 
tlon by mcani of \ rav and radium has ui the 
past been given merefy with the hope of re- 
tardlng the tumor groi^ and perhaps le»^ 
mg the severe pain often associated with the 
late atage* of ui disease. The doaagc has been 
totally inadequate to cauK complete rcgrt^ 
aioB From a review of the anatomy and 
pathology of cardnoma of the cesophagui, it 
appears logical to expect more from roentra 
radiation of Uiese Wons. With this m mind 
wo are at present using a method of accu^ely 
outlining on the sHn surface four treatment 
portals so located Umt the beams of v my 
wfll cromfire at the level of the tumor The 
beam of radiation b so directed as to p« 
through Uie least possfUe amount of long 
sue It has been found that ifioo r may ne 
given through each of four portals 
bliatenng the skin or causing severe 
Uonal symptoms. Thb technique b s 
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Flfl ^ Chtrt ihofrio* lJ>« c«Dp*j*Uve dblribatko io ordnooui of tbe 
onofKBU^ Tbe wcroKn are rrare^ltd by tbe aofU bJack porUcms. Tbe fereale 
•et tetx^ to aoqt4lre ardooma of tbe <raopliaixu* at aa caAIrr ap thac doe* the male 


used m a senes of cases and the results will be 
reported at a later date 
Intra-osophageal Irradiation by means of 
radium in the form of capsules has been used 
by Guisea in a large number of cases. He 
reports temporary, but defimte decrease m 
dysphagia in all his cases and his results arc 
surprisingly good He reports 270 patients 
treated with mtra-oesophageal radium 30 pa 
tients hved more than i8 months, 4 died of 
mtercurrent affections without any evidence 
of cancer in the ccsopbagus 1 was alive 10 
years, i ii years, 1, 5 years, 4 4 years 4 3 
years and 12 more thaji 18 months without 
evidence of disease In all these cases biop- 
sies were positive He uses radium tubes of 
Dominia arranged in tandem and held in a 
bou^ by means of which the tubes are accu 
ratwy placed m relation to the tumor Two 
or three tubes with a total of 10 to 12 cent! 
grams of radium bromide screened by i 5 
millimeters of platinum are used and Inerted 
every 2 days for 10 to 12 hours Five or six 
treatments are usuallj given Of the cases 
which we have treat^ by in tra -oesophageal 
irradiation none has lived long enough to 
encourage us to continue with this method 


The insertion of gold filtered radium ema 
nation seeds directlj into the tumor has giv'cn 
only Indifferent results (Table III) 

Intra-asophcgeol mampulaUons Bougicn 
age and dilatation of the eaxanomatous stric 
ture has been given a trial at the Memorial 
Hospital The deliberate teanng and stretch 
mg of a caremomatoos stneture with the 
resultant opening of new blood and lymph 
channels for dissemination of disease together 
with the danger of rupture of the oesophagus 
hanDorrhage and fatal sepsis have led us to 
limit the number of cases treated by this 
method During the later stages of the dis- 
ease It becomes imjjossiblc to dilate the lumen 
and a gastrostomy becomes necessary unless 
one elects to send the patient home to die 
slowly of starvation. 

None of the cases In our senes was intubated 
or treated by coagulation with the high fre 
quenw current. These methods ore occa 
sionafly advocated m the Uterature 

PaUtaitve irtcimtnl (jastrostomy If done 
early m the course of the disease should have 
practically no operative mortahty If this 
procedure is earned out m every case regard 
leas of the stage of the disease a certain num 
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ber of caMS will die after operatkin but tbe 
ctujes of death will usual!) be due to perfora 
twn into the aorta with fatal harmorrhaca. 
pneumonia from a broncbo-anopbafcftl fistula 
(Fig ij) mediastinita etc Such muat be 
cuDed poftopemtive deaths but thc> are In 
reality deaths due to the patients disease 
In most cases the operatkin Is done under 
DcrNTXam intiltnition and block amcsthesia 
and 13 accompluhed without shock to the 
patient who sits up In bed on return to the 
ward and Is fed through his gastrostomy tube 
immediately He Is out of bed on the third 
day after operation and aoon begins to gain 
weight The dysphagia definitely decreases 
and the patient s roonde improves with his 
strength Our recent results irith gastrostomy 
arc very encouraging and these statistics to- 
gether with a description of the operative 
technique ha^ e been published (Martin and 
I\aston) 

At Memorml Hospital paDlabon has been 
aimed at and gastrostomy is usuallv done un 
less contra indicated or refused bv the pa 
ticnt This procedure has been combined with 
external or Intra-ccsonhagcal irradlatwn and 
in tome cues with Mth. Srvtnt>-one pa 
tienti having had gastrostomy and external 


irradiation h\*td an avenge of 6 months 
after treatment TwcKt patients treated bj 
moderate doses of external radiation bved an 
a^tra^ of 5 Si months after trentiMt 
Table III sho*-i the number of patienU 
treated tn various methods and the results. 


rBOpmxAXia 

« c do not •« oincM ot Iho J" 

patients wiUi lound health} clean teeth. 
Oral aepaja ia uauaJly advanced or d the pa 
tient be edentttloua. it la poisible to obtain a 
hlftoiv ot preceding denUl caries m most 

cases. It seems to be a frequent discs* amoo! 

the Russian poor who taic very httle cam M 
thetr teeth. rtoph}Iaifs should begin with 
care ot the teeth Alcohol hot Amds, eJ» 

bIvo use ot tobacco and spiced tood should he 

eliminated Slow and complete maitlca^n 
ot tood would prevent cesophageal tr»^ 
rallenU oath resophsgeal 
treated and the public educated to the po» 
bio aerionaneas ot such triam* syinptoms « 1 
feeling ot subitemal pressure and temponry 
dysphagia pjoososia 

Cardooma ot the teaophapis Is a ra^P 
fatal disease The nterage length ot Me from 
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Fill II C»rdJKMnio(tierc»opb«ii»th(Jw1rwthedelftil 
which may be biwipht oa by cirefol fidioipaptik lech 
aiqoc. 

the onset of symptoms in this senes was 
montiis and the average length of life after 
application to the hospital ^'‘a3 4-83 months 
m the Jo8 eases followed The disease ad 
vances so swiftly when symptoms arc present 
that a fatal termination occurs often before 
metastasea are demonstrable at autopsy The 
disease spreads b> three methods direct ex 
tension lymphatic permeation and the blood 
stream At one time it was thought that the 
nmwll islands of new gro w th sometimes seen 
dotted about the mucous membrane some 
distance from the pnroarj lesion were caxci 
noma implants. Since then it has been shown 
however that these were really upshots to the 
surface of permeated mtramur^ Ijoupbatic 



Fig RocDtRMfmm on admbtlon ftbowisg a bnxv 
cbn-aw^>hagrai MuU dnriopjng in t nranoma of tbe 
<Tvpba^i. ThlspalkQlhadtjciLSlrMlonypRtofTaciKor 
Inding ptirT«*o tad hnproTrd ci w o g b lo mom hoove In a 
wrdu wUr epettUoa 

vessels Table r\' gives the average length of 
life m the diflercnt groups 

Of the thousands of eases of caranoma 
treated ycarlj there haa been a salvage of not 
more than 10 eases The lethal nature of the 
disease becomes increasingly important r\hcn 
rvc realiie that from 3 lo 4 per cent of all can 
cer deaths occur inpatients with caranoma of 
the cesophagus The high mortahtj and the 
rclativ’e frequency of the disease make worth 
while the studying in detail of any large senes 
of cases with the hope that some due to an 
earlier diagnosis may be obtained or a more 
rational method of treatment suggested A 


TABLE rV— AVERAGE LENGTH OF LIFE IN EACH GROUP 
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mortfility of pnurticallv loo per cent leenis a 
hopeleis situation ancl small recompense for 
the tune and effort which has gone into the 
m\-e3tlgat»on of this disease. It seems wise to 
attempt a cure only In the \‘eTj few fa\*orable 
coses and to treat the remainder in a routine 
palliative fashion — possibly best bj external 
irradiation combined with gastrostomj 


I Intimate knowledge of the anatomy and 
histoiog) of the oesophagus is essential to the 
understanding of the treatment problems of 
cancer m this organ 

a The exact etioiogj of ccsophageal enra 
noma IS still obscure but definite predi^wslog 
and exaUng faaon arc known and iho^ be 
an aid in prophylaxis. 

3 Cancer of the ccsophagui makes up be- 
twern 3 and lo per cent of all the caranoma 
deaths. 

4. The disease is most frequent in the krarer 
third of the cesophagus 

5 Of the 267 cases with positl'-e biopsies 
15 were grade i 14S grade 2 39 grade 3 19 
■denocardnoma. 6 tmnntional cell cardnoma 
and iQ 40 cases the tissue was unsatisfactory 
lor grading 

6 Adenocardnomata of the oesophagus are 
more slowlv growing and give symptoms 
earlier than do the squamous ceD le^ns. 

7 Of the cases coming to autopsj 48 per 
cent showed no evidence of metaitases. 

8 Bronchopneumonia was a cause of death 
m 48 per cent of the cases 

9 Radical surgery of the ersophagus Is In 
dioated in a few earl) cases. 

10 The routine treatment should be 
palliative 

I I Gastrostomy followed by external 
irradiation offers tie most satisfactory pal 
hadoo 

13 Proph) Ians should be Stressed 
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DIVERTICULmr or the urinary bi^\dder 

Ak AN\LYSii or OxE HtrronED Cabo* 

\DOLrH \ Ktrmi \NN A.B 11 D fa CS^ Lm Aj*CfXE», CAurown \ 

Frm (ht Urotactca] frrTka «( tW Lm CcwnJ 


T he »tatU 5 of bladder dK’CTtlculiun hat 
passed from a rare cJIfilca] enfity lo a 
common urologlc dupnostlc finding It 
b a far CT) eincc there appeared in all but 6 
CBK* m the ■Kmeriemn literature and when 
other contemporary reports showed but 6 
collected eases from tbe world 8 literature In 
which the sac had been exeberL Prior to the 
present certur> the occurrence of dlx-ertlcu 
lum was usual!) found upon postmortem 
eiaminatjon The read) facflitj rww of Ito 
clinical recognition u due to the progress 
achieved in cystoacoplc and roentgen ray pro- 
cedures in urologic diagnoib 
Diverticulum of the unnary bladder has 
led to tome interesting anatomicophysiological 
problems, chief of wmch ha\‘e been etiology 
and anatomy \ adoui tbeones have been 
promulgated and according to these theories 
diverticula may be divided in four pnnapol 
groups (i) di\'ertlcuU which arc caused as 
a result of congenital and ac^uurd factors 
(s) diverticula congenital In onrin (j) dl\Tr 
ticula of the acquired type and (4) diverticula 
that ma) be either purclj congenital or 
purely acquired 

Some obser>'cr8 maintain that di%*ertJcula 
are congenital and have based such an opinion 
on the fact that they occur m infanti and 
young children, OtbOT ha\T contended that 
all diverticula are acquired since they are 
rarely found when urinary obstruction b ab- 
sent Most of the present day observers take 
a more lorical Intermediate \newpolnt name- 
ly that diverticula may be the result of both 
congenital and acquin^ factors. They maj 
exist from birth chiefly those in the fundus 
tahlng origin probabl) In a patent urachus 
whfle tbe rerrvalnder arc secondary to back 
pressure such affected bladders probably 
giving way at their points of congenital weak 
ness. An analysb of tbe present series of cases 
leads the wntcr to the same coDclurion since 
It was possible nearly always to demonstrate 


some type of bladder neck or urcthril ob- 
struct ton 

Anatomicall) the walb of the div'crtkiib 
are csKntlalJy composed of fibrotic and coo 
nccthx tissue fibers permeated with inflam- 
matorv dements Some observers ha\T re- 
ported the finding of occasiona] bundles of 
muscle fibers whlti when present arc said to 
be widcl) scattered or intcrwo^TO with the 
fibrous tissue There Is no evidence of any 
la>xr formation similar to that found In the 
bladder wall proper Usually all djvertfcnla 
have a smooth glistening lining membrane 
onllkc the bladder mucosa in appearance and 
showing histologically a flattened t>-pe of 
epllhdhnn. This has not boire\'er been 
substantiated by seme observers. KTsmi at 
tion of the patbological material from tbe 
diN’crticulectomles in the present series of 
revealed that tbe diverticula were com- 
posed of fibrous tissue with chronic Inflamma 
tion A lining epitbdud membrane was 

E resent in ill and appeared histotegicalJy to 
c of a more flattened squamous t>-pe than 
that found in the bladder proper 

Clinically, diverticula of tbe bladder have 
presented manj interesting facts. There U no 
dutmelive 8)’mptomatic syndrome T^ 
lack of symptoms makes thrir rccognitwo by 
diagnostic procedures with tbe cystoscope in 
\ ray one of importance At times the pr^ 
ence of diverticula ma> not be discovered by 
these urological diagnostic procedures 
maj later be found it open operation, big 
nifiemnt factors, as situation in relation to 
posiUon and drainage ske of the “if® 
lac, number exact nature of tbe etiological 
obstructing factor t>pc of i^ry 

must be carefully ascertained Recognition of 
such complicating associated fact®™ “,3. 
culua,cardnoma leucoplakia 
are of paramount importance if tbe 
1. to bT.dcqruitdy 

iDO«t cases has been the relieving of the ob- 




structmg factor If the diverticulum is of the 
retention type unnory stasis occurs which 
usually leads to severe unnary infection with 
organisms of the urea splittmg ty-pe as the 
streptococcus staphylococcus or Bacillus pro- 
tcus Such an infection may result in a very 
imtaUng ammomacal unne and therefore 
such diverticula must also be treated either by 
resection of the entire sac or a plastic pro- 
cedure to their orifices so as to insure proper 
drainage The latter procedures arc ^so 
usually applied to large diverticula 

There have been observed loo cases of 
bladder divcrticulosis in the Los Angeles 
General Hospital within the last 5 years and 
for that reason the following analy’ses and 
conclusions are detafled. 

ANALYTICAL SUIQURY OF ONE HUNDRED CASES 
OF DIVERTICULA OF THE URINARY BLADDER 

During the last 5 years thete have been 
5 984 admissions to the urological service 
Among these have been observed 100 cases of 


dnertjculosis These cases havT been dmded 
into two groups true diverticula and false or 
indpicnt divcrticulosis The basis for this 
division IS upon the cntcria that false or inap- 
icnt diverticula ore for the most part cellules 
or shallow wide mouthed depressions due to 
the protrusion outward of the cpitheluil lining 
between hy^xirtrophied muscle bundles and 
arc nearly dways multiple and found through 
out the bladder (Fig 2), the true diverticula 
arc more commonly smglc and larger m size, 
exhibiting a defimte orifice having an ana 
lomical sac liLc structure, and are usually 
situated In the region of the ureters (Fig j) 
There were 72 of the true ty’pc and 28 of the 
false cases *11113 maLcs an madence of i 2 
per cent or one m every 83 gcneml urological 
admissions Of the 72 true cases, 43 were 
found among 467 cases of benign hypertrophy 
of the prostate or an madence of 9 i per cent 
(i m 108), 14 were among 83 bladder neck 
contractus and median bars— ii 8 per cent 
(i In 5 8), 3 were among 254 caremomata of 
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c prostate i i per cent (i In 84) and 3 were from these figures that the reUtiw inddence 

among 31 urethral stncturei necessiutln^j la more common among bladder neck coolric 
operation (<^eri^ urethrotomy) — 14.* per tures, median bar and urethral strictures than 
cent (I in 7) (Table I) It ii IntCTesting to note In the presence of benign hypertrophj of the 

prostate. 

An analysis of the symptoms sherws that 
bladder diverticulum is not a diatinct clmlcal 
syndrome (Table n) The incidence of \'ariooJ 
unnai) disturbances presents a cCnkalpicttOT 

similar to that of an obatructivc uropathy m 
the iotrer urinary tract (bladder neck and 
urethra) with a complicating Infection. Fre- 
quenej in 53 cases, difficulty in 44 caK*. 
nocturia in 40 cases, dysarfa In *9 caw*- 
dribbling In 37 cases and burning In 33 ra** 
were the sjTuptoms most frequently encMot 
eted- Twcotj-one cases entoed the ho*p» 
with cDmplete'‘retcnt»n The outstainfi^ 
chaiBCteristic of the symptomatokigy was th® 
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ABC. 


Fiji. iA »Dd B DlJMpKittk dfinoMtrtti&n of • retrn J-Tr jC llIujimtloR a *ccoDd cj-tloroefllpTnoeriphlc 
tlcm dKtrticultnn by mearu of the contmt cyitoprmphk otetbod of dUjnto*!* In whfch na tirtlcral catheter i» cdlcd 
roelhod QtnUlQC Cent wdiom WWe aod aSr up In the dlvrrtlculum. 



Fig 4 . Cyatogram abowlog ie%*eial definite true diver and a dlfioie early (Brcrtlculoiit Is a men vfih g ipbul 
tlcula in a wotnan In whom the only obatneUng factor cord inlury 

that cDtild be demonstrated waa an hypertrophied Idadder Fig. 6. A atntrmst air cyitograra In a wtxoan. There- 
trigone. taloed aodiom iodide Ii htid In a perkystk abeco* con 

ITg 5 Cyatogram nhatratlng one large dtrcrtlculum pcdlny directly with the bladder and not in a dinT t^/tilrrm 

long duration, some patienta having bad os supporting the “acquired theory showing 
unnary disturbances, in a ndld form, well on that it is necessary firat that an obstructive 
to 15 years. process develop 

A distnbution of 97 cases in men and 3 in True diverticula of the bladder tend toward 
women emphasizes the fact that diverticulum singulanty for instance, 38 cases had i diver 
of the bladder is a disease of the male unnary ticulum 21 cases had 2 and 12 cases bpH 3 
bladder Most cases were found in later life or 4. This distribution of the diverticula was 
gi per cent occurring after the age of 50 years, essentially m the ureteral region as evidenced 
the largest number m any one penod was 4a by the fact that m 24 cases the opening was m 
and Occurred in the seventh decade of life, the right ureteral region m 13 in the left 
No infants nor children were encountered ureteral region m 22 the openings were bi 
(Table IH) This distribution can be assumed lateral and m 7 in the postenor and fundal 
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I’ll 7V,kfL CystoKTUti Qhittntliv ma opmlan in the hmhno/tiir bbdikf 
cac^ by a p^MaiioR totcrtiBal catrunna. Sorb a pJmrr maj be ctwfoKd 
with drrertiojhiirL 

1 jE. RoentiffCiQKrapbk \baBUfitiM) <4 iW IritraUiiaJ tract erf tbc uae 
caje The obliterated portVea i b tbe aite of ibe grvwib wbDe A b tbe rmne 
of tbe Cntok cortoeciioR iHtb tbe bUdder 


areas (Table r\ 1 A total of 65 of the 7a tnie 
cases (90 ptr cent) were found In the region 
of the ureten and this fact can be tahen as 
lurther conlirmator) evidence that the weak 
est points in the bladder mosculature are In 
the vidmt> of the ureteral orifices or that 
there ma> remain from a fault> embrj^ological 
dev-ekipmeot fmall patent ureteral buds which 
m later life detTlop Into diNTrtlcula a fact that 
must be consider^ In some In women Id 
wbom examination fafls to disclose anj ob- 
structing factor This ma> be explaio^ bj- 
the erabr^TDlogical devekipmcnt of the ureter 


TABLE H. — rVMPT01LAT0LOC\ 


Frtq at ocy 

Dlmcttlty 

octant 

DtkuU 

DrftiUirv 

Bandnv 

Hrtentioo 

Hcxottarli 

Urgency 

Hohsocy 

Btcljxbe 

EpMUynltb 


rVirrim ud (cw 
Lo« orf ■cltLt 
Uftkom 
Sopfipobrfc 


as It buds off tbe cJoaca or b> the fad that 
there can occur an absence of longitudinal 
muscle at these points. It nia\ therefore be 
considered thst a bladder wall must po«eas 
coogemtaR} weak areas as the rite of electron 
for diverticulnni formation but that a direr 
llculuro ma> ncrTT occur in the male nnJe** 
there b an obstructiN’e factor at cither tbe 


TABLE m — AOE 


II yy 
ji-so 

41-50 

TABLE n — iOCAnOX* 

Uubt URtml rtekn 
Left vtira] ic^kn 
Bllaleiml 

Riaht arrlrrm] ud femdo* 

Lrfl oitterml ud fandn* 

BOatral ud fiinda* 

Fmdos md ptulerW 
GemertDztd or todpfcil dh-ertlcukib 
TnUl 


41 

JJ 


i 



Rjt. a. CyltoRT»ml•bcminE^■»riou^Ua^JdeT6f^oTTTd^l^» ibc lunoot with multiple clhTttloil* C rlxnliutwu* 
tMocuted irilh di\-eTliaila ch the mak aritafy LUdder •ulUftR In « )>nad outline 
\ Hour-itla^ drformJty B IlluitrUe* on cloiy^alkKi of 


bladder neck or in tbe urethra Such bladder* 
as have no congenitaJl) weak areas ma> in 
the presence of a unnar> obstruction give nsc 
to onlj a diffuse formation of deep trabecula 
tions or cellules (grouped in tWs senes as 
Inapicnt divcrticulosis) 

In most cases there was residual unne 7 
patients having 50 cubic centimeters or less 
ig between 50 and 100 cubic centimeters 16 
cases 100 to 200 cubic centimeters and 23 over 
200 cubic centimeters tn a i patients there was 
complete retention 


TABLE V — ETIOLOGICAL CONDITIONS 


CoeikUoe 

Trae cxn 

FaHt CMn 

Total Caw 

Pri-lilfcaa 

Urpn Liaptjr ODaTnenn 

u 

.. 

^4 

tv 

u 

4 

■ 

Ctninoa 

1 


1 

CiTtliml ttiklMi 

J 

0 

t 

CtidaacM W 



* 

Civd iafsT 

1 

0 


BpotK panplcsH 




DietlamJ emod* ((anal*) 


0 

t 

nrpiUiyMrd trtaea* 


0 

1 

OakaDwa 


0 

I 

Hot WUed ( kuk) 

J 

0 

1 

Tottl 

T 

1 

00 


*TotAl, {po par cnx ol cmb 


TVBLr \1 — ASSOCTATrD CONDITIOVS 

Calculi 

niadder 

(Inriudlnjc j cav* wilh cakuti in dKtftlailurD) 
Upper urinary tracl 
rnMUttc 
Total rtJcull 
Luet 

DUdder turnon (cartlrwma) 
rapOIan cardnoma of btntJoe invmdins Uadder 
{■plthcUoina of kJdoey pehii 
tdcDocardooma of rectum 
FplUtdioma of car 
Diabetes 
Total 

TABLE \1I — TREATMENT 


To ctlologfc conditloo 

[One itacc inprapuUc 
PixwtaleclomWTwo ttage mprapoUc 
fPerineal 

Total 

Total 
Cyitotoioy 
iSoaUtk resection 
Grand Total 
To divciUcula 
Dlvcrticulcctomy 
Squler operatkra 
Punching orifice 
Percy cautery 
Total 

No treatment 
Refused treatment 
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C D 

Up 9.\ iDd B Coabut eT«(iifrmiDf ilwiaf hn rrUmUn dKnlirak oo 
tbejx>«trHoT ikU ot ib« U&dotf 

F^oCudD Cootrut c7«(ofT«miKvertl moetfa t/[erdhiTrtWle>:lo(D7 

demoBktntiBg t food UMtomiem] retnlL 


Aa analj’Bis of the etJok)gjc*l cooditJon* 
•bowed that pro*UU*m and urethral itncture 
apedahy the former w ere the dominant pro- 
ductire facton in 90 male patienta. There 
were 64 caies of berugn hypertroph> with 43 
caaef of true diverticula 18 cases of bladder 
neck contracture and median bar formation 
with 14 case* of true diverticula 5 cases of 
proatahc cardnoroa with 3 true case* t cases 
of urethral stricture with true di\Trtictila the 
remainder were individual case* of urethral 
caruncle (female) hypertrophied tngone (fc 
male) bladder carcinoma, cord injury, spastic 
paraplegia, and 3 cases (i female) not stated 
(Table V) 


Id 30 there were associated conditiont 
Sixteen exhibited urinary calcuh dlstrlbulrt 
as follows It with vealcal calculi 5 of which 
were within the diverticulum 3 with renal 
calcuh and i with prostatic calculi, Sct« 
patienta bad luea 2 had cardnoma of tM 
bladder and i each had an epftheboroa of the 
kidnev pelvis ^enocaranoms of the rcctmn, 
epithelioma of the car a papfflary cardooma 
of the Intestine Invading the bladder sad 
diabetes (Table VI) In none of the cases « 
diverticula was there found an a»oaateo 
neoplasm, leucoplaHa, or tubcirnlotia. 

■neatment was directed chiefly toward tw 
etldogical conchtkm and secondarily to tiic 


KUTZMANN DR^RTICULUM OF TIIE URINAR\ BLADDER 
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Figi. loA and B Contrast CTstoprams demonatnlinj a larjc retention 
dlvcrtktilum In tbc rkfat wall of the Uukkr There are ae^-erml smaHer divtr 
timla on the left wall bat thoe drain walL 
Flga loC and D Contraat cjatufiami l 4 month* after treatment with the 
Perry canteiy to the dlverticnlom and lu orifice. Although there hu been a 
■light change in actual alxe, satlafactotj drainage ha* been achlered. 


diverticulum if it was of the retention or large 
type Upon this basis the ctiolopcal condi 
tion was corrected or treated p« 3 hatively in 
7^ cases and the diverticulum was treated 
directlj m 17 cases In 44 cases prostatec 
tomy was done (2 m one stage 38 m two 
stages and 4 by the penneal route), in 15 
cases bladder neck punch operations were 
done (ii open and 4 closed) in 15 cystotomy 
was done and m r a prostatic resection with 
the high frequency loop In the 17 cases m 
which the diverti^um was treated directly 


the following operaUons were done divcrtic 
ulectomy 8 cases the Sqmer operation 3 
cases, orifices punched out 3 cases, Percy 
cautery, 3 cases (Tabic VII) 

A study of the follow up letters has shown 
that our method of treatment was adequate 
m the majonty of operative cases Most 
cases showed improvement as evidenced by a 
marked diminution in symptoms and unnary 
infection, disappearance of residual unne and 
distmct gain m general health Follow up 
cysto-urographic studies of such treated cases 
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Q« could be retched who had had a proatatcc 
tomj or had had in addition some olnatlc 
wori. on the di\‘crtlcuJujn orifice rc\*caJed for 
the most pxirt \tr} httJe change in the sUc 
of the diverticulum proper However the im- 
portant factor— dramage — had been achieved 
An excellent anatomical roult was obtained 
in the sev-eniJ patients who hod had a diver 
ticulectomj From our data it ma> be in 
ferred that a minimum amount of attention 
maj be paid to the diverticulum proper but 
that it U most important to remove all etio- 
logical obstructing factora and to institute 
thorough drainage If such has been acbicvxd 
and there are rw di\TrUcula of the retention 
t>pe pr es ent the patient wiD be greatlj bene 
fited 

Unless the indications be definite such as 
retention poor drainage marLed infection 
small orihees di\TrUcula for the roost part 
am be ignored following the rcmedj'ing of the 
bladder neck obstruction AtterapU to treat 
surgically some types of diNxrtlcula os for 
instance those situated in the subtngooal and 
ureteral regions ma> lead to much additional 
technical difliculty often producing surgical 
shock and e\'en death- 

COKCLUSJONB 

I Di\erticulum of the unnary bladder la a 
disease tthich affects the male chiefi) and oc 
cun for the most part In later life during the 


prostatic age. It Is nearly alwaji assodited 
with an obstructive condition as pratatisn 
or urethral stncturc. 

a Tbc incidence of dlv-crticulum U as fol- 
lows in the urologic cases in g en eral i t per 
cent in benign hypertrophies, 9 i per cent 
In contractures and median bar obstruction 
16.8 per cent in urethral strictures neceadtat 
ing opcmtlon 14 3 per cent and In caranocoa 
of the prostate 1 i per cent No definite dm 
Icnl symptomalolo^ Is noted except possfbJy 
if a lower unnaiy tract obstruction with Infcc 
tion Is present there is an accentuation of tbc 
characteristic symptoms of the assocuted 
condition 

3 Diverticulum of the urinary bladder B 
the result of both congcmtal and acquired 
anatomical factors 

4. Anatomicailj it was found fn the preseit 

senes that 1 be wal is of the divert] culuro showed 

fibrous tissue with penneatlon of chronic In 
flammaior) dements. The dAtrticula were 
lined with snooth, gUstenlng membrane his- 
tologically the flattened l>T5c of eplthdhrn) 

5 DiiTTUculum of the unnaiy hdadder B 
treated roost Btis/sctonly by the contctloc 
of tir obstructing facton only sach diver 
Ucula being indJddually treated as may be of 
tl* retention type or of a Urge slie. Thl* 
method of procedure wQl give gratifying re- 
lief from s\mplomf that have been Intone 
and of long duration 
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HATERTROPHIC INTESTINAL TUBERCULOSIS* 

V V, D WIS Ch M f\icT^ FRCS (Jjco.) MvxcnE5n;i HxnLvVD 
Sp f Kil UrtKint M iicbr<(«r Ltfirawr 


T he prcvjnt paper is based upon a re 
\ncw of twcnt> nine eases of hjiicr 
trophic tuberculosis of the Intestine 
treated in the Surgical units of the Manches- 
ter RojTil Intirmar^ dunng the past ten \car3 
The number of cases recorded is small the 
disease being a comparati\cl\ rare one (dur 
ing the same penod and in the same instltu 
tlon the number of patients admitted suffer 
ing from intestinal carnnoma is as 1123) 
The results of surgical intervention hoi\c\Tr 
rticularlj i\hen of a conservatiw nature 
\'e been so generalU successful in this group 
of eases that It is suggested that a statisttail 
consideration of the ctiologj and treatment of 
the disease based upon them might be of 
value 

It IS perhaps ad\Tsablc to indicate at the 
outset that consideration is limilwl entlrcl> 
to those cases corresponding to Tj’pe 4 of the 
so called ' French clossihcatioo of intestinal 
tuberculosis This ishich is purch a patho- 
logical one enumerates the following \’anctic» 
(1) the ulcerating tj'pc or tuberculous enten 
tis (2) the stcnosing t)!^ (3) the entcropen 
toneal tj'pe and (4) the hypertrophic type 
Tj’pes I and 2 being invanablj sccondarj 
to phthisis m adults anti forming the bulk, of 
intestinal cases in children constitute the 
overwhelming majonty of all eases of intes- 
tinal tuberculosis. The remaimng types are 
comparatively rare but as one of these the 
last IS the onl> vonetj amenable to surgical 
treatment — with the exception of those see 
ondary cases in which perforation or acute 
obstruction demand urgent rdicf — it is only 
this type which is seen with any degree of fre 

S uencj bj the surgeon ’ This is illustrated bj 
le fact that of the 35 coses of all types of 
intestinal tuberculosis treated in the surgical 
wards of the Royal Infirmary dunng the pe 
nod under review 29 were of the true hyper 
trophic vanety 

TV cxUb4t* ofxralK precxJwT* •dwcmlfd V AixUVJd, ^ 
klocrtrai, f« au t u nipfcalyl t Wrraloai nttrlUi Vn aever 

b«ca doTiUd. la Mu ol th« pM rimlu ckfaxd br tUtaolln 


A comparalEc anah’sls of these cases fol 
lows 

FTIOLOC\ 

Si/tta/fon The situation of the focus of dib 
ease Is indicated in Table I 

TABLF I — DlSTRinUTIOS OF TIIE U.i»I()SS 

( *-<1 

ttcocxnl jj 

SiCTDokI cnion j 

Urpallc ftenrt 1 

colon I 

Appendix t 

jejunum I 



These figures correspond fairl> closclj to 
the majonl) of publisncd surgical data Of 
Mummery 5 list of jco collected eases of 
hj'perplastic tuberculosis aflecting the colon 
87 inx'oK’ed the caxal region 6 were confined 
to the sigmoid while the whole or a large part 
of the colon was in\Tidcd In the remaining 7 
Anderson and Munro reporting 9 similar 
eases state that 6 were of the caxal t\7>e 2 
were situated in the tran5\crsc colon while 
1 was of the diffuse tj7>c in\’oKnng the as- 
cending and transverse limbs No eases in 
volving the transverse colon occurred In the 
Infirmorj senes It is a rare lesion onlj 2 of 
43 cases of hj’pcrplestic intestinal tuberculosis 
reported b) Caird being aflectcd in this re 
gion Similarly I ha\x l^n unable to find m 
our senes an example of the peculiar ‘ gas- 
pipe colon where the whole colon is the 
scat of a generalized tuberculous thickening 
but this 13 scarcclj surprising as the tj^pe is 
extremely rare the only published eases being 
single ones reported b> Bnddon Lartigau 
Elliott and Mummery 

Age \ncidentx The awrage age of the pa 
tienta was 30 >*ear8 the youngest being g the 
oldest 69 years 

These figures correspond closely to simDar 
published statistics The average age in 
Mummery's 80 cases was 32 years the oldest 
patient being 78 years and the >’Oungcst 7 
Erdman s 6 cases gave £in average age of 30 


rraetrtV Won tV Swtlexl Sodrtr U&rcli. jgji. 



9 o8 


SURGERY G^'NECOLOGY AND OBSTETRICS 



\Ttui ^ er\ sinukr 6gurw are reported by 
\ ikoljsU iluelJer ShroU and Kaetlner It 
li of interest to note that this tvertj?e age of 
30 jears la also the a\TriM age of sev^ 
large sene# of phthiaicaU patients 

3 'tr fnctdcnce Tsreatj-one of the 
TOT females and 8 males. 

Thu sex inadence is wmewhat different 
from that osuall) accepted namely that the 
sexes arc affected with equal frequency Thu 
ratio b illastrated by the Ibt of published 
figures quoted b) Alumraer) (Table ll) 


TABLE HL — WCIDENCE OE COJfCUElIKT 
TUBCBCULOUS LESIOVS 

Can 

nuiikb , 

lc(a(ul bIcct 

llmrplaitk tBbnrvkMfaof rrctoio i 

Toficrailoas trthrill* ot ribo» faint 
TnbercuJoc* bdiicwUl tbarm ud Ubefcilooi 
•tractoTC ol Oenre 

^ 6 

PamUftr id 

It win be seen that only 2 of the patients tuf 
fered from phthisb — (one raaj add m paren 
thesb that now both these patients are fret 
from active disease) — while 3 others had com- 
adent tuberculosis of some port of the gastio- 
mtcstinal tract TTseae findings arc In accord 
with the generally accepted view that the dis- 
ease U not osually associated with taberculosis 
elsewhere except In a small though definite 
proportkm of cases. It u interesting to note 
that the percentage of cases free from other 
tuberculous disease in Mummery s senes, 
namely 14 per cent, u \-cry close to the figure 
of » per cent m the Infinnai) group (Four 
of Erdman s 6 cases had qatescent phthins, 
bat It would appear unjustifiable to accept 
percentages baa^ on such a small figure ) 

7 *Af p/ primary er srcondary hjet 

Uph These raulli throw little hght on the 
IntermmaUe discussion as to whether hyper 
trophic intestinal tubercnloib is truly a pd- 
maiy or a secondary disease. Cumston beDeves 
that It b almost always pnmary Henuoe 
ter that it Is usually secondary to ph thi sis 
and all variations of opinion between the* 
two extremes have been registered bj various 

authorities. A variety of causes would appear 

to account for these differences. In the first 


TABLE IX — SEX INCIDEJfCE 

C*wi 

Slmniimy Bo 

CoQfHh 77 

Bfmiy 7 j ^ 


SJ 

4 « 


ilucUer actually reverses the order by fUt 
mg that males are affected more than mmales 
In the pKuportion of 3 to 2 The discrepancy 
one supposes b due more to the (compara 
tivdy) small number of cases reviewe d than 
to any ctlologicaJ factor 
Inadence of labemlotis ehaehere Table 
in b self expianatory 


C ’ ce It b probable that too much Importance 

been attached to the 2 dasdcal cases of 
Lartlgau and Beck In which each observer 
failed to find any evidence of tuberodoss 
ebewhere in spite of a moat erh i ii s h ve 
minute postmortem eiaminatloa. It b 
an exaggeration to make these bobted fip^ 
logs the basis of a contention that eU the 
cases are primary In origin Second assom^ 
tions based on the review of a small mnnber 
of f niih consequent miso* of the per 
centage lystem, must inevitably lead to 
failles. In the third pbee most of the 
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TADLC 1\ — DURATIOV OF bVIlPTOilS 
\\TTajt< duntlon *0 months 

Sbort«t dunlfen 3 <!*>■■ 

Longrtt dar»tfon 10 >T»r* 


T\BLn\ - D.CIPENC1 OF lVDl\ IDUAL 
SMlPTOilS 

Mlmutlns cruwtlpatlon und durrbirm 

ComtfpalkMi only ' 

Dbrrtm only 

Boirel* rectjlar 

Bhwd In ttooU 

Slhne In »{ooli 

Dlnod and dime In itooU 

PalpaUe ro*« prr*«l In iR ca»c^ (65 per ceol) 


TABLE M — S\UrTOit S\'NDROMF^ 

r ^ 

Syndrome of chronk inlrttinal olrttructlon ij 

Syndrome of chronic IntetUnil obitruction with 
dtematlrtR comtlpation and dtarrlxr* 6 

Syndrome of acute fnteallml olwtrticllon t 

Syndrome of recuirent appendldtU 4 

Syndrome of acute appendldll* J 



»9 

larger senes include in the figure all the widcl> 
^'a^>'lng tj'pcs of intestinal tuberculosis in 
spite of the fact tliat (at least in adults) the 
ver> common ulccratn'c t)!^ is almost in 
variably sccondan In this connection some 
figures quoted b> Lavrrason Brown and Samp- 
son are of interest On postmortem exorainn 
tion Heller found pninary intestinal tubcrcu 
losis in 16 of 107 cases (in children in whom 
the madence of the primary tj’pc is admit 
tedly most common) Bonome m ia6 cases 
■out of 769 cases of tuberculosis Biedert In 16 
out of 3104 rflafxt of tuberculosis, Bovuird in 
150 out of 1481 tuberculous cases, while Gant 
m a collected senes of 22 735 autopsies, found 
primary intestinal tuberculosis present in 7 ** 
per cent Hartmann goes so far as to state 
that 85 per cent of all cases of tuberculosis of 
the intestine in adulU is of the h>’perplastic 
type. 

Careful assessment of roost of the published 
figures of postmortem cllmcal and \ ray 
findmgs suggest that roughly jo per cent of 
all m of hypertrophic intestinal tuberculo- 
sis arc truly primary in ongin It will be 
noticed that both m Mummery s and the 
Ro3ml Infirmary sene* this figure is closely 
approximated 


FTk t Hypertrophic loberoulodi trf hfTatk eerure 
Cm* \o S Rj3/a4- J W mak tjfed 45 ywv Three 
oueths history of futonte intestinal e^troction Lnts 
of velfibt eery uuiied. Larxe fLied tunwr lo ncht hypo- 
cbondrium. Opemtlein, Septereljer as 1014 asceflidlnK 
transx'me colocotastoiny (UrtDor irmno>ibie) Esamined 
Sox-effiber la, lojt and found to be Id eaceDest health. 
Weight steady No iDtesllnal symptoen. (PostopentUt 
barluro-eaieTn* Nmiy refused) (\ ray by Drs- riitersnn, 
Twining and Gray) 

SYMPTOilS 

The duration of sjTnptoms, the madcncc 
of individual f>'mptonis and the tj^pes of 
symptom complex are summanxed in the 
Tables IV, Y VI 

It will be noticed that of the \’anous sjTnp- 
tom complexes exhibited the commonest is 
that of a subacute intestinal obstruction tsiUi 
Intermittent attacks of mtcstinal cohe, a defi 
nlte tendency to constipation with very occa 
sional attacks of diarrhcea the whole extend 
ing over a fairly length} pcirod of a >’car or 
more AltcmatmgconstiFiation and diarrhcea 
the presence of blood or slime In the stools or 
diandicca alone are only very occasional 
symptoms but a striking feature Is the pres- 
ence m 65 per cent of the cases of a palpable 
abdominal tumor noticed In more than half 
that number, by the patient himself In one 
case acute mtestinal obstruction, a comphea 
tlon of comparative ranty supervened The 
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TABIX X. — WAiWlCi: stATtsnca 


iXaanw 

Com 

IfMWtSRtH. 
hj aomhM 

Ptiauwi 

Uoatnl G«fml 

M59 

K. 

I4 

AOcb 

fio 1 

* 

*•5 

Uts 

»57 

8 

1 3 

Itob*on 

JOO 

S 

>7 

Lctole 

JOQ 

* 

7 

Untr ei PaunTtrsids 

1 JtO 

6 

» 

Dctter 

7,6J0 

16 

• 

Scott 

79 

1 I 

s 

Ut^ro 


i Ti 

1 

UirvkX 


< 

I 

ToUl 


»iJ ! 



commatdcaUon to ^tus7□ He mentfeos 7 
cues of {leodscal Uibercolosii wUch were so 
Improved bv a stage lateral anastomo^ 
that furtber treatment by resectioo was un 
necessary 

The possibility of caranoma supervcalag h 
probably mnch exaggerated, t^gh there fa 
no doubt that it does exist u two coses re* 
corded by Herrog testify but it fa so rare that 
it may be completdy tmcountcd u an argu- 
ment for reeectioiL 

paiUAa’s APPEKDictruta ruBKacuioso 
One case confined to the vermiform appen 
dix occurred in our senes. The tvu^iUjms 
were those of t>’pical recurrent appeudiada 
Qilminating In an acute attack, for which the 
appendix waa removed and only sbown on 
rnicroicopic examination to be tuberculoui. 
The othCT organa were apparently nonnaL 
The patient imfortunatcly la untraccable, 
TUa subject hu been cthanstlN'dv re 
viewed by WarwKk, who quotes Scott’s col 
lected figures concerning frequency with 
which tubercle fa encountered in the routine 
examination of all appendices removed for 
other condftwna, ptmrfpaHy acute appeadf 
atia. The list ahown in Table X fa modified 
from her paper 

In a sed« of collected Engifah caacs, Lock. 


wood found the percental affected to be 1 
Analysla of the Mayo dlnir figures ibow a 
conaidcnible decline In the Incidenco donng 
the last a decades, a change aaaib^ by ^ J 
Mayo to the almost umversal adoption In 
Arnica of the clean KTldy 


HYpntTBOpnic "nTBSsimosis 07 tth 

SUALL DTtEST Ua 

An exarrole of hypertrophic tubercnlosia 
tnvoivlng the Jejunum 18 mches from the 
duodenojejunal flexure, occurred m our ae rie s. 
Thia ia an extremely rare condition, ao un- 
common that I have been able to find no more 
than 8 cases recorded in the literature. (Mas- 
»n and Mclndoe Cunningham and Snlerson, 
Garvin Counsellor Laxtlg^) Tbe patient, a 
mun aged 51 gave a 6 weeks’ history of sob- 
acute mtcstiniJ obstruction with severe colic 
IHf#’ pain und vomlUng Examination re- 
vealed a mjiss In the n^t Qlac fossa, dlag- 
ao^ at operatioo u a card noin a of tbe nppei 
lejunom. The tumor was cxdsed with some 
Incho of bowel on either fide and end-to-ead 
jejunostomv was performed- Subiemient mi 
croscoplc eramination nve the true oiagocana. 
Tvro and a half years huer the patient states 
that he Is in perfect bealth- 


COITCLUaiCiW 

Tbe subject of this inquiry was wgge^ 
by an observation of W" J Mayo a (qootedj 
commenting 00 tha freed^ from sympto^ 
enyjyed by several patients, following a first 
stage abort -orcui ting operation for ileocmesi 
tuberculosis. InvesSratlon Into the 
history of twdve dmilar cases simuwy 
treated has ibown an identical rexult, witn 
complete freedom from symptoms, 
ance of the tumor when present, ™ r*I~ 
improvement b general health, in all tOe 
cases, at btervals varybg from i to 4 ye*” 
alter operation- . 

It fa iuggttted therefore b view of 

and rimilar puUfahed ftatistici that tbe w 
Mnerallyh^ that complete eredkatim 
rfju «ta «» b the effetdTe tr«tmen^t™ 
disease ia faHaciotu, and that 
in view ol the mortality 
aectsaary pcocednre, except b picked, mitaoie 
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THE EXCRETION OF OVARY STIMHLATING HORMONE IN THE 
URINE DURING PREGNANCY 

Ira Riumcttf to Unxutr O uxn rr 

DOUGLAS P irpHPHY WJl, Pttuimu 

Ita B-tiw I-CW. w Cl7wa*,lc 


T his report concerns the imountol ovEiy 
ftimoktiiii; bonnoDC which h excreted 
in the urhie danng prcgnincy ■nd the 
effect of tltcration In the output of unnc upon 
the rate of excretion of the hormone. No re 
port wax found In the literature which ns 
corded the measurement of the hormone tn 
the orlne, by the use of the rabbit tat of 
Friedman' and none occurred which dealt 
with the relation between the output of urine 
and the excretion of hormone ai measured by 
xny method. For these reaaons the preamt 
atudy was undertaken. 

EXPEtncDfr 

The atnount of urine passed In houri by 
■ 8cn« of 24 pregnant wnmea was measured 
and the hormoae content determined. A cor 
rel^OT between the alza of the spe«imens 
and the amounts of bormotfo whi^ they con 
tained forms the basis for tlte report 
In order to secure acoixately collected 
rpeomeni passed by nonnal pregnant women 
living under tmifonn phyafcal conditlanj an 
attempt was made to ho^talise an adequate 
number of rich Indmduals Fafllng to secare 
a sufBcaeiit number of normal subjects. It was 
found necessary to utlliie other 
patients, who exhibited mUd or moderate^ 
serere compDcatloas of pregnancy (Tablo I) 
AD but s of the 14 patlmts were fa the middle 
or last third of gautloa CTahle KD and all 
but one were coofined to bed on the day that 
thdr onne was being coDected. 

First, a *4 hour ipecimen was coDected 
from ach of the 14 fadividuals, wbm on a 
po n nal fluid Intake measurement of the 
hormone fa t ho e ipcciinens supplied data on 
the limits of Its excretion- On the foUowfag 
day 6 of the 34 petients gave a second 24 hour 
spe cimen , which was much larger thfin the 


first one due to a forced Ingestion of fluidj. 
A comparison of these specimens with the 
first ones, formed the basu for obacmtlonj 
on the Influence of urine output on hormooc 
exoTtioo 

^ ttritu. Each *4 boor med 
men of urine was measured,, and a sample re- 
tained for anilyiis. A 30 cubic ctntinteftt 
portion was chiDed. ThiolRfivt slightly with 
acetic add If alkaline, and ^aed. It was 
then wtD shaken with five voluma of absofate 
alcohol and the mixture was penmUed to 
stand In the Ice box over nl^t. material 
was entrifugated, and the supernatant bqtrid 
poured off the re^dae was air dried tsd put 
into Dormal salt aolutioo the latter equal la 
amoxmt to one half of tl:» vofame of 

chlUed oifae. This talract was employed li 
the soime for the bormooe. 

Pn^craiicn <>/ animals AdnJt female rab- 
bits fa the estrous stage, were uvd for aD 
teata. In order to assure a suitable degree of 
heat, each aplrrrl was permitted to cast a 
Utter being caged alone from the date of the 
last sacteasful miring until the end of the 
experiment The Utter was removed the day 
of birth and the ■ntmal used for test shortly 
thereafter 

Bermans unti and meHod oj mtasvanmL 
The amount of hormone Is expressed fa rabbit 
units ptbU) A rahWt tmJtis defined as that 
quantity of honnone pr esent fa the imaDest 
amount of urine which, on intraveiioas fa}ec 
tion into tn eitrcrus rabbit, will be followed by 
rupture of at lost one fo D l d e. In order to 
rihi nv p j this amount of uifae a scries of rah- 
hits, one anbnfll a day received graduated 
fatravenous fajectious of the urine erbad 
until the maxiwam nan-ifftdlM aai 
effedtve dosa were determined. An 
dose was given to the firat anim a l of 
sexlea. If foUlcQlar rupture was not obeerstd 
at operation or at neotpay 30 tn S4 boao 




preceding dose. If the first dose was effective 
the following dose was reduced to one half of 
the former one. This dosage ratio was em 
ployed m all cases, excqit where amounts of 
extract exceeding i cubic centimeter were 
necessary Here the mcrcase of dosage was 
sometimes less than twice the preceding one. 
The amount of urine containing i rabbit unit 
IS defined as that quantity mldwa> between 
the TnftTTmiim and mini mum doscs described 
With thU amount of urine determined, the 
hormone content of the 24 hoar ^)eamen was 
computed 

iZSUlTS 

The amount oj hormone excreted tn 24 hours 
The amount of hormone excreted in 24 hours 
by 24 pregnant women hving under controlled 
physical conditions and on a normal fluid 
Intake, is recorded In Table I Though the 
upper limit of excretion of hormone was in the 
neighborhood of 14,000 rabbit units more 


Since most of the patients suffered from 
complications of premancy, and because little 
Is known regardmg the relation between them 
and the excretion of the hormone, their rela 
tlon IS shown in Table L The normal patients 
and most of the nnhealtby ones excreted less 
than 7,000 rabbit units 
Three of the pathological conditions are of 
interest toinrmla and abortion, because they 
arc peculmr to pregnancy, and diabetes meUi 
tus, because, In the specimens from the dia 
bctic patients an unusually laige amount of 
hormone was present (T^e l) Smcc the 
amounts of hormone m the first two condi- 
tions were not unusual. It appears unlikely 
that such compheatmg conditions influence 
the rate of excretion of the hormone. Whether 
the presence of diabetes mellitua is related 
directly to the large amount of hormone, 
which a patients having this disease excreted, 
requires further Investigation, 
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Tim rd 4 ium of oni^ of kHm to cxcrotlcK of 
hormont Two >4 hour umple* of tuine 
passed OQ fucccetting dav* were collected 
irom 6 Individuals, In each instance tlve fiiat 
sample wu the smaller and resulted from a 
normal Intake of fluid the second larw 
tpedzDcn followed a forced ingestion of flmd 
1 ji each case the 3 spedmena varied arordii 
mately 100 per cent or more b die (Table 
m) whereas the amounts of hormone which 
each contained were about eoua! From a 
comparison of the fignres in this table, It ap* 
pears that the excretion of hormone by the 
same Inttividnal on succeeding days do« not 
increase with increase in the output of unne, 
but remains constant In fact, from a study of 
thes e cases, and of 4 which are not recorded, 
an tecrease In the output of urine not only was 
not associated with an increase In the amount 
of bormooo which was excreted but, If any 
rdation between the two does exist an In 
creased output of urine was usually associated 
with a decrease In the exerttkra of borroone 
the latter result however b believed to be 
more apparent ttmn real. 

DtdwUons The number of observatkos In 
this study b srrmll and the patients wbo sup- 
plied uriu specimens were not aQ healthy, nor 
were they in the same state of pregnanqr 
Also the number of antmali for use was 
limited- Nevertheless the results seem to be 
significant. 

It is apparent that the excretloa of the 
hormone is independent of the crutout of 
unne that on Increase in the latter haa no 
tendency to wash an additional amount of 
hormoDe out of the body In fact, the reverse 
may bo true, Thb latter point needs further 
inveatigatlon 

Because the cicretkra of hormone Is con 
slant and the output of urine normally fa 
variable. It fcilows tl'wt the concentration of 
hormone must vary from sample to sample of 
unne. Conseouently the excretion of hot 
monc cannot be expressed accniatelv If at 
all, in terms of urine output. It fa evident 
therefore that the amount of bortnone which 
Is excreted must be measured directly and 
should represent the amount passed In a suit 
able pen^ of time In order not to reflect 
marked alteration upon it by changed physical 


conditiasa. For such a measurement, the 
34 hour speomen seems moat suitable. 

The present method of metsanng the 
amount of honnoiie In the urine fa more ac 
curate than other biological onrf bA like 
them, poaseaes too many (flsadvantages to 
make it sultaUe for cUnl^ puipoees, though 
It win continue to have value as a research 
method- The expense of maintaining a larre 
cokn^ of animals and the time conAiffled m 
securing an adequate number of animals in a 
sidtahle degree of heat are taro of the chief 
(Usadvantages of sudi a procedure. These 
combined with death of animnls ihortlv after 
injection and the wide variation In the 
amonnta of bormooe In the (Merent ipea 
rocna of urine, which necessitated many on 
sncceaalul measurments before the deadred 
determinations were secured, greatly pro- 
longed the period of the present study 

In ^te of these difficulties, addiflonal qoan 
Utatlve estimations of the hormone dther In 
theunneorUood orlnboth should be carried 
out, and tlie normal limits be cleaiiy cstabEsh- 
ed, after arhich the amount In patbologtcal 
sUto should lx esdnated By such studies 

light may be thrown 00 the causes 0 f so me of the 
pathological cBDffidons pecoliar topregoancr 
as wdl as upon the influence of these dlseaso 
on production and excretion of honnone. 


smniAaY AltD COWdUSlOHB 

I The amount of ovary stimulating bor 
mono (expressed In rabbit uniti) in 3° ^ 
ipecfa^ of urine of 24 pregnant women is 
recorded. 

3 Some patients were Dormal others a 
hlWted mild compbcatloM of pregnancy the 
majority were in the last third of gestatioo 
when thefr urine was collected. 

1 The amount of bormooe excreted m 14 
hcran TMitd Itom l«, Ihui 100 to ^ 
Hooo iihWt iffllti the ra»)ority of paticnU 

voided lew thin tibHt unlti 

4 The eicretlooot hormone by to 

Indlridnil from diy to div ™ 
conatint and was independent ot the ootpn 

5 From these observations, It is condoded 

that 
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a, Vanation in the output of urine has no 
significant Influence upon the amount of ovar> 
stimulating hormone which is excreted 
b Estimation of the rate of excretion of 
o\-aT> stimulating hormone, should be based 
upon measurement of the hormone in the 


unne that is passed In a 24 hour penod, and 
not upon the amount in a smaller sample of 
unne 

Tie auUior U ETcatly Indebted to Dr M IL FrkdnuD 
for fofxntknis end cootlnucd attUUuwe throQ^hoQt the 
period of Invetdpitlon. 


PROFOUND BLOOD PRESSURE FALL TOTH BRADYCrVRDIA 

A Normal Pulse Rate is Surgical Procedures^ 

HUBERTA iL Ln'UsGSTOVE, M D S, ELIZABETH McFETRlDGE, M D, axd ROBDIE BRITVNFR M D 

CmcAco 


T he pulse IS on important factor in de 
temumng the general condition of a 
patient undergoing a surgical procedure. 
Frequently the person delegated to observe 
changes in a patient is a nurse a medical stu 
dent, or an occasional practitioner whose in 
terest is primarily in the operation From ob- 
servation, It appears that the pulse rate as an 
index of threatened collapse has frequently 
been overemphasized and that careful obscr 
vation is not made of changes m the quality of 
the pulse Macleod (1920) speaks of the pulse 
being rapid during surgical shock, Howell 
(1927) and Orr (1928) state that the low blood 
pressure that is characteristic of the condition 
of shock is assoaated with a v-ciy rapid rate of 
heartbeat Our data mdicates that the pulse is 
not necessarily rapid during the condition of 
BO called “surgical shock “ 

Many authors mduding Cannon (1923), 
agree that a state of so call^ “shock ' may be 
said to exist when the systohe pressure falls to, 
and remains as low as 80 millimeters of mcr 
cury Smcc the use of the sphygmomanometer 
dunng surgical procedures has not, as yet, be 
come widely employed a proper interpretation 
of the pulse is even more important. 

Observations mduding blood pressure and 
pulse changes have been made on 268 cases 
that presented during operation a systohe fall 
to 80 millimeters of mercury or less The age 
madence wasiairly evenly distributed from i 
to 70 years Three cases were over 70 years of 
age, 147 cases were male and 121 were female. 
Novocam, ethylene-oxygen, ethylene-oxygen 


ether mixtures, ether, nitrous-oxide gas coca 
ine,and spinal anccsthesia were the anaatheUcs 
emplo^*cd, the last three agents being in the 
inmont) A total of 4410 operations arc in 
duded In this senes, 2 o68of which were major 
surgical procedures and 73 were double majors 
(operations lasting over 3 5 hours) Surgical 
procedures vaned from rmnor opienitions os 
tonsillectomies to major intra abdominal and 
brain surgcr> 

In our series of 268 cases presenting a blood 
pressure below 80 nuiliraeters mercury, 50 or 
18 5 per cent did not exhibit a pulse rate abo\ e 
100 per minute, 49 or 18 i per cent, did not 
have a pulse rate abov’e 120 per mmutc In 
several cases the pulse did not become very 
compressible, weak and thready until some 
time after the blood pressure had reached an 
alarmmg levd The greatest age madence of 
those not havmg a pulse rate above 100 per 
minute, but a low blood pressure, was from 
30 to 70 years of age Of the total cases stud 
led 57 did not have a blood pressure below 
80 milhmetcrs of mercury but hod a rapid 
pulse rate (above 120 per mmute) 

In a senes of 12 anaathetized dogs in which 
death was brought about by hxemorrhage one 
dog exhibited no increase In pulse rate, while 
two had an mcrease not to exceed 20 per mm 
utc (Fig I and Tabic I) Dogs normally have 
an mcreased pulse rate associated with cthcri 
zation Following anaathetization, the 1 2 dogs 
observed had a minimum pulse rate of 170 

The early and correct mterprctation of col 
lapse during operation, and the resultant early 
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n*-. 

adinmistraUon o{ sUmolonts asd (olravenous 
normal lalt Ringar’a wtution blood trani- 
fuion etc play an important r6Ie (n Um post 
operative course A. turvey o{ tome ot the 
suisical services dunnf a ipedhc penod in 
eluding a few case reports mav derDOcatrate 
the importance of oweiving W>d pressure 
and pulse quality changes rather than changes 
in pulse rate 

Table II presents the neurosurgical opern 
twni CM the io8 Intiacmnial cases 74 ex 
habited a fVfltoUc blood pressure of 80 or less. 
Nine or 13 per cent of these did not have a 
pulse rate above 120 per minute Of the 83 
encephalograms 9 had a systolic pressure of 80 
or less. It U ol interest to note that ail of these 
9 cases did not have a pulse rale above 100 per 
mmutc Sixteen of the 31 ^jlnal cord opera 
tions had a marked fall In blood pressure asso- 
ciated In 7 cases with a slow pulse rate The 
foUovring case report Illustrates this group 

No. 739J. A womiii 70 Tcan of tfe, entered the 
bo^til on Febru4i7 1 1030, comptiltung th&t she 
lud had pain acroM her back and down ha lec* for 
p monthL Phviical examination revealed 1 Urge 
wcU pre«erv%i Indhrldoal velfhlnt 4E.4 kOogrtraa. 
The blood petmrewaa 170/10S ahhonfb the heart 
aoimda were retnUr In force eui rhythm and without 
mumnn. A roenigtnoiTam revealed a heart 18 pet 
^eat o nraU e with caidhoitloii nl the a b dot nlr ta l 
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•om. Tl» fens, deu 

alasda were excised from the nr<k In Jolp 9*9- 
eiamlaatloo tevnW 
«oo hmojlotto M ptr e»t 

0 <co nu«nn»iui ud tt»ti 

ttm ™ . muldmU. qu^tr d 

oiliie. A pre-ep:na»» ditpiodi of cod «!»* w» 

“(ta Mttch 4, igw. I 
Elhjlcticojyjco Wnettoo »»> lollo™ 

tend lalKirf«o>tIr bca»* of . 

IklS mcoo. di.ck.ilt gSS^ 

trKt which WM mne^ wfth 

Urt 40 aJtnlt. rf th« « hoot t^tloo, th. 

™ So „JIIlm«tB A mcmtrr ot )« 
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lyitoUc (Hg 5) The puUe Uirougbout remained 
aW ud regukr vvying Cram $3 to 73 per mlDote. 
This patient required Intensive mtiurenous therapy 
IminMiately after operation to bring the blood pres 
sore and pnUe quality bach to a normal level On 
htaich 6, 1930, the nrine was normal and remained ao 
throughout Dcr stay In the hospital She *us db* 
charg^ on May 33 1:930 

In 199 major upper abdominal operations, 
31 or 15 5 per cent, exhibited a blood pressure 
below 80 systolic- Of these 8 or 25 6 per cent 
did not have apulsc rate above 100 per minute 
whBe 13 or 384 per cent did not have a pulse 
rate above 120 per minute Of the 199 cases, 
7 or 3 s per cent did not have a blood pressure 
below 80 tystoUc, but had a rapid pulse (above 
120 per minute) The marked blood pressure 
fall in tbia group usually occurred when the 
peritoneum was opened, or during traction or 
irritation of the upper abdormnal viscera, es- 
pecially m the hver or diaphragmatic area. 
This effect is m accordance with some phases 
of the work of Carlson and Luckhardt (1921) 
m frogs, and Scott and Ivy (1933) m frogs and 
dogs. Recovery usually occurred with lessen 
mg of the traction or trauma, or at least with 
p^toneal closure. Contrary to the observa 
Uous of Crfle (1903), who reports that the fall 
inbloodpressurewithupperabdominalmampu 
latlon 18 associated with a rapid pulse, we 


found that the pulse rale usually remains low 
or even falls below nonnal The following case 
report demonstrate* this observation 


NO S66S6 A bouiewilr aged 57 yean, entered 
the Unhrerrity of Chicago (^a on April 10 1911 
because of Itching for 8 yean, loss of weJ^t for 6 
mouthy diiTThoa for 3 months, pain in the abdomen 
fo^ •weeks, end jaundice for 1 month. 

PhysJea] enmlnatioo revealed a weD developed 
•ho^ obese woman welgblng 8j 8 kflogrami and 14s 
centimeters In height The heart w»» normal and the 
blo^ pressure was 136/71 The lungs presented 
slight decreased resonance at the right apex. En 
larged towfli, eitcnsivo varicosities of the legs, a 
femo^ hernia. ■» weD as an apparent non tender 

maas In the right upper quadrant were present The 
sdera wm yellow Blood examination revealed red 
blood cells, 5 160000 hcmo(dobln 90 per cent white 
blood re iJi, 6 100 Wasaermann Rahn and unne 
examination were negative. The pre-opeiatire diae 
DosU waa chronic choleCTTrtJtii and 

On Jane a, 1931, a cbokcystectomy was performed 
under ether anaatheila following ethylene-oxygen 
induction, ^t ounces, open drop ether waa ad 
ministered. The an*athetic lasted a hours, donng 
t he las t 1 hour and 35 mJnntes of -which the b]o3 
pressure was below 80 systolic, altlKwgh the pulse 
rate never exceeded 108 per minute (Bg 3) The 
patient received 1 cubic centimeter of ephedrme 
(bypodcnnkally) during operation and s cubic cen 
timeters cafftlDO sodium benioate (hypodermically) 
at the dose of operation. She was hyperventilated 
for a short period with carbon dioxide 10 per cent 
oxygen 90 per cent before leaving the operating room. 
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The pdtlent wo retnitjcd to be room In only fair 
CDoditioB. The ikdii wo worn utd mobt tod the 
aVrt w»i fair bnt the pofae wo Ttiy we»k, althouch 
the r»t* wo 6o per minute, Rfayei ■ •olatloo, 1500 
cuHc cwtliDetm wo edmlnirtcrri by hvpodeiDOi 
lyiit, tic pufao nte Increoed Irom 96 to nR po 
minute, emd the btxd prewrt toee to 100/60. The 
pnlte loo b ecm ne ftronget and of better quality 
S^tbounUteriroQcobU cendmeteriMRinier'e 
•olndoQ wo admlnfatered by hypodermodyala. 
There wo a fiadaal fall In blood pteMore until s 
bonta later It wo &4/60 and tie pclae wo loo per 
minute and weak In qoliw AdroitBn, i cable cen 
time ter, wo admlidtterea hypodennkaBy and the 
patient'i coDdltJon improred. At 1 pun. tie follow 


Id* day tie Wood pfetsnro wo end pa^ rat* 
ito.aoijoocuWccfiiiUnietetioIRlnttr’i loiutioowo 
aiiln amninirteied by hypodenBoayab. At 4 jw®- 
aUhooxi the pre«« wo ^ •'/■ft tiepofae wa» 

weak and thready and the rate iadlDCiejjri to 144 
pet mlauU. A too coUc ceotimeler blood traolo- 
SowotfreB. At 6 je the patieafi readltk a w 
cnoJldered only fair aftiough tba blocrf prt^ 
94/61 and the pobe r r6 per minute, ^ wert^ 
the patient wo feeling tc^ well, but ^ 

low of blood around the c^arrtte drain and froe^ 

center of tie woood abe o» jl«n 5« 
meteia Wood and *00 cubic «QtIiDetcia oc^ ^ 
IntraTBUwiIy The blood prcwnia _ waa now l oS/W 
aod tie patient made an nnerentfiil recoroy 
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Oo Jul> 1$ iQ^i. pfltieot lucceisfuO) andenrent 
tn ojKradoo tuidef auMtbtsii for tbe repair of 
Um feiaonl bernlA Except for t paUe Uut wu 
irre^lir la rtoxlity iod rate tbe opmtion ru oo 
erentfaL Sbe ru discharged In cooditloa 00 
Jul) 30, 1931 

De Lee (1928) sUites that m cases of rup- 
tured ectopic pregnancy there usual!) is a low 
blood pressure and a fast pulse but he has ob- 
served in a few cases a drop in blood pressure 
associated with a slow pulse rate — in i case 46 
per minute 

In 213 major gynecological operations, *3 
or 10 8 per cent liad a low blood pressure Of 
these, 8 or 34.7 per cent liad a pul^ rate below 
100 per minute, while the same number bad a 
pulse rate not to exceed 1 30 per mmute In tbe 
following case the steady fall in blood pres- 
sure 13 associated with a slow pulse rate 

No 30374. Ahoujckeeper txed 54 yean, ctme to 
the UniveraJty of Chlago Qlnla on November 7. 
1031. bectuxe of continued vxginxi discharge «na 
bleeomg for 18 months and pain in the legs and back 
for I month 

Physical examination revealed a well developed 
woman weighing 49 kPogrami. Tbe heart was oJ 
normal slie. The heart rate was slightly acceleimted, 
but regular The blood preasnre was 146/104. The 
Jungs wear normal Blood eraminatlon revealed red 
blood edit 4*3:0000 bannoglohin, 7j per cent 
white blood cells, 13 J50. The urine was nonnal The 


pre-operative diagnosu wm fuapeeted cardooma of 
the comus uteri 

Oo tne day foilowing adralasioo because of ft mild 
febrile reaction only a dOatilion and curettage ind 
examination were performed under a ao mlnate 
etMeoe-ox> gen antcsihexift 

Four days later (November 12, 1930) the febrile 
course had subsided so b total njiterectomy was 
performed. After a pre -opera tJ\*e aoto gram of 
morphine and ooooi gram of faj“osclDe ethjlcne 
oygen with tbe addition of K ounce of ether was 
administered for i hour and 55 minutes. The blood 
loss was mJnlmaL Following the removal of the 
ut^s there wu a noticeable drop In blood pressure, 
whldi 35 mbutes later was 60/40 (Fig. 4) The pulse 
ratewas68 regular and of lair quality Thetklnwu 
warm and dry CaUelDe lodlnm benzoate (2 cubic 
TOtlmetera) was given hypodermically however 
ttcre was but a ili^t Increase In the blood pressure 
At the termination of the operation 35 minutes later 
the blood pretiure wu 70A8 th^uUe rate 96 per 
minute and of only fair quality The patient s body 
wu atHl warm, but the responded sbwiy One cubic 
centimeter of dlgifolin was given hjpodermJcaUy 

ImmedisteJy upon nturvlng to room the pa 
ticat wu given i cubic centimeter iglfoHn, and t 
cable centimeter epbedrine hypodermically and icoo 
wblc centimeters Ringer s station by hjpodermoc 
P*tlent wai consdout. Thirty minutes later 
the blood pressure was 90/70 and the pulse wu 
hardly perceptible. As the pulse remained weak i 
hour later 300 cubic centimeters of 10 per cent 
glocase were administered Intravenously and the 
puiso became stronger Tbe pulse rate wu 94 per 
minute and the blood pressure 100/70. Eight hoiiri 
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Uter the blood pnsruiv vu 134/100 howrer ibe 
•iio Tt> cold ckiDca^ ud tba polte tlmott Im 
pcrmtihl*. Codeine and tUooal vere idinlnbteTed, 
Dot tne patWot did oot ileep for 34 houn foQowiiv 
operatloo. The diy atter cn^lloQ isoocsUcetDtt 
mtot ot nbcutaiieoQa Rln{ct 1 aoratlon were ad- 
itdaistcred ai the patient d^ydrated. The 

pnlae vai now cl cm qtsallty aod the patfest made 
aa aucToitful rgcor cr y 

In 115 bladder and prottateoperaliona 8or 
6 9 pet cent had a blood prcMarc bdow 80 
syitoUc AH of these 8 patienta had an uao- 
dated tbw pulae rate It being bekw 100 per 
minute In 6 Inatances. Thu group conrijted of 
individual* from 50 to 70 year* of a« All pie 
aented a moderate to an advanced degree of 
arterioaclcrosii 

Only 3 of 26 kidney operation* trere aaso- 
dated with a marked fafi In blood preasuie. 
Two of Iheac 3 also had a ilow pulje. 

Tabic in present* caaei not prevkntfly db- 
cujsed and ffluttrate* thjj frequenev with which 
a low blood pressure waa ajeciiated with a alow 

pulse rate. 


Wlggen (ipjO states that the arterial Wood 
pTttsnrc fafl in ktmorrhage i* artodated with 
a rapid pulse Although we found haanorrhage 
to be frequently associated with a blood pro- 
eure fall and pulse rise, we have noted several 
Instances where the blM)d pretsure fall Is not 
aisodated with a pulse rise. Figure 5 ffliu- 
trate* the reaction to hemorrhage m a woman 
54 year* of age imdcrgoing open reduction and 
fixation wfth bone tmaplantation {or ^ 
united fracture of the neck of the femur under 
ctbyicne-oxygen anasthaia, preceded by mot 
pblne sulphate gram oxiio and atropine *nl 
phate gram o 0004, The patknt required ly* 
cubfc centimeters Dormal salt lolntion intra 
vcDousIy In the operating room foDowmg 
operarion to bring ber blood prmute 
Kneral condition bach to a satfaiactory 
t»receding operatiem thl* palknt had a 
preaturc of i88/i*o Tot the fir*t week tot 
lowing operation the highest Wood 

reading was iflo/78 The poftoperative pui*c 
wainonnah 
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Docs general anaesthesia remove the changes 
in blood pressure and pulse rate produced by 
the fear of the operation or the anresthesia? 
Tone thyroids usually develop a more stable 
blood pressure and pulse after the Induction of 
gener^ (ethylene-oxygen) amcsthcsia. Fear 
may cause either a nse or a fall in blood pres- 
sure with usually an associated nse in pulse 
rate 

The blood pressure fall that occadonaliy 
occurs imder local arucsthesia may be at 
tributed to a toxic reaction from ^ anres- 
thetic agent employed. Accordmg to Eg^es- 
ton and Hatcher (1919) mtravenous adminis- 
tration in cats of toxic doses of cocaine and 
procaine produces an abrupt fall of blood 
pressure with a slow heart usually, due to 
weakening of the heart muscle. They also re 
port one case of mtoxication In a woman fol 
lowing novocain Injection, with the develop- 
ment of clonic convulsions and slowing of the 
pulse 8 mmutes later We have never ob- 
served convulsive phenomena. 
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The possibOity of a fainting or psychic reac 
tion has to be excluded. We have observed a 
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•lonrig in puUe rtte njocuted with t. rapid 
till in blood prtasurt both In patlcoU undw 
local crwatheiia tnd in ver^ •pprabensh’e or 
ialoUngindiMduali where no umtbcbcagtnt 
u empfo\Td 

Tlie loaiulMtiuoos mentioned of $. flowing 
in pulse rale oMocuted with a rofliked drop m 
hl(»d pressure occurred in in both the 

opnghl and rccumbait positions. Figure 6 
mustrate* the tlowing a^ weakening oI the 
pul*e unul It ms impcrceptihle enodated 
with a marked fall in blood pressure 5 mmutes 
after noiocam infiltration for an attempted 
encephalogram, \amea, fwllor, and cold 
claminv perspiration were iiaodated with the 
pulse and blood pressure changea. A coin* 
parable pjrtorc was leen in a bdrf atnd) made 
of tonsiDectoimc* under cocaine arueftbena. 
The iittmgpoiitwnwa* employed in tlieactwo 
tj-pes of sorgerv The eame rcactfom have 
been ohserv^ in patient* In the recumbent 
poriticm under Do\t)cain aiutthrala (Fig 7) 

In order to diminatc tbe ponihility of a 
toiic reaction from the ananthctic agent em- 
pic^rd, itudies of tbe Mood pretiure and radae 
dumge* during the drawing of Uood for \Ve»- 
sennann and Kahn tesla were made, Oi 44 
caact rladled, 5 liad a marked drop In faloc^ 
pressure and a ihming of the pulae rate, and 
one patient lost conadousneas. Tbe rapid 
Uood pressure ftH that occurs with syncope 
baa bem reported (Tocantina 1930) Figure ft 


DJoatrale* not only the loss of blood pmsnrc 
aoondi with a ioM of conadmnzicsa in lain ting 
butalaotbcslowingtoloaaofpQlaebent Upon 
the jetnrn to ctmaooianea* there wm a rapid 
return of bkiod praanre and a ibv increaie In 
pulse rata. Forty mioDtra later nether puhe 
DOT bloodpresntre had reached a nonnal Icvd. 

A bIcoQ prttsure fall wa* obaetved In a oa 
d«Jt 18 yean of age during the endsioQ « a 
rioua of the buttoefca. No anicstbetic agent 

was employed because of the prtseoce of lacral 

anmthesla resulting from a spuia bl fid a. 

It is of intereat to note the change* m pul« 
and blood preaaure aisodiled with the use of a 
conatnetor The application of tbe conitnctca 
utually does not produce imrch change fa 
Wood prewurt There may be some rise 
pwatby if the patient la not entirdy an**- 
thetixed. Operation on the Woodlm area, « 
for o*teom>xlltli In adulta, uauahy doe* not 
causeablo^prcasurcfalL In chfloren, a 
gradual fall may occur Alter itmovil the 
constrictor in a tmafl number ibere h no 
c^ge In blood pressure and poise. Of 7 S 

caaeadj had a faD fa Hood preaaorc. Oftheae 
jt had a fail fa pul*c r*fa *7 had no change 

Cft pulse rate , while 10 bad a pulse rise. 

DEDocnosa 

Frcmient instance* have been pieacnted 
where the drop fa blood preaaure ha* been om 
tastiest warning of a change fa the pausu 
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gcEcra] cozditioa. Th-J ^ccjrts^ li- :=*» - 
tancc of the rro'c frequcat en:p c 

bIcM>l p*»cure ob«n*auon5 d-'LT.^ <:-”rcal 

procedures to cnabV 114 to lus, e c-rCcr 

re 5 torati\*c measures The Uce i_c*t »< o 
great nnpoitance as regards imp’o\'emtrt m 
the patient s general condition ^hen the need 
arises for stimulants intra\e^ous tL-ds ard 
blood transfusion The rapid nap’ovemenl 
following the timely admini-lration of a b^cod 
transfnaoa is notcworth\ It is apparent that 
changes m the qualit\ of the pulse mun be 
carefnDj observed as wcD as changes in the 
pulse rate 

SCinL\K\ 

A marked blood pressure fall nia\ occur 
without an mcrcasc m pube rate 

A patient’s condition ma\ reach an alarm 
mg le\'cl «omc time before an im.reaie in pulse 
rate occurs. 

Blood pressure change^ rather than an m 
crease m pulse rate frequentU pre<enl the 
earliest eiadence of arculatorv failure 
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fllowing In puUe r*te taaoaated with ft rnpld 
fall m blood preamre both m patientjR imder 
locftl ftniwtheiia and m vw> apprtbamve or 
fainting Indxvidaah whan no anstthetlc agent 
ts employed 

The manifest&tioQft mentioned of a ilowing 
b ;mUe rate asodated Tith a suuked drop b 
blood pressure occurred b pftUents b both the 
upright ftnd recumbent poduoni. Figure 6 
flluttrates the slowing and weakeobg of the 
pulse until it was imperceptible aseooated 
with a marked fall b Wood prasure 5 tributes 
after turvocab infiltration for an attempted 
encephalogram. Nausea paBor and cold 
da mm y pcrrolrfltkm were a»odated with the 
pulse and blood pressure changes. A com 
parable picture was seen in a bnef study made 
of toustUectomles under cocaine aniestbeda- 
Thc sitting position was employed b these two 
types of surgery The same reactions have 
htien observed in patients b the recumbent 
position under novocab anmstheria 7) 

In order to durunate the poasil^ty of a 
toxic reaction from the anesthetic agent etO' 
ployed, studies of the blood pressure and pulse 
changes during the drawing of blood for Was- 
sennann and Kahn testa were made. Of 44 
cases studied, 5 had a marked drop b blood 
pressure and a slowing of the pulse rate, and 
one pctient lost cou-jcdousnesa. The rapid 
hlooa p ies eure fall that occur* with ivDCope 
has been reported CTocantina, 1930) Figure 8 


QlusUatca not only the km of blood pressure 
sounds with a loss of consexmanen b f ab tin g, 
bntaisothealowiDgtokmofpulscbeat. Upon 
the return to consoousnesa there wia a nipid 
return of blood presanre and a slow bcreaie b 
pulse tale, FcFtty minute* later nother pube 
Dor blood pressure had reached a Dormal ItveL 

A blood prtjourt fill was observed m a pt 
tient 18 yean of age during the excision of t 
tiDus of the buttocks No arucsthetic agent 
was employed because of the presence of sainl 
ansatbesia resulting from a spba b i fida. 

It la of btereat to note the change* ui pubc 
and Wood pressure aasodated with the use of s 
conatrictOT The application of the couitnctor 
usually does not product much change in 
blood pressure. There may be some rise, es- 
pecially if the patient b not entirdy ani> 
thetued. Operation on the Woodk* area, as 
for oateomyelftis in adult*, ttsuaHy rJoes oot 

cause a blood pressure falL In children, a yep’ 

gradual fill may occur Alter retoovul w toe 
conatnetor b a small number there b no 
change b blood premure and 
caue* 65 had a fall b blood pressure, Oftnese 

31 had a fall b pulse rate 17 had no change 
In pulse rote wbUe 10 bad a pulse rise. 


DEDOCnON* 

Frequent Iratmca luve been p^ted 

»hein lh« drop hi blood prewm 

auBiat inmlng of n chinjt In tbe p«uenti 
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tli; i Gattric eroiktn 


Sections of resected stomachs taken bc) ond the 
uker proper show in most cases e^'^^lKe of 
gastritis with hj-peraadiU gastric erosion and a 
marked increase in number and sue of follkles 
(Fig *) Therefore because of this abnormal 
change in the gastric mucosa, resection is coo 
adered the best form of treatment 
In man) cases of earl> gastnc cancer diagnosis 
as sneh cannot be made until after operation 
Pormnershlem of this chnic found 47 cases of 
cardDoma supenrnposed on old calloused ulcers 
m a total of 530 patients examined or about 9 per 
cent 


TABLE I — POMlTEESinEU S STATISTICS 
Ulcer Ewodeted with gmstiitis 


Hypertrophic 46 

Atrophic 40 

iUied. 3 

Site of oker 

Lenercomtarc 46 

P r e pyloric »9 

Pyloric »6 


Depth of ulcer 
Submucoia 

Penetrmting 

Mlcrtacoplc ■ppeenrice of ulcer 
Cardoome eoUdum 
AdenomAtom 
FIbroeum. 

Type of ulcer 
Sfufie 
DupUcAte. 

Tzipbate 


5 

7 * 

»S 


40 

ST 

S 


9 * 5 
* S 
5 



FI* J- Papilbr^ dcRtneTAtiofl old calloutcd ulcer 
PfKanceimji Inkio. 


Clairmonl states that about ro per cent of 
calloused gastnc ulcers become malignant but 
that 50 per cent of those uhlch are prcp>Ioric 
{m\< 0 predisposition to malignancj A. J 
\\ alton belicm that jo per cent of gastric ulcers 
l^me mah^nt, Maresch considers the in 
ddenctlobebelwren loioispcrcent Accept 
mg as a fact that a certain perc e ntage of gastnc 
ulcers bettnie mabgnani resection offers the best 
chance of curt (Figs 3 to 8) 

1 ^ ® Sross section of an old cal 

nf" «tagc. There k 

» decried papUbrj o\TTgrowth end Fimirc j 
(nJcr^lc «ctbn) .how. the earliest ^„ee 
w^ we can ^rd u bcEinrung cancer A 
further adtunced leswn is seen In Hmirf r 
with hbtor) of a long landing ulcer o^thc lc^ 



Fit 4. UknacoplcAi^jaimnceof pi^, . 

F^wedlng ulcer 
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s C*fciaooi* o( le*«f cflivttnte 

Rfure 6 thowi the grott, aiid Figure 
7 ^ micrtacoTilc appannoc of the olcer with 
de&mtc cMdoomatom cbingc. Doth of \hae 
ana were diaguoaed b> \ ra> ciamiMtkto u 




r^f 6. CanHuoniatou* ntcer \ mjr «f ■!:« 

o( Ir^^cT mn-ilnre 6 yrmti Wore oj^fiiioci, tae&*i 
In Inimil 

ulcer of the inser curvtture 5 and 6 jTan pcevioo* 
to CTwalJon A further iwiDaHI) between the 
napniar> dcjencTBiion of in old nicer tod cancer 
U detDonstrated in Figum 8 ind p. 

The detiQed teehni^ of Profeew \ eitWy • 
method of itomach reiecikin wi» fixit reported 
Id 19*7 b> Neubcr He reported roulti on 3*d 
ea*e* operated upon ii) to that tfiw- To review 
briefl) wiihcnt 1 detn^ report a> to pre-open 
live care onentheib, and by step procedure, 

I wfl] meniioo only the ceDeral priodpks which 
are embodied In thb roetwi 

I AppfJcatioD of the lewlng damp to the 
alomachafterligalnreo/lbeTaKbCFIgv loAand 
loB) 

a Inoiion between two itrwi of metal iutum 
preventing eacape of any gastric content (Fte n) 

3 Removal of atomach and portion 01 duo- 
denum (containing ulcer when piwble) * 

4 Cloiure of dtrodenuTD — conilnooui catgut 
for the muaculana and mucoaa, and interniptcd 
cuturca for the aeroso. 

5 Anaatomoala between atomach and Icjunnm, 

the lower comer of itomach fa reaecteu, wlure 
lin^xed Wrr and through rncaocolon (Fig n) 

The operatioQ fa perionned under krd 
anmlhcsfa — uauaJI) apbochnlc anaratbefi* fa 
etBployed though a^niJ and Infiltration metboda 
have abo been oaed. 

After thli method of reaectlon, all pnt ienU ^ 
aent to the \ ray laboratcay for flcoroicop*: 
caatninaUon on the eighth or tenth poatep^tive 
day Dr Ratkocry director haa found iMt 
Uktc fa no predpitate emptying of the ttomacn. 


Ffa 7 Cardnomatoo* ilcer llkioacopic ppearanceof 

piTcranf tiKw 


«l raglnn ■ lab j tti, tu»UM kr a 



The metal sutures have in no cjise caused any 
difTicuItj lhc> usually slough out and are passed 
by bcm-el in i or 3 weeks. 

The mortabty for all cases following gastnc 
resection was 7 8 per cent following gastro- 
enterostom\ 3 S per cent Since 1923, the corner 
anastomosis of Professor VerebeU bos been 
eidusi\*el> followed and the mortality has been 
lowered to 4-8 per cent This Is lnclusl\*e for oU 
resections, for cardtwma perforated ulcers, etc 
In operation for peptic ulcer alone the morlobty 
was 4 s per cent following gastro-enterostomy 
18 per cent after exclusion of pylorus and gastro- 
enterostomy end now o 5 per cent after resection 
with the use of the sewing clamp and comer 
anastomosis. 

Any method of trentment can be fairly Judged 
not alone on the mortality statistics but by the 


end results obtained especially if the method has 
been used in a large number of cases over n long 
period of lime and the follow up shows continued 
good results. Since 19:3 a careful postofxiratiNT 
check up has been made on all patients on ishom 
rtsecUons were performed PrtWous to that time 
postoperative records on ulcer and cancer patients 
operated upon had been kept but the data were 
not as complete The sum total of all resections 
performed shown good results in 814 per 
cent of the cases, or 1 954 fair results 16 6 per 
cent, or 398 cases bad results a per cent, or 48 
cases. 

After palhalixT operations — exclusion with 
gastro-enterostoray etc. — we found good results 
in 49 per cent, fair results in 33 per cent and bad 
results in 18 per cent 

After resection with corner anastomosis accord- 



Ft* 10. A Sewin* dxmp to be tpplJed to itcaucb. B AppUcatioo of lewlns clamp to itomacb (from movie film) 


Stomich iod« brtwttD t*o rmrt of iMtal 


mg to Profrtsur \erebeK good molu »«e 
obtaoDfd In 90 per cent fair resnlu b 8.5 per 
cent poor rejulls m r 5 per cent 


\ method of treatJBent U re\ieirtd and the 
resolu after a 9 vear period have been RrmioarUed 
and htvt been iound to be more aatiifiuncrr) both 
in regard to mortality aj>d permaoeac) thoft are 
the resuJu from anv of toe other metbodi erf 
treatment 
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OVARIAN TinrORS OV TmTiOID TISSUL 

JAMES C MASSON M I> FjV,CS Roarrsrtt Mikkoota 

DCrKwo o( StwcTf TW« M jo dinJc 

SELi^A C MUFiiFR MD Rocntsrrt Mj'Ocoota 

r bi Utdidar 7W M jjt Fouadalln* 


LCCESSOR\ UijToki glandi or abernint 
\ nodules of thjToid Ussuc arc found com 
pamtixtU frequcntlj in the neck base of 
tongue antf ilnKturcs of the thorax Also 


the tongue and ilnKturcs of the thorax Also 
cell mn»cs identifiable as thjToid tissue are not 
Infrequentlj noted in ONTirian dermoid ej'Sts or 
teratomata (19 per cent according to Kouck\) 
But iidalcd nodules of thjToid tissue in the o\Tir> 
unassociated ^ith other heterotopic tissues are so 
rarelj seen that their occurrence dcscr\*e 3 to be 
recorded 

The significance of thjToid tissue In the mTir^ 
m which thyroid structures make up practIcalK 
all of the tumor has been widcl> considered 
Gottschalk, m 1899 described a tumor of the 
oN-ai) which he b<lieN*cd had ansen from malig 
nant change in a graafian (olbde Hb desenpUon 
corr e sponded to Uiat of a tumor of ih>Toid tissue 
but he called it folliculoma maJlgnum ov'ani 
Kretschmar in 1901 reported a similar tumor in 
which he bel^e^rf he could demonstrate the 
pnoian tumor elements arising from the lining 
cdls of a lymph space He therefore, designated 
the tumor an enaotbelioma Katsurada also in 
1901 desoibed brkflv a teratoma containing 
thyroKi tissue The following year PKk presented 
before the BerUner raedmmsebe Gesellschaft a 
series of 11 dermoid tumors of the o\'ar> 7 of 
which contained thjToki tissue. His evidence was 
con\nnang that the thyroid tissue In these tumors 
was purl of a teratomatous growth m which the 
endodermal dements of thyroid anlagc had under 


grosslj seemed to consist onlj of ihjroKl tissue 
jn one of these he found a small cartilaginous 
mass, and In another a small area of squamous 
epithelium and sebaceous and sweat glands. The 
tliird and largest tumor conslstwl of thsToid 
tissue except for a Utile omrian stroma In the 
capsule This uork gaiT material support to 
Pick 8 hj'polhcsis. Saxcr about the same lime 
contributed additional ci idcncc b> desenhing his 
freoucntlj quoted case the o\'ar> of which was 
entirelj normal except for the inclusion of a single 
tooth thus n dental anlagc had de%'eIopcd with 
suppression of all other l>Ties of tissue, 

Bauer and Borst, among others ha\‘e refuted 
the teratomatous onpn of these tumors, Bauer 
demonstrated a transition from a tj^iical papillarj 
cj'stadenoma into ih>'Toid like tissue and stated 
his belief that most so called tumors of thjToid 
tissue of the ov-ary are alj-pical cystadenomate, 
Dorst presented the new that a follicular adenoma 
might gi\c ri« to th>Toid characteristics and 
haire nothing to do ^dth a teratoma In this 
regard the new of Ribbert raaj be recalled that 
cystadeoomata of the ovar> ore teratomatous in 
ongln having an cndodennal anlagc and arc 
therefore fret^ucntly associated with dermoid 
cysts. Bell did not accept this new since he 
bcllc\-es that the ihjToid like tumors arise from a 
peculiar colloid degeneration of cystadenomata 
Strong is indmed to agree with this view except 
in rare instances. However most observers agree 
with Pick that these tumors are of teratomatous 


gone excessive deveiopment with partial or com 
plete suppression of other tissue demenla. He 
placed the cases of Gottschalk and Kretschmar Jn 
the same category This gave nse to a series of 
heated arguments before this soaety Kretsch 
mar later admitted that his tumor consisted of 
ihjTOHj tissue but he believed that it had 
metastasixed m spite of the fact that a few imall 
areas of bony tissue were found He explained 
these on the basts of mctaplaiia of the connective 
tissue. Following PKk s intensive study of this 
type of tumor and of teratomata in general, 
numerous ftudies were reported from various 
countries. Most obscrv'crs Bupj»rted the leia 
toroatous origin of these tumors Walthard made 
serial sections of three ovarian tumors which 


origin 

To the dlnidan the most Interesting feature of 
this type of tumor is its capaaty for secreting 
thyroxin Certainly in most of the cases report^ 
the presence of hyperthyroidism was not men 
Uon^ FranLl explain^ this lack of phy^io- 
logical function on the basis of a relatively meager 
mteradnar blood supply The presumable thy 
roid secretion Is thus not adequatdy absorbed into 
the blood stream A few cases have been reported, 
however, in which some physiological effect was 
bellcNcd to have been demonstrated Kovica re 
ported the case of a woman aged 33 years who 
iiad an enlarged thyroid gland and mild symp- 
toms of hypothyroidism A tumor of thyroid 
tissue was remov^ from the ovary Nine months 
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Fl(. OrariiA tumor mortd it oomUoa. SotM of 
Um luK* pctipbml mti bt\ t coUt£|Ma but the cnOoU of 
till ccotnl portjim h pr ut rvtd. Tk« caruiirrd M 
bjr 8 bj 7 cntlra^m, awl vel|brd 1 o frmmt. Case t 


mSict operation the f37nptom* of hypertbvToldlMzn 
hid imprmTd. Tripl reported a caae (a vbkh 
hyperthyroklum de%Tloped after rcnKrtil of a 
thjToid taraof from the o\Ttr> He explained thb 
pbenomenoo aa ctnnpemaiof^ h>per(aDCtk»i of 
the tbvrotd gland In a ewe reported b> Moench- 
a cardiac irregulanty which had been cocaidered 
functwrial, dared op afto' remoeil of a cyU from 
the rifht erv-ary which wia fotmd to cootaln 
ih>Tofd tiame. Iforgan preaeoted a necropfv 
report la which a raarkeh) atrophic Ihjrofd 
gland wu aaaodated with a tumor of the left 
o%-ar> He beUe%-ed that ibe tcratotnatow thy 
roid dxitre wa* competmting for the atropUc 
thyroid gland Ooterbrldgc after reviewing all 
the reported caaei, came to ibe coocluxion that 
the aberrant thyroid tbfoe has little if anj func 
tlonal tignibaLnce. It b with thb question of 
functional actiidty hi mind that the following 
cases are presented 

KITORT Or CASES 

Case t womsii, tfcd Tears, flnt eune (o the dtak 
Septenberit AtthUtliDeftkecireshiitofyofmDd 

kTperthymWtwn. Tier MnVit hual metaboUc rate 
+ ictwl Ibepolse rate wucmnktoiUy anxifid loo beats 
each mfante. A psMc ttmor was also noted. Sba vas 
adrised to have thTTcddectotny first, and later to have Uw 
tum or In the pehria n m oved. 

September jo, subtotal tbynrfdectooir was perfoetaed 
vlth denbU leseetkn and rtrnovsl of tha Isthmsa The 
patholofkt reported bwmo tiU uJc cystic d iamua tlna 
CoOefd and fetal adenoma la a cnJIofd thyrrid giaod. The 
tlsen iraored wetabed }6 irsmi. Re co vety was oncreat 
foL October ift, left oophorectomy »sj perfomed foe 
snltDocnlai cystic Iuumji of the left otsjt Tbe patboftv 
rht reported that tbe tmor (Flfs. ana a) conned of 
tmonbacle, fibreras, hyslfne, cyatic, de tmca tlnn cofMd 
and fetal UTYTnfd adenoma. At tha time m tbe opoatioa a 
jnat deal of BtHhy aadllc fluid ctexped Imn tbe abdomen. 


The patknt vu d k n da wd la fair cerriitk® ig days afier 

thei^wTstiae. The Inal basal netabolb: rstr afier iIh tso 

opmtkns vsa — 4. 

The patient r t tu rne d Detember 11, with uMried im- 
aarca which bad (rrsduaUy dtni optU dire she left llw 
cDrk la October TbeonwabaonnaUtyaottdcwensif- 
Mtkiws of the blood and ojiDa was abimhi,(rttk lathe 

tufoe Parscentesla was dcaie sith remrvsl of i 700 caUc 
renthaeteri of straw colored fhdd Tbe (edema wutrcaled 
with aalyniaQ with food r npu we 

Betwrea December 11, lotg. iiri October » igji the 
patient returned to the clinic a cumber of iWm for pais 
fTUleik and stody ahraya with the tame rrtafo, etrrpf 
that a renal stooe and hamatarla was d li c iwei e J an ewe 
occaaloo. Roentjten rsyi sere applied over tbr pehb tad 
abdomen wlLbout rellei of aadtn. Tbe patlrat'i ttaral 
rnndltioo m na la e d ipnd In spHe of the fact that U htd 
had parscnlcak sllh msoval of aboat u.500 nUc ceatl- 
metersof fluid every 10 days 

October 6, igji ahdnmfoal erploTStiflti was carried oat 
A br](exmouat of ssd tic IMd was erseta ted, bat na ether 
abenreiaBtka were noted. AQperltarMlrurtacts appeared 
normal October 30, after dsailsHl fmm boapltil, tbe 
patient bexan to con^itain of aema abdominal ciiaaf fas. 
retprblas asotj^lne. Aacitea and cardiac rmbarraWoetit 
werenotA Her condllioafTsdually became arorieaad tha 
leimotyle cnoat was hJffa. Death occurred Nerrersber i 

Keoepay dbekwed a remariahle state, apparently fa bo 
way related to lha preriowi bypertbyrotfiM and orarian 
timw t Ib addhka I lo^ioo cubic ceadmetm of andtic 
fluid, then was m c p lett tbmeDbcals of the portal ■T'^tia 
Tlw thmeobus was rreent tn tbe inrsealFrk rrles. b«t M 
and well o r p tala e J and partkSy canahwd In the iplcak 
veta. TbalHt bnieh cf lha portal Trie at the Uhm of the 
Um was reduced to a flbrata band. Tha andtrt 
pamatly depewdest on the thrombctle pmem which bad 
■addend inrreaaed, and ended fatally N reruneta of 
tvBor sru noted te lha pel»ia,al] peTfunmasriamben* 

amooth. Fljwre 3 shows tbe alraeture of the ibyrtfd fiaaa 

remoted at ne trep ay 


On fartber itudj of Uw qitic ovtrfaa hunor 
which ww retooved ovtnjui itroraa wis found 
ooly In lU Twrlpbefil poftlooi this w*i Infiltrated 
with JjTDptwcj-te*. ifo« of U* Wockn, cut from 
\-mrious mrti 0/ tbe tumor conOdned treu 
•tructUTiiJy t>'plc»l of tdult thyroid 
whereas s) In other areas were the imall, 
doaely pocked adnl seen In so called fetal adeno- 
ma. Here and there were areas of trdematoci and 
deKencrtting h>-aline stroma axitaming scaUeied 
small group* 01 thyroid-hke adnL Teratomatews 
stmetures other than thjToid ti«e wm not 
fotrod, except one small nailc apace which wM 
Ifned by an atypical itiitificd epithtitim an to 
eight cefli deep which may passfUy hive repre- 
aented ectodermal elenjenta. . _^,.w 

•nje important queatlom which unfort^te^ 
tan never be answered dc^tei> la wheth g _ 
patient a hyperthtroidlam may not 
JLthiiy or ccmiJetelv due to 
thjToidllaaue in the Wl ovary newr^toftM 
ma», on removal, was 

daiw removed from the thyroid gland wagbed 
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oiU> 36 grams- In the o\'anan tumor occariooa! 
areas of hj’perplasia were noted (Fig a) These 
rrere also present in the th> 70 Kl It Is un 

fortunate that basal metabolic rates were not 
taken m the interval between the two operations. 
The pulse cun*e after the two operations how 
ever affords some information ^"en daj’s after 
the th>Toidectom> (first operation) the pulse enme 
down to 90 beats each minute This was the low 
est pulse rate recorded during that period m 
hospital The patient was dismissed irora the 
hospital on the nghth dav with a pulse rate of loo 
Following the rcmovnl oi the thvTOKl tumor of the 
ovar> the pulse rate was 70 on the fifth and sb:th 
postoperative da)"! and although it did not re 
main at thu IcvtI it roomtamed a lower level than 
previously The basal metabolic rale after both 
operationa was —4 but this is of no assistance in 
answenng the question The subsequent events 
with the rapid reaccumulation of asates over a 
penod of 3 yeara, were probably m no wTiy related 
to the hyperthjToldlsm but were no doubt due to 
portal thrombosis. The basal metabobe rate re- 
ported 10 days before death was —4 

Car t A woman t^cd 55 ynn, preKoted henelt at 
the clink Nmtinber 4 1917, with a hstory of nretllnc o( 
the tbdocnen for 4 moctha whkh bewail following u aUack 
of tevere pain In the region of the urinary bladder The 
abdomen had been tapped three times b^ore admission 
with remora] of ahoat 9,coo to 1 1,000 cubic centloMters ol 
fluldcachtime. ShebadlostiDCwc than 15 porn>dsln weight 
dorlof her Ulnen and felt weah, and her appetite was poor 
She had paased through a nomiaJ menopause at the a« of 
45 yeaiv There had been no pelrk s^ploms uritU the 
onset of the present {Tiness when snpra^hk pain de 
veloped. 

On examination, evidence of kn of wrieht was most ap> 
parent about the face, neck, and anna. The thyroid fiaod 


waiDonnaJtopaipatioD. The heart was nonna) except for 
a rapid rate whkh raried between So and 1 10 before opera 
lion. The abdomen was roarkedly dbtmd<d with 0 uid so 
that otputs could not be felt Pelvk examination llkeabe 
waaoegatke Roenlftenogramsof the abdocDroiDd thorax 
stBdy of cheznkai chanps in the blood as well as tests of 
hepatic function all prtrvrd to be withls normal Halts. 
Achlorhydria was the only abaormal laVcratOTy findlw^r 
The bosuaetabolk rite was not taken. DioRtie respociK 
to salyTviD and amaonJum nitrate was very slow 

AbdonUaaJ exploraikm was performed Vo\*cmber 16 
with the withdrawal of a Uryt amount of dear fluid. The 
IK-cr was normal to palpation, as was the peritoneum. 
There was a tumor of the right o^'ary which was somewhat 
adherent with coesideTahle inflammatory reaction b the 
cnl^ie-sac, bet without evidences of maliicnancy The 
toxnor was removed, without disturbing the uterus stk] 
left orary I^tbologkai examination revealed the right 
ovary to be replaced by a cyUrc mass weighing 43 grama, 
ft contained a flbmna and ttsoue which grossly anid micro' 
sce^kallT resembled adult and fetal thyroid tlasue with 
areas of undiflerentialed fetal thyroid titsoe (Hg 4) 
Certain alveoli showed papiUaiy projectiocs cove r ed with 
cnboidal or columnar c^thelhim and typ^^ hyperplasia. 
In only one area was there any tksue suggestive of ovarian 
stroma and thia was without foQidea. 

The patient recovefed rather siowty bat steadik and 
there was no tendency to reaccumulation of fluid The 
tendency toward tachycardia conthioed, although the 
pulaerateieldom was mo re than 1 00 si ter operation. Com 
pound solution of iodine 30 nitnlm« ns given for 4 days 
alter op^tkm, and again before the patlrat left the bos- 
pitaL Two basal metabolk rates, tak» on the thirteenth 
and twentieth days after operatim were +s* and d-jo 
respecthrlT However neither of these determinatkms 
was considered sathfictory by the technicians. The ps 
tlent manifested few symptoms of li yj i^i j] 

though she was Def\-o u s and jumpy* and the ptilse rate 
was usually above normah The wrfeht, after opoatiotL 
with the low of fluid, was 58 pounds less the nnmJ 
weight of 193 pounds. The ^tient was diimiascd feelii^ 
well aj days alter operation. She wai houd from nnmerous 
times until June, 1930, whkh was sK years after operation 
and each o£ these limes she reported that her condition 
was exceDenL 
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AJlbough we ha\T r>o obsolate cN-kfenct of 
h\-perth\ToldLim In thij case, we made ■evtral 
Bugjrauv-e observatioai most Important oi whfch 
are tacbvcarHia marled nemxaneaa, and lew of 
wei^t It K uoiortuTUte that the basal metaboJk 
rate was n< i talen before operatioo Although 
the two rales taken after operauoQ iPere not en 
t:fel> sail fartorj ir b probable that the rale was 
aomewhai elevated at that time. The rapid ac 
cuaulaUon -tf aadtic fluid mu an Intereating 
feature in this ase Although aidtea occurs com 
monh with mali^nt ov-anan tumoca, Its oc 
currCDce with hemm ttnnora of the ervarj U ool 
common II u said to ocorr In 7 to 8 w cent of 
ovarian cvwornsta, however and It u possible 
that the pentooeal Irritatwn prodaeed b\ the 
turnon causes the outpourrag of fluid Tho b a 
possible eroUnailon in thb case, ahicc there was 
considerable inflsmmatccy reactioa hi the pelvb 
aboot the tumor 

Case 3 \ woman, a^ed 63 jrara, came to the dfatlc 

October 91&, Leemsa ot ceBftipatkn. 9iehwdalwan 
bees oervoQi. aM bad bad a rapid heart beat with afisot 
tie nor wWch had not been pcenretshe 

Eruntsaboo revealed a pslM rata ot 14 betta each 
mlnnle- the Mood presaora In mCnhartera ot meieunr was 
160 miotic and 60 Hfartolle- The l^rt «as enkifrd 
to the left A coana timaj i ot the hand* «u 
pmrat.vfaidicoaldbapBrtialbrcostToOedTobBUrfb' la 
the petrb a Orm aoduir ™«a waa felt to the ri^C and 
poaterior to th* fasdm ct tlv irtma. 

Subtotal abdotnlaal hyste i ec tooiy was perfemKd vlth 
rtnoral of both oraries a^ (ahoptan tnb^ The patboio- 
(lit foond that the rifht oraiy bad bees replaced by t BaM 
of eascnlar tltsae 7 by 6 by 5 cesthactoa. The cot surface 
was booevecabed a4th i^dple tby cysts Sled wltli a 
cnQntH fobstaacc. and nsa very bm erstra] maMes On 
joJcnaccpic araminatkai, the caasa roemblcd tbyndd Umus 
both of the fetal tod adoh types with alJfbt cvideacca of 


byp er p la aia. The £rm ceotia] itasaet ««a made ip af 
leaeiated naUrial craitaWrit co a r aei y mnokr 
mtawB Owba riatrtt was not kUntlhea 

It b unfortunate that meubolic stodles were 
not nude in thb case, but with some erifences d 
hypcfplssia 0/ the thyroid Ussne In the tumor it 
Is possible that mBd h^pcrthyroldisni wss present, 
IS evidenced bv the tschyctrdli. The nervoos- 
ness ma> have been slgnlfl^t the tremor of the 
hands which was partnlly voluntarliy coDtroOed, 
may also have been pa^y on a hyperthyroid 
bans. We have no data on the tubaeqoent coarse 
of the cue 

Cass 4. A woman, cted n yean, brst came to the c£nk 
Drenoba ao, ipso, at wUm thee a dltstKali vaa made cf 
tnherculoslt of the Ihlid and fourth huibar w i t riae , 
adewomalowa thyroid ftand, atthoct r\ (daces ef hyper 
ihyroldism, and a left ovarian tumor which apparmtlr was 
not wsslss lyiDplcana af irr treataest of tha fpmal ceuBB. 
She waa adrbra to rctam U j moaitbs bat a^ did act n- 
tUTB esdl Novtshcr S, iptd^hen she fsve a Ufttcy cf 
metmThaaia for 5 mths. The adenoc na of tha th^oid 
Kland was stlD presret, bat without appamt lymptctoa cf 
l^^TthyTciiisffi. The tabemloas kafea ai tha tambar 
veTtebr* was wtlJ healed. The cerrlr otcri was mirtaDy 
rfoded and cystic, the fond* waa saewwfaat eaki^ and 
the naaa fai tW Wt enty was esthnttrd to be of aheot the 
nine lise u oe iba perms exaahMtkc DQstalke w 
carvtuceef ihesterasmcakdhypcytrapexeadesetru 
Th* owli was ojlt ris ed. Ob fratilnatkm of tha perk 
oisder aseathealt, farther cpentleB as not demed ad- 
visal^ 

Septenhu il, 1031 IW psdcBl rrtnraed to ^ 
with a hietory 3 hhasUi* of the abdeanen ahM had^ 
cnatut f« the last s to 3 momths. She had iradnafly 
nJoed wekht, ina iSj to xa powds, wXkrd a 
sensatVm In tha pel Is- E n min a rin c rrtealri 
wcU marhed aseftes In iddidca to obesity and a tomor la 
left aide of the peh b. A imrftlloeakr cyst cf tha left errajy 
waa removed and a larfs uoantlty of ts^ fold sa 
drained from the peilto»»l cavity Tha left orajy « 
found W be replaced by a lane 

awasorsd 11 by 9 by 8 emdaetera The la^ cyst ^ 
taloed bramh^ material adherent lo Its a alL TTw 
othrr cysts were sraaBer, and arfoate bteeyTOcoW 9TO 
made » a Uns part of lb* mass. Sectlow laiea fnw 
mnneTtais areaa of the ma« 

siad almfl Ibed with flat or cab^ ^ 

typical of thyroid tlmne (rlf. S) 

made Dp thr wall# of thr inner cysts. AH acre flIW Uh 

rather deeply atalnin* coOdfi Wa^ utaa ^ ^ 

pearanct of fetal thTToW thmy abere y oW qgW 
definitely hypeiplastk A UWy larff.l pi"*** ?** 

polyjweal Skalihdreply stained node! aanWJ^ ^ 
by Uc^ fiOed spaces, amp^ b 

ticm(Fit. 6 ) Here and there wasaBHCW^ « 

anancemeal. Tlwae ctQi were soae^reofrarelhyreid 

atrware, hot thk pomfiJHiy caicaA ba peepvtu. 

Although this patient tad « 
goiter and a large amount of 
ovary many areas of whii 
hynmlaik: dtnical evidence of bjperthyrd^ 
For this 

rates were not detennlued One may ^jccula 
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FIc c Tj-pwr*! li)Told itructure In <n-iriaD tmnor 
ll>'perplasta Ii cle&Hy ibown in tbe papQUiry pn^trUoDi 
of cohjmnu tpitliebiun Into tbe iclrur rpocrt. CiJe 4 



n* 6 ilM^ of poi>*j:onaJ celli rrteinbllnR piralhjmk] 
tluQc. The itnyHh (fwm ire fiUeU with crythrocytn- 

C1V4 


conccnunc the occurrence of cells ilmflar to 
parathyroid cells but there is no means of proving 
the idenUtv of this mass of tissue We have found 
reference to a similar tj'pe of tumor in the 
literature. Moench found masses of cells which 
closely resembled pamthvroid cells In a tumor of 
thyroid tissue of the ovary This case is Indnded 
because of the nature of the tumor and the 
ascites without clinical h\'perth)Toidism in spite 
of definite bj-jicrplasia of the IhsTold epithelium 
in some areas. 

Cases A woman tjeed ye«^^ tantounK to tbeclJok 
Februaiyg 1931 Sbe hid oegun to have “heart irooble" 
In the auttunn of 1930. In I>eccn]ber ahe noted a fwelUciA 
of the neck whkh increased raptdiv Liter her voice 
chanj^ and she had dlfCctilty in taliJng Dyipncca and 
occasionany ctridoT dysphagia, weakneaa, nerrottancaa, 
and loas of weight were among btf compUlnla. 

The patient appeared to be mentally dazed ilimalated 
and very weak. The poise rate was 133 beats each minute 
the blo^ pretforc in miHhnetera of merctnr was 140 
syitobc ana 70 dkstolk Tbe basal metabdk rate was 
-t-Sj The thyroid idAnd was enlarged bflateraliy with 
bruit over all pole*. Pelvic ciarainatJon revealed a 3 to a 
months pregnancy She was hospitalized bat remaineo 
rextlea and imtional In spite of all treatment until Feb- 
njary ij when she became qnlet and mentally more clear 
Basal metabolic rate hlsrch 5 was +47 Sbe was allowed 
to relnm home with instniclkins to tic compound solo- 
tbo of iodine. 

Tbe patknt returned April 14 with a baMi metabolic 
rate of +71 per cent Two Injections of hot water were 
given Into the thyroid gland, and April la the superior 
thyroid vessels on both tides were alvldea aixl tinted. 
Recovery was nnmtntfnL 

Tbe patknt returned October ip She bad had a pi c tna 
ture deth'ery at borne May 16 without compUcalloni. Her 
general condition had ImpnTved somewhat ^though weight 
contlnaed to decrease thyroid gland was still lari^ 
Tbe basal meubolic rate was +^5 per cent, the blood pres- 
sure was 160 syitolk and 8S dlastolk. The pulse rate was 
I sa October 17 the right lobe of the thyroid gland was 


resected. The patholcifp<t reported a few small hgroor 
rhagic, fibrous, cjsUc, degenerating coDoid and fetal 
adenomata in a nv'pertrophk, parroch^TOaioos 
Octobers? tbe patient s hAm was fibrflUtIng rarWI> and 
the was Irralioniu and couRhbg cootbuooiJy I^m iior onta 
developed in tbe base of the left luDf October JO and death 

occurred s days later 

At postmortem camlnatioci, in tdditka to a large kft 
lobe of the th>Toid gland whkh stID remained (weight 150 
grams) and rather oxarked atrrrpby of tbe li\-cr both growy 
and mfcrrnacDpkally a rounded nodule was food boned 
In the right ovary Thb measored 6 mltkineten In dJam 
eter eras dart red on lu cut snrface with a fibrous capsule 
surroondiog it (Fig 7) Tbe ovary appeared otherwise 
normal eacrpl for ntnneroos rortkal cysts. Tbe kft ovary 
also am tainrfnomenxis small CVS Is, bnl DO sim liar nodules. 

Microscopic study of the nodule from the right ovary re- 
veakd a tumor made up of typical adult thyroid tisne con- 
Ulnlnga thin coDoid snbstance At oneed^of tbeiwduk 
definite evWerxTs of hyperplasia were noted (hg 8) A 
fibroos capaoJe sorrounded tbe noduk on all lidca, cuttliig 
it oCaHopktei>' from the surroonding ovarian stroma. One 
t^U gnwp of ceili at the periphery adjacent to the copsole 
showed an atypical itnicture and remained unidentified, 
^ iQI^Uva of embryonk ependyinM 

cefii. The remainder of the thyroid gland (Irit kbe) was 
typfcal of the tisane under iodme treatmcnL Tbe colloid 
was pale and few evidences of hyperplasia remained. 

This care of fnmt hyperthyroidism is presented 
becatiM of the small nodule of thyroid tissue in the 
nght ovary In this care there is no doubt that 
the h>-pcrthyToldism was due to hyperplasia of the 
thyroid gland Itself The Interesting feature is the 
fact that the small nodule of thyroid tissue m the 
ovary also presented evidences of hyperplasia 
The ovarian nodule showed more cndeoces of 
hyperplasia than the original portions removed 
from the thyroid gland. AnaddlUonalmterestmg 
point b the small sire (6 mfllnnetera) of the nodule. 


Case 6. A woman, a^ 
the clinic July 15 1914, 


43 yvara, presented herself at 
ause of Dcrvfoujiim and abort 
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Fig 7 Right ovuT lod lab« The enry bu b««a tpDt 
ioogUsduitlly and hu open. T Ibe left 00 tb^cnt tcutm 
naybeteen dirirocmMcBaM,«hkligrD«il7andoikio- 
KOf^csHy monhln t liy r n i d tiacor Caae 5 



Fig. 8. Tbynid nodnJe (FT* 7) Ephidkl InpeipiMta 
toacDMcrf lh(lai|efadnl,aDdoTarlaaUnn«[ufoCio 
lair cyiu at the npfcr bonkr et tbe Mctim taay be Kte. 
Cm j 


DCS ot breath wUch bad been preaent for teveral yean. 
She abo correbmed of uchrcamla and patpftatbXL, and 
bad ocUced alight trexBorof tne hiMb TbenhadbeMoo 
bmaaed nmong the felt chOy rather than warn. 

Ob auoaatkn the patient appealed t be atknbted. 
Tbe pulae rate vu 00 baia •■J-h mlauta Moldple 
■detomai e< the thyroU gland, etiknced myoaataot 
Qierttt and a Qtm abcnt 7 cetUlmeten to dkMer 
la the pcmtioe of ih< rhibt orary wen foand. 1( wta de 
elded tw hyTienhyndd^ waa not preant and tbe oteta 
behc rate waa aot detersdaed. CipkmVxi of tbe peMa 
wa* adtdwd. t be foOowed tn ae>'eral weeka by ihyieU 
ectoeny 

At eqseratioo a d qieD e rating m yoma of Uk ateroa and a 
y ttk tomoT of the right orary were foand, and rcraoved. 
latbologieal eninhiatkia abowed tbe right orary to be re- 
placed by a cratK mam meamirtDK 8 fay r mdnKlm and 
havtDK a thick wall and a fatty aemlaoUa orateat witbajt 
hair wrral amall Dodalea were acattered orer the iann 
aorface t4 tbe cyit Theae on cat nrface were boiwy 
nenbed with tinv cyatk epncea &0ed with coQold tnatoU 
h Ucf oecot w c wcuou du efa eed a thick, Ebewa walled cyat 
lined by culaiimar cphhetknn in eaciie areaa, and btekni 
op Into imnlaT majMa which were eoere d with cotimnar 
aM cobrdmJ epItheUam. Tbe nodnln mnliooed wm 
made op of thyroid Dha adnJ filed wltb ooOoid. hlaikird 
fayperpJaala of the aefatar eplthdhnn waa aen la Irrrgalar 
ama. The cdU were cobcddal or eahrmoar wHb Urge, 
eestialty placed ndd and the actnl In theae areaa were 
du a tJy crow d ed togetber and araalL Ir^tralieo of 
Intcndtial tharwa waa not teen and few tnhotkSgtira were 
pnaoit. 

Symptcans of on-roukDcn, palpludon gnd 
Uchjtirdla tuggetted hyperthvroldam in thl* 
cue but this wu oot tobaiktitiated by tbe eotire 
rlmlml pictore, Tbe patient dud not remain for 
the tbyroidectani> aiid wu never heard from 
•ubscqaently ao we do not know If tbe lymptoms 
Impf m-ed. ^be InterefUn* fcktore of tb* cue b 
the prtjence of very muted hyperpUab of tbe 
ihiinid tbrae b the ovary Tbe greater put of 


the tumor wu made op of trpttkl OTubn cyit 
adenom* with nodtJe# ^ tbe liyperplajtic thyroid 
tbgue acattered ihroogboot. It •eema pesfbk 
that slight h>T 5 erlh>Tt»di«B oorted Pbotocoierb- 
graphs of tumor are not p r esm ted becaoie of 
tbe poor hnitCD of tbe liwn^ 

ODiTRAL COWEfT 

Although many of tbe cases reported in the 
bieratore are defenJtely not cases of hyiserthy 
rokHam there bpfeamlne^T^tbe^eaB a pixcntial- 
ity for ezeeaa t e cr eticpn of thyroid tissue. Bnt ^iat 
u brge adenomatous gdters may not ptodurt 
•ymptomi of byperthyroidlsni, so a mtsa of 
tbvrofd ti»ue b the ovary may be present with- 
00 1 causing byperthvroidiim- 'TTie iodine coo^t 
of these tumori hu been determbed qaantits- 
lj\'dy by hleyer Kbg and Norris and otbeia and 
It hu been auggesled that an apnrtdabJe anwant 
of todbe speaks foe fuoctxmal sctivdtv of tte 
Hwie Oulcibridge determbed the presma^ 
Iodine qtaJIUthely byjooei diffcienual itain^ 
method Althoi^ Iodine hu been found b ot^ 
orgau loch u musdes, supramial glaods, thy 
muf and ipJeea it b uH by Crotti to be Ftsent 
m the thyroxi gland b lar^ quantftla t^ta 
any other organ except the miathyrcid gtaj^ 
Tbe iodbe content of the thyroid gland vs^ 
with tht .gc of the pMlenL iM •!» 

Krflne OTtent tJ the diet. OrdtuuM eKhMled 
the Iodine cootent of the thyroid gUnd it ip- 
pcoii^tcly 0,1 per cenL ^,.1,,, 

Tbe lodme content of three of the tam<« b tb» 

■erwiwu determbed The large tnmgr b Cue i 

contained 0.105 per cent of iodine, dry wagou 
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The tumor in Cose 4 contained o 01 1 per cent of 
lodmc di^ weight and that in Cose 3 contained 
o 031 per cent dn weight The tissues had been 
fLxrf in formalin solution and it is probable that a 
considerable proportion of the Iodine had been 
dissoUed b) the solution An appreciable amount 
of iodine was found in the three tumors examined 
greatest in the case of the large tumor in Case 1 
TTiis patient had had mild h\'pcrth\Toldism and 
it IS possible that the iodine she rccei\*ed accounts 
for the greater concentration of rodlne in the 
tumor in Cases 3 and 4 iodine had not been 
gi\tm The thvToid tissue In the tumor m Case 3 
contained the feast amount of iodine and also the 
least hNTwrplaaia of the epithelium 
The question of malignant chan« in these 
tumors has been of interest to the dlniaan and 
surgeon Certain obser\Trs beUexT that tumors 
consisting entirely of thjTold tissue are all 
potenUall> malignant because thej ba^ o\Tr 
grown all other tissue elements. From the cases 
reported in the literature os well as from our own 
cases there seems to be little ex'Wence of mali^ 
nanc> It is Ewing s belief that some solid 
caranomaia of the o\-ao nia) be derl\Titi\*cs of 
teratoid thjTOjd tissue Certainlj the majority 
of cases are neithfcr clinlcallj nor pathologicalK 
malignant In Case 2 remo\al of the tumor 
afforded complete relief of all s>’mptoms and 
ascites did not return In Case i, which later 
came to necrops) there was no e\ndencc of 
metastasis from the tumor death hasdng been due 
to dilTusc \*cnous thrombosis of the portal 8>'stem 
and elsewhere. Similarly in man) cases from the 
literature the patients reco\’crcd completely after 
removal of the tumor Howe\xr, a few dehnitel) 
mab^nant cases hare been reported bv Katsurada 
Noms Proescher and Rodd> Polano and others 
Ulesko-Stroganowa report^ the onl) bilateral 
tumor of thyroid tissue of the ovaries on record- 
Although histological evidences of malignancy 
were not present, she believed that the bOalcralitj 
of the tumor was evidence of metastasis from one 
o\'ar> to the other 

The not infrequent occurrence of ascites with 
these tumors has been of HmlrMl interest although 
apparent!) of no prognostic sigiuficance. In 
Caaa 2 and 4 the asdtes showed no tendency to 
recur after operation whereas in Case i although 
the rapidly accumulating fluid was at first thou^t 
to be evidence of malignancy it could not be 
found at operation This was later confirmed at 
necropsy In Case 6 in which there was marked 
evidences of hyperplasia, asates was not present. 
Frank has observed asates In about 50 per cent of 
these tumors and cases without asdtes hare been 


reported since he made this obserx-ation his 
figure therefore seems far too high. Warren 
stated that 7 9 per cent of orerian cvitomata arc 
associated with asates and it would seem that 
similar cau.^ prolwbl) operate to produce asates 
with ovarian tumors of rerious txpes and that 
therefore this figure (7 g per cent) Is a better 
estimate than 50 percent The presence of asdtes 
is ob\*iousI) not nectssariU indicatlre of malig 
nanc\ 

SUUUABS AST) COSTLDSIONS 
Ca.ses of oxTirian tumor containing large 
amounts of thvTold tissue are presented In one 
case the ore nan tumor contained noduIesofhiTJcr 
plastic thxToid tissue 

Turnon of thxToid tissue In the ovar) are 
probabl) of the nature of teratomata 
Since these tumors are of th)Told tissue the) 
are potential sources of lh)TDtIn and in some 
cases seem to produce h)’pCTth\ToldJsm 
Three of the tumors were anal)Ted for iodine 
and an apnrecmble amount was found 
H)'perplasia of the th)Toid epithelium m \nr) 
ing degrees Is commonl) observ ed in there tumors. 

Malignant change* were not obsened in the 
tumor* reported In this renca. 

Asdte* is not mfrequenU) an accompaniment 
of there tumors 
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COJIPOUND INTRA-UTERINE AND EXIRA-UTFRINE (LITHOPEDION) 
PREGNANCY 

P BROOKF BL.VM) Ml) TJiCS LFOPOLD GOLDSTI IN M akt» W IIXnM W BOLTON MU 

PnmvorLnaA 

I ro« lit I)n«rtBKot o# OU^rtr^t^ JHIfrxai CoOqcc 


C ALCIFILD fetuses or hthopedKins ha\"C 
been recognized for centunca and ha\c been 
reported from time to lime in the Hlcr 
aturc The earliest cases on record according 
to Dorland ore those of \ cnetisa 1595 Albosius 
1597 and Denaingcus 1661 In 1R81 Kuech 
enmeister collected 45 cases of \-anous forms of 
fetal caldfkatlon recorded during the zoo >car 
penod antedating 18S0 

Lilbopedlons ha\*c occasionally been discovered 
during the performance of operations for various 
pelvic neoplnsms and they are sometimes discov 
ered Qcadentally at autopsy In many Instances 
It has been obsmed, that patients have success- 
fully passed through one or more full term 
premanaes, with birth of healthy children 
without the Qtrinslc gestation giving nse to 
difficulty 

In exceptional instances the presence of an 
extra uterine fetal mass is discovered dunng the 
course of a normal Intm uterine gestation as in 
the case recently reported by Bolaban and as in 
the case presented in this paper 
In many of the cases recorded, the ectopic 
pregnancy has antedated the intra uterine Im 
pr^nation by many yxars. As In the case 
historv hercrrith presented patients are oftlimes 
entiruy unaware of any abnormal abdominal 
conditJon, the extra uterine fetus not causing the 
mildest discomfort 

Since the publication of Kuecbenmeistcr’s ex 
haustive mono^ph on lithopedions a long bst 
of cases of this rather extraordinary condition 
has been recorded in the literature. 

Mason and Simon m 1938 assembled and 
published a summaniation of the cases recorded 
from 1582 to 1926 This comprised m the ag 
giegate 174 cases. To this number they addM 
the records of nine htbopedions observed in the 
Mayo Climc during a period of 34 years from 
1903 to 1926, inclusive. The addition of these 
cases make a grand total up to 1936 of 183 
In a penual of the literature since that date we 
found me records of 13 additional cases fTtble I) 
These were not reported by the writers already 
mentioned nor they been referred to sub- 
sequently as a collection. These cases with the 
one hemn described an aggregate of 197 


Here It may be of interest to mcntlcm that In 
1906 one of us (Ulnnd) reported a case of a 
mummified fetus which was earned bv the patient 
for a penod of 15 vears The structure was re 
movTu through an abdominal incision Dissection 
of the mass after axtirpatlon disdo^ that it had 
probably reached the eighth month of develoji- 
ment During the 15 years the patient has 
passed successfully through three full term 
pregnancies, 

TVPES OF uTuornnioss 

Kucchenmeister developed a hyT>olhcsls in an 
effort to explain the formation of calaCed fetuses 
and classified the different types of this anomaly 
according to the degr« and location of the 
process as follows 

i Ltikokelypbcs In this type calcification and 
fatly degenerotion occur in the exudative lymph 
surrounding the fetal membranes and in tne 
membranes themselves. As a result a stone like 
capsule is formed about the fetus^ while the fetus 
itseif may undergo slight or massive degenerative 
changes. 

3 Lsihckdypkoptdwn This is a form m whfch 
the fetus becomes adherent to the sac, with both 
the fetus and lac showing widespread infiltration 
with Uroc salts. Kuechcnmeister bclicvTd that 
this variety resulted when the ammotic fluid es- 
caped or was absorbed, with the membranes 
themselves becoming tightly wrapped around the 
fetus. 

3 Liihcpcdion [xione ckUd or IxtkoUcnon) This 
includes m general all types of caloficd fetuses, 
although the term refers especially to the form in 
which the fetus itself undergoes organization and 
massive calcification. A true lithopedion forms 
when the fetus escapes unattached Into the 
peritoneal cavity with or without the enveloping 
membranes. 

Depending on the duration of the gestation 
outsiae of the uterus various changes mcvitably 
take place in the fetal structures. Chemical 
alteration, such as saponification, and a drying 
process mummification frequently occur After 
a tune, lime salts are deposited m the fetal tissues 
or in the membranes, with the result that stone- 
like m s- ss es are finally produced. With these 
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RcKogmornm of tfadosn tb^vtat tk letoB 
of Uhk f ta b Crft tide «*d lltbapvdioe b tbe ri(bt 


pbenotnena pretnt, a fetus is dengnated a 

lithopedlocL 

It tm been detaoostnted that when raummK 
ficatloQ of an extra atenne fetus occurs, no trace 
of the placenta or placental llxsae r«n be found. 
^lommificaDaG raolts fnxn the absorption of 
fitndt, whereupon the remaining soft parti are 
coa\-eTted mto hard porduoent like materlaL 

COiIPOU>.D DtTXA imaUXE AXD EXTtU UTEXm 
ratcwANCY 

The rvnchnmooi occurrence of an Intra utenne 
pregnancy with an ectopic Uthopedton is oot often 
encountered. An advanced extra utenne gesti 
tioo b usually HUm \ ered and surgically removed 
before lithopediou formatkpo or caidficatlon takes 
place. Occijionalty an advanced gestatkm out 
side of the uterus Ijecomes either mummlSed or 
caldficd Under inch drcumstaoccs, the patient 
may become Impregnated once or repeatedly and 
be delivered nonnaJlj it term. Dur^ this time 
the edd extra utenne pregnanev may escape de- 
tecbocL On the other hand, ft may he dbcovTied 
during the course of an Intra utenne pregnancy 
The destination of compound pregnanCT de- 
scribes combi natke of aEairs, mmefy. an 
intra utedne gestation asaoaated with a long 
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rimwttng mummified or caldhed fetus In tie 
abdomi^ cavlt) 


COltBDin* DOTA UTEIOfI AITO EXTIA CTtalin: 

PXEOVAJICY 

At this pennt It b of interest to men^ liat 
wt InfreqintJy an Intra uterine 
nences almost tynebmootafy »db sn ^ 
iterine one. The first case of 
iterine and extra-uterine pregnancy 
o Novak, was recorded by Duremey in ir»- 
rbo dbcrnTred the concDtion at autopsy 
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Fig a Photojr^ph of lithopedion The cnui wrfghed 
1 and lo ounces tod momired ij centUrtrtcn In 

length, 10 centiiueten In wHli ti>d ^ s eendroetm (o 
depth. 


Ncugttbau€f in two cihAiuUte contributions 
collected 344 cases of combined intra uterine end 
extra utennc gestation occurring m a period of 
more than aoo j'ean (1708 to tgij) Jsot’ak 
found 3a additional cases of combined pregnancy 
of this t>'pe in the literature from 1013 to 1936 
With the a cases which he personauj obsa^•ed 
the total reaches a78< 101937 Bennann reported 
a pregnaDc> of 5}4 months complicated bj extra 
ntenne gestation and dermoid c>’8t, which brings 
the lotid to 379 cases 


A CASE or ADVANCED INTRA UTERINE PREGNANCY 
associated WITT ! ECTOPIC OESTATIOS OP 
LONG STANDINC 


Q S., colored, *S yens, registered at the prenatal 
dliJcol the JeileiioQ hlcdkalCoUmHotpltal ooKovem 
bcf 13 1931 Her gcDC^ health had alw^ tw«o food. 
She care no hhtoiy oj prevloos operatkKia. The meoatraal 
epoch comrocftced at the age of 15 the cycle wai of the 
18 dar type and was ahrari n^rmaL Toe last oormal 
period occurred In the “middle" of ilay igii 

The patient had had two full term noimu urcfnandca, 
and the children were recorded as beteg 11 and jj years of 
age i gpcc tl rcly There was no history of mined periods 
or abortloni. She fdt well throughoat the period of 
gestation and did not manifest symptoms of any Hod. 

Examination In the antenatid chni c revealed a faldy 
weD developed colored woman cxhUritisg all the physical 
signs of pregnancy The abdocnen was enlargea to the 
siu of a 7^months resiatlon. In the right tide of the 
■hA-rmm, on a level with the mnhnie qs, a urge maa, the 
of a grapelrait, was felt. The tumor was not ledcr 
and on palpatkm It Imparted a cradJinf senatkm. The 
wfTwrl to be external to the enlarged uterus and 
separate from it 



Fig 3 Roenlgenograni of bthopedlon after its rrmoval 


The patient was admitted to the maternity ward for 
radlolegrc mmhaatlan and further study 

Laboratory hndJugi Waisennann and Kahn teats 
were negntfre. The Wood count showed red blood ce^ 
1750,000 wh]tcbloDdceOs,8,ooo hwmoglobfn ropercent 
Urtoalyals was negatht. ejcepl for 30 to 40 white blood 
celts, per low power fieW. 

Koestgenologica] hudisgs Pyelography was Indudcd 
la the roentgen examination became ot the pr es ence of 
many leococylea In the arise- Radiographic examlnatioa 
dlscfcaed that the right renal pelvli and cadres hOed 
normally with so^um Iodide and that atructuially the 
Udney was normal Tbe skeletal outllsea of two fetiacs 
could readily be made out. Tbe Idas occupying the Wt 
■Me of the abdotnra was viable, whereas one oo the 
right side showed overianping of the omnlal bones and 
apnarently had been dcaa tor some time The bead o! the 
Ihrlof fetos was directed toward the matenial pelvis, the 
back to tbe left of the maternal nine and anteriorly 
(L.OA.) There was no evidence of dl^>roportion between 
this fetus and the maternal pdvii. The fetus in the right 
half of tbe abdomen was encapaalated and much cmaller 
than the viable one CFlg. 1) 

The ureteral catheter was deviated lUgfaUy to tbe right 
In the pelvis, doe to the presence of tlw fetal It 

passed op the ureter bet ween the non-viable fetus and 
the viable 0D^ 

The plates of tbe skull of the non viable fetus showed 
extreme overiapping. Indicating that it probably had died 
at least several months preriomly On palpatlim over tbe 
ri^t half of tbe abdomen, there was an area of crepltathm 
cnfnridipg with tbe skull of tbe dead fetus. TTk creefta 
tkm seemed to be asaodated with tbe motion of t^ Ictus 
OQ ralpatkm. 

The non-viablc fetus was beUeved to be crtia.uterine 
becau s e tbe outUne of tbe shadow of tbe uterus could be 
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■r», wUlt ttat of the fetot feQ to the rhcht of IL There 
•ermrd to be cceiildenUe cildficetka of the membrene 
Annsd the fctoe. 

Fmn the recDofrephic Cndlop the foUovtQf ribfftoeh 
w*i made Intre-utertoe pre*n*ncT (L.CXAJ ettn 
■terfaje ptrpieaey »flh de*d fetta (Dltopedioo) 

Trretmetit On December j loji & leperototny wm 
perf cinu cd iiader feoerm] uunthew. An en ren e nU ied 
rnnvir ebnut the of t fnpiefnilt (Flf. ») vUcn ^wutf 
frore the rlfbt tube end vu boood down to the crcmn. 
ns fou^ It wu rcmorcd toiTther sriLb the tab* eoa 
<nej7 Ub the third da^ foOniis the operetkre afirr ■ 
short, easy ULor the petlrtit deirrered a ttlflbore, prr 
mature fetus fpontawoosly Comihctoce vu cnllmjr 
ufinestfub the tbdorainaJ l*cUao heaHnt bf pHmarjr 
u ton Patient discharted in food cntMlltiae December s^ 
Ite*£nptJon of lithopedioci Ihe hard Iirexolar mass 
il mfhtnc s pocTKh and lo ottnces, measQrca 
5 retisirteTS b ierqrth, o centimeters b width, aad 
j rentlmeters sn depth It Is cotopteleljr envctoprd bj a 
ihuk, fTS 7 , tibrms rapwie to which a (maO ovary Is 
ttached Lb seseraj areas the ahcietal structere can be 
distinctly palnatrd and the fonoi of the esrtremitks are 
easdy dwcernibfe thro^^ the asc. 7h« hsirl, dbracs aac 
eocioamx the fetxta was pnfaabty fomed fmtn the attadoUc 
membiaaes srhicfa had Mcocm Infiltrated srith Umc salts. 

V crackttitt smatioa H impaTted br the mass to the 
tm^ra ar>d emKcaJlT by the bony putea of the akafl 
^hn the lod rated capaoie eras utdaed, dec omp o ah m 
bones and uasoe pretroded Several toiali bones had 
BuluyM nch deeosnpcailktQ that they drep^wd out 
aba tha cipKle \m based. 

Frea the appearaace of the boees, It wooid appear that 
tha fetus bad reached 7 or S tTvmths derebpaeat before 
death had tab es pbee. \a the spednm ass aot dbvciesL 
it b topped hie to sut the diarteter of pri s cria ttai ^ 
the bneniMat ontestv 

rifare i is iwntfnofraoa of UthcpedaDC after mnovaL 
The OLse of lilhopedion dqcribed berturlth 
Qliatratcs the Lmport&nce of c&rrful routlac anle- 
natal cjouniiution Only by fuch procedure b 
it ponfble to minimiie the dan g er of toadvertenUy 
crv'crlooking aboormal CDDdltkns whkh ordinarily 
do not gite rUe to ipcdal lubjccth'e a^mptama. 
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ELECTROCO \GUL \TION OF THE MEl ANOMA \N'n ITS DANGERS 

rillLIP D \iI\fX)\ Ml) Movior Mtciainx 


A SERIES of 27 casa of mdanoblastoroa of 
the ikm was reported a short Ucdc ago* at 
which Ume one was disappouiling\> Im- 
pressed with the failure of our ciisUng meth^ of 
treatment The treatment of these rtvelinollc 
growths b) the popular use of the elcclnc 
needle ’ disclosed scNtral facts which led to this 
8tud> In the senes studied those cases treated 
b> electrocoagulation showed a too per cent re- 
currence at the nle of the primary with carl> 
regional and generalized metastasis in the ma 
Joritj of cases. The untreated melanoblostoma 
progressed less rapkll> to local and general metas- 
tasis than those electroccagulated The a\-eragc 
time for the appiearance of regional metastasis In 
the cases so treated was 5V1 months and 
months for generalized metastasis. 

The term melanoma which sncafics the char 
acter of the tumor cell containing a \-anable 
amount of an Iron free plmient, roeunln will be 
used in on endca\‘or to show no partlallt) as to 
the coimectivT tissue epithelial or endothelial 
origm of these growths. 

The malignant melanoma has its origin as a 
rule from tlw na:\*us cells of pigmented wurts and 
moles. The benign melanoma or pigmented 
mrvus consists essentiali) of a locallx^ area of 
piraented basal cells ■idth the presence of so 
called ' ntt^nIS cdls arranged in groups or co\ 
unms m the upper corium 

In the stud) of this problem the following ob- 
Ber\'atkms were made permitting of possible 
explanation of the facts and presenting an appll 
catwn to the entire field of electrosurgery of 
malignancy 

A more complete understanding of the changes 
taking place ma\ be possible if a rCMCw of the 
mode or metastasis of the malignant melanoblas- 
toma is made The lymphatics of the skin are 
collected from \Try fine capillaries m the epWer 
mis in lymphatic trunks In the fasdol planes, 
which c\tntuall) terminate in the regional l>Tnph 
nodes. It has been shown b) Campbell de hlor 
gan and later b> Handley that ^e growth of 
mdanoblastoma occurs first along the lymphatics. 
Figure I demonstrates the mech^cal permeation 
of the lymphatics in the corium £, and in the 
fasaal ^cxns C the spread of the tumor cells 
occurring along the line of least resistance. Hand 
le), after eitensire Investigation has described 
J Sndlfu SUU it. Soc-H Oct. ia>a. 


three zones surrounding the pnmar) lesion Far 
Ihesl from the lesion In the fasaal l)’mphatic 
plexus onl> (Zone I) with no msiision of the sur 
rounding tissues are found the tumor cells cntircl\ 
within the walls of the K-mphatic vessels C 
W ilhin this zone is an area of mflammator) rcac 
lion (Zone 11 ) with penJ)Tnphatic lcucoc^ tosls 
and fibrosis due to rupture of distended Ivm 
phatlcs of the fascul plexus with melanotic tumor 
cells with a retrograde permeation of the subepi 
thclial tributary l)Tnphal>cs toward the skin, £ 
and inxnjuon of the fascia and muscles Nearest 
the primary growth Is a zone (/one III) in which 
all of the penneated I)'mpbalics hast become 
strangulated b\ the penlxinphaUc tibrosis ma 
dent to the mflammatory reaction set up b) the 

r ircsence of the tumor ^1 and, as a result the 
vmphatics ha\-e enlirch disappeared thus Icax 
ing onK isolated large nodules of malignant cells 
(// J) incrtasioR In size and ln\-ading the n«ch 
bonng xTSseis, both \*ms and artenes. That 
blood xTssel dissemination occurs secondoril) to 
l>'mphal»c permeation b thus dcarl) shown It 
is seen that the process bentlrcl) mcchanreal the 
tumor cells spreading most widel) m the larger, 
deeper h-mphatics and inxading the corium and 
epidermis onl) after the inflammatory process set 
up b) their presence has been suffiaent to fibrose 
and choke the deeper l)TnphaUc8. 

A group of bcnl^ skin lesions was carcfull) se 
lecled in stud)ing the changes taking place m the 
tkm and subcutaneous tissues on clectrocoagula 
Uon m the hope that while dealing with a benign 
lesion sufficient changes might be aafcK ob- 
served and applraiUon made to the malignant 
lesionx. 

A group of icTule keratoUc lesions were treated 
with the electTK desiccating needle. In thb senes 
10 treated man> of the l^ons were surrounded 
by dilated venules which extended from t^ lesion 
for several centimcteri in normal tissue. It was 
In thb particular group that the obscrvatlcms 
were made Definite chMges.xdsible to the naked 
eye took place. On application of the desiccating 
or coagulating needle to the central portion of the 
lesion, globules and bubbles appeared In the 
deeper portions and at the periphery As the 
process proceeded a \Tnulc at the penpbery 
would suddenly dilate to twice its normal size and 
blanch free from blood, be^ning at the proximal 
end nearest the lesion and extending to its most 
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Fig ■< Epidennh wili primuj meluoeu C if 
canoffi vUli blo^ rcMrii f ud Mip«rfickJ fyecpiMia E, 
C tuciil tytnpbatic tnmk D Zooe I U fonbot 

from Lbe prfaauy lb> mduatlc refU w nitrelj 

kitUo fud«J plan C Zcmll — fncr mriaaotk nIbM 
pmnt vichiD fudml picxn peffljroptetk Woramath / 
lod fibnak of Ij'mplntlct, p gi u atkB of taperMa} Ijm* 
pbatics £ towvd rpMcrou to cortom tad in raondk. 
Zooe DI t* iMmt prtcQuy Inloe. Thm t* coBtpfd* 
ffbrock td tbe fMdkl lymptatk pton Inmkio of wWU 
y vilt) neUmtk crlls groupa of bwUtmu; noctuk* /7 fm 
10 corioTTi cad imurie 


dbul part This nme pbrnorndnoa could be 
made to occur In each ciI the peripheral \i«ibte 
venules bv cootinmng the coa^latloQ lo tev-eial 
mstanccB tbe cBcnpuiK globules cd tlsnc steam or 
pj Kould suddenl\ til the \eiiule aod expreas the 
blood to lU distal end ooly to dilate the vtsael to 
suJl greater sUe u the coagulatioa cccimued. 
Figures t tod t Uluitrate tbe appearutce ai the 
kim and dilated N'esules surrouodlng both be* 
lore and following eleetroooegulation Thoa waa 
deiDO&ttrated tbe mechanics passage at tlasae 
goaes, genefated by dectrocooguIatloEi, into the 
visible N'esules turroundliig the lesLon. 

That sudt a pheaomcmon occurs mt oqI> In the 
visible leoules but also In tbe deeper N-esaeU and 
l>'mphatscs can hardly be denied The applka 
ticTs oi tha obsenalioD to the use of tbe elrctffc 
needle in tbe treatment not onl> of malcgnuit 
melanoma bat to malignancy In general thus be 
comes apjpalling 

I\1th the pedlar lymphatic metastasis here 
lofore desoToed aixl so ably democtstrated by 
Handiei tbe mechanical pasaige at tbe tumor 
cells along tbe line of least l)TnphaLlc resataiKe 
and secondaril\ br direct extension Into the blood 
stream tbe result of riect r ocoagulatfoD can be 
readih ipprcdatcd The tlsiue gas bubbles gen 
crateo during the process, which art forced o^cr 
apparent preMore Into the surrounding lymphat 
ii3 and vessels, carry before them the unstable 
mallgaant cdli vhidi vitbont this assbtaoce are 
already passmg widely along the Ijnnphatics and 
thus force the Invarioo to even greater dimensiona. 

In referring to Figure i In which tbe three xooes 
turrounding the skhi Icikn are demonstrated It 
b seen that the maUgnant cells are farthest re 
moy^ from tbe pnmary lesion In tbe fascial lym- 
phatic trunk C Actually to state the actual 
dhncniions of Zones 1, 11, and III and with any 



degree of certaJut) detennine the defbule extent 
of p iiw i a s In the fascbl plexus of Zone I b Im- 
possible because of the varying grades of amllg- 
nanc> duratioo, and treatment 

In reviewing tbe cases treated by elect rocoago- 
latioo, one b coa/rooted with a large number In 
which the aUa leskm ftael/ has been attacked 
In another group the electric needle has first been 
passed ihro^ appnrenlJr healthy tbsue at varv 
UQg friwn the primajy leiior completei) 

endrcliag the leiion before lu actual coaguJ atwa . 
The explJUMiioo of tbe lecood procedure be™ 
to seal off the K-mphatlcs before attacking the 
primary In Ixlli groups tbe recurrence was ico 
per cent 

An explanation of the same degree of recurreore 
in the groap In which the lesion b first completely 
eixireJed Uirough apparently health\ tbsoc b 
DOW posdble of explanation- Altboogh the pn* 
ess has been carried through sraarenth healthy 
tbnK on the bes« of being wide of vttibk supo 
fical leskm tbe malignant crib are present in tnc 
laidal plexus at greater distances- even In mm 
instances to the neareat group of iNnuph no^ 
While tbe leskm b betrg turrouDded by the neetUc 
tbe tl«e gas b generated In exactly the 
mariDer as lu coopting tbe primary fcsKna^ 
when tbe fasdal pSeius b eneennti^ 
escape Into that aN-enue and force befert them u* 
mallet celb present to an even wider otent 

Rrierenco to figure 4 a^ muitrttes 
iDues surrounding the prim^D gnrwth- rig^ a 
niustratcs dbgrammatlcmlJv w^t oa^ by t« 

tl»« gu in lonWf 

trier wben the lerta I* redreW IbreuBii tff' 
lre.UiiBil b) ek«TO«*ol**“ o{ lli« »«*- 
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Ftg. 3. Senile kertlotlc letkm icen In Fljrarc a folknrinc 
dectmctM^litba, demonitnUni; (Ke diUtatkm of the 
\TnuW by ti**oe 

ajioma trhtch are krwtm to be malignant That 
a suf6cientl\ large group of benign melanoma of 
the skm exut vihlch sho^ malignant change fol 
lowing treatment with the clectrk needle Is not 
denied although the diflicuUies arising In deter 
mi ning the ttclual pe r centage is wellnlgh Impos* 
sfble. Of the 47 cases iQ this senes, the mole was 
present In 31 In a prev'ious paper the wntcr 
endkaivored to show that moles birthmarks ar>d 
warts of coDgerutal origin maj remain beniCT and 
unnoticed for j-ears onl\ to undergo maiTgnont 
changes later thus presupposing an eiaung fac 
tor Undoubiedlv this factor m the majontN of 
cases arises as enrome imtation Some wrficrs 
regard the mebnln pigment m the light of a 
chemical imtant which maN first produce an ab- 
normal epidermal cell proUferation Borst and 
others hold that it is set free in the tissue spaces 
and initiates a malignant prolifemUon in the 
endothelial and connective tUsue cells. That the 
presence of a congenital nrevais or birth mark is 
not essential in the production of a malignant 
melanoma Is evidence b> the reported cases of 
the dcvTlopment of malignant melanoma arising 
m the punrture ViOunds, e.g from a thorn In the 
foot, especiall> in the races of the upper Nile 
The wntcr reported a case of malignant melanoma 
arising m tlw puncture wound on the leg of a 
paper hanger as a result of pricking the leg with 
the pomts of his scissors carried at the side 
Handley explains this as being due to the ti»a 
made implMlation into the subcutaneous tissue 
of a group of dermal connective tissue cells of 
actual or potential chromatophores. 

It seems reasonable to conclude that the im 
proper coagulation of benign skin lesions with the 
elcctnc nee^ acts not only as an acute irritant 



FTn- 4 - 1 Site of chctrocDo^Utkm by eodrdin* pri 
msry jtTowth fl iuUekUI lyrophatk* ctinUfnJw do 
tumor ctHs C fa^cixl lymphatic conuinio;; tumor ctlli ia 
ZoDc II D fucial lymplutks dOatrd with thiue frsi from 
clcinrocoaxuUlioD /Z, tumor cefU forced beyond Zone II 
by prMJurr of U. 'ue pn in fswial lymphatic*, 

(n stunulalmg cells to malignant change but also 
seta free the abundant melanin present m the 
tissue spaces where it acts os a chemical imlant 
according to Bont and traumaticalK implants 
into the subcutaneous tissue the actual chromato- 
nhores according to Handle) thus causing ma 
lignant change 

Until some future lime when a letter method 
of treatment for this most malignant of diseases 
Is ad^Tinced surgical cxQsion with due respect 
to the anatomical disposition of the Ijinphatics 
and thorough LuowWge of the spread of the 
neoplastic cells should remain the procedure of 
choice. A wide circular or elliptical indslon 
should be made through health) tissue far re- 
moved from the pnmar) growth The surround 
Ing skm should be elevate or undercut as far as 
possible and the subcutaneous fat and fascia in 
dsed at the e.Ttreme base of the undercut skm m 
a circular manner dorwn to the undcTi)'iag muscle 
The entire mass of pniaary growth subcutaneous 
fat and fascia, with a thm pwrtion of underl)’ing 
muscle is then remo\'ed b) a sharp dissection 
Greater assurance is then obtained b) removmg 
the ^land draining area m the same aforedescribed 
fashion. 

BUlIilARV 

1 The cases of malignant melanoma in a senes 
of 27 cases treated with the electnc needle showed 
a TOO per cent recurrence. 

2 Electrocoagulation of a group of senile 
keratotic lesions demonstrated the escape of tis- 
sue gas mto the peripheral visible \*enulea under 
pressure 
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j. An appOcatKMi of this dijcovcry to dec 
troanfiiktion of nudigntDt tDel«noma rendcn 
ptaudble the crplanatwo of high r ccn n e n ce oo 
the basis of the tpcchantcal foirlog of imsUblc 
malignant celts more widely Into the tbsuei by 
piessQie exerted m the lymphatics and \-e*scU by 
generated “tbsue gai- 

4 Preliminary encircling of the primary 
grcrwth with the dertrk needle through appar 
ently healthy tissue is unsouiKl as the fasdaJ 
lymphatics wide of the primary lescrn may be 
diled with tumor cells the came pberuxaenon of 
generated “tissue gas pi e aimt occurring here 
with rimilar results. 

5 Inefficient treatment of bcnin skin ledons, 
especially the benign mdanona snth the electric 
needle may initiate malignant change by acting 


as an Irritant or by the iroplantatloQ of potentid 
chromatophores into the subcutaneous tWn* 

6 Surgical exasioo of these lesions with spc 
dal reference to the anatomy and mode of metas- 
tasis, remains the procedure of cho*cc 
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A COxNTINUOUS I IGURE-Or-EIGHT SUTURE I OR MUSCUL\R \ND 
PERITONEAL APPROXIMATION IN OESART/VN SECTION 

FRhDFRICK CIRMNG M D, FjVCi> BofTnv M\<ivcin:*cm 


W HEN closing the ulennc wound In 
casarcnn section praclicallj nllonerators 
use first a continuous stitch which unites 
the innermost fibers of the muscularis and awids 
the mucosa. This suture line Is showm in Figure i 
The closure of the remainder of the utenne wall 
so as to secure accurate coaptation arid hamio- 
stasis without constnction oi tissue has nlwn)^ 
been a problem The difficulu Is irx:rcascd when 
the utenrve wall Is unusuall> tiiicL I hav’C In the 
past cmpki)Td for this purpose one or more la>trs 
of Interrupted single, or of continuous or single 
figure-of-eight sutures according to the nature of 
the case It has been found howe^Tr that none of 
these methods was ideal or that none would pro- 
duce e\m ^proidmatel) the desired effect in 
e\Tr^ case To ot’crcome these objections I haw 
of late been using a continuous figure-of<ight 
suture which seems to soKe the difficult) in a 
saUsfactor) manner It unites at the same time 
the mlddk portion of the muscularis and the 
superfkial muscle fibers along with the serosa and 
secures good approximation and hxmostasts. Be 
cause of the kn^ of the suture, which males for 
elastialy and w absence of Lnoti except at the 
two ends there is no constnction of tissue 


WTiik desteinl prlmaril\ for the classical 
cesaman section it ma) be uscil cquall) well in 
closing a wlical incaion In the lower segment 
In the latter case one liegins at the lower angle of 
the wound where the utenne wall is thin with on 
oxxr and oxtt stitch which Is continued upward 
until the thicker portion is rcacheil when the 
figure-of-cIght Is Ixrgun 

Three-quarters of a kngth of chromic catgut is 
threaded on a round pomtcil curved needle but 
Is not lied m or rclhreaded Beginning at one 
angle of the wound the suture Is passed through 
the intermediate zone of the muscularis on either 
side and lied thus anchoring the stitch The 
needle Is then rtxrrsed In the needle holder and 
passed from within the wound outward on one 
tide through the lupcrfidal muscularis and peri 
toneum biDl keeping the needle reversed the 
suture is passed through the peritoneum and 
superficial muscularis of the opposite side into the 
wound As the sUtch » lightened, it doses the 

r ritoneum and buries the first knot. The needle 
then placed in the usual positron in the needle 
bolder Biles arc taken In the deeper portions of 
the muscularis as before the needle Is again re- 
xTTsed and the outer portion of the wound umled 
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u described (Fig 3) These mtiieuven M con 
tinned until the lut deep Ultch hu been taken 
and the finwl fuperbdal Is about to be pUetd. 
At this point as the needle is passed from within 
outward the assistant grasps the free end of cat 
gut and draws It taut The needle It then paseed 
from without inward, making the last aoperfieW 
sUtch one of double suture material (Fig 3) The 


suture fa now tied and cut and its end falls into 
the wound leaving the final knot also burled 
(Fig 4) 

Although I have seen no reference to this 
method m suture It is possible that ft has been 
Qted and described before Sbould that be the 
case I would gladly surrender priority to anycoe 
who wishes to ckim iL 


BRANCHUL A\D THATIOGLOSSAL DUCT CASTS AND FISTULAS 
IN CHILDREN 

CO\R,U) J B VUiiG.VRT'.'ER, SI D Lo« Awixss, CAUro«*u 
Fna tW Ilairaol. Lo> 


T he clinical picture of branchial and ihyro- 
gkwsal duct aats and fistulas fa freqocntlj 
uarccognued ParticuUjtj fa this true In 
chQdreti wIm the evats and fistulas are so often 
nustaken for abscesses or broken-doim I>‘inpb 
glands, and are repeated!) incised and dnii^ 
without elTectiDg a cure Although manv are not 
manifest until latei yean, probably the greater 
miRmt) of branchial and thjTogloaBa] doct fiv 
tulas ai^ r\tts that do oc cur In children are not 
properh treated until adult life. 

UlBKYOLOO\ 

Noteworthy studies of the embry’ology of the 
branchial appantos have been maJe by Rathke 
His, Bom and others. Undoubtedly the greatest 
single contributfon fa that of Wcnglowikl who 
in 1Q13 published a managraph In which he gave 
the findings of detailed it^y of serial sections of 
a larm number of hontan em^'os bejfinnbig with 
1 mllHmeten and ending with sq milllmeteia. I 
shall first briefly outline the embryolo^ accord 
ing to U englowakl and then deal srith the dlnkal 
lioe of the subjects. 

During tbe second week of embrvTXile life cer 
tain cbangei take place b the fetal foregut {Fig 
i) From the btenor lateral walls of entodenn 
fiye outpouchbgi or diverticula appear These 
arc calM pharyngeal pouchet. SlmultaDCoualy 
the atemal ectoderm becomes Indented over the 
CorremoodiDg pbarjmgcal pooches. These are the 
bTBDcnial or outer pharyngeal groove*. As the 
small grooves approach the nouchea, the meso- 
derm fa pushed aside so that lor a tlnie ectoderm 
and entodenn come Into cootict- Tbe contacting 
areas are the dosing membranes which fn gfU- 
bearing ■nlmals dfaappear forming the gfll drfta, 


opening from the pharynx to the eilerwr Such 
perforation of course doea not normall) occur b 
birds and mammals. 

The grooves and pouches thus formed, it» 
rate a sene* of rocnoed bars of mesoderm which 
has been piahed aside bv them. Theae are termed 
bnochlal or visceral artbea, of which there are 6 
all meeting ventrally b the midllne of tbe ne ck. 
In each arch them fa developed a cartflaginota 

bar coaalstiog of a right and left half andbeach 
bar also fa the aniage of cm of tbe primlthe aortic 
arcbe*. 

The first arch fa called tie mandibolsr arch, 
and from It arc deytJoped the lower lip tbe man- 
dible the mosdei of raaiticatloQ and the anterior 
part of the tong u e. Its cartilaginous bar forms 
the locus, malleus, and a portioo of the mandible 

Tbe second fa the hyoid arch. It gives ori^ to 
tbe slructorea of the upper part of the neck. From 
Its cartflage arc developed the styloid proem 
stylohyoid ligament, and lesser cornu of the h:^ 
bone The first two arches grow more rapidly 
than the remainder so that the latter four become 
telescoped the first two arches lea\bg a de^ 
deprewdoo, the ceryiaU sbus. (Wengkrw^ 
claims that the third arch tdescopei to fjjnn the 
smut.) The ventral ends of the secood along 
with of the third arch, aacst ta formatk* 0* 
the body of the hyoid bone and the posterior part 
of the longoe. TV third arch asrfiti In th« 
matkjo of the sides of tbe neck and I U ctiTlls^ 

gives origb to the greater comu of be hyoli 

foorth and fifth arches also araist In 

tides of the neck, while the ventral a 

their cartllara unite to form the thyroid rartll^ 
The sixth ara give* origin to the cricoid aryte- 
noid, and tracheil cartllafe 
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trom the first external Indentation, the first 
branclual groo\‘C arise portions of the auricle and 
external acoustic meatus while of the second 
third and fourth groo\*c3 no traces persist 
From the first internal outpouching first bran 
chial pouch, arc formed the auditor) tube and 
tj-mpanic ca\it\ the tvmpanic membrane arising 
directh from the closing membrane between the 
first and second arch In the second pouch lies the 
anlage of the tonsil Wcnglowski demonstrated 
that from the third pouch on cither skIc a small 
duct the th\Tnfc duct, descends into the medi 
astlnum to form the thiTnus Thu duct passes In 
the general direction of the stemomaitold mus- 
cle latcmllj tothethjTold and u lined with squa 
mous cpithdium lurrounded b) hTOphocNle*, lie 
likewise demonstrated remnants of this tubule In 
adult necrops) dlssectloni. From the fourth 
pouch a coraparalu'clj short tubule passes on 
cither ride In a somewhat medial direction to form 
the lateral lobes of the lh\Toid The parathyroids 
likewise onginate m thu nouch The fifth pouch 
gi\TS origin to the ultimo branchial bodies which 
although eni'eloped b) thiToid tissue leax'e no 
Identlt) in the human aduft 
During the third week a rounded swelling or 
bud appears on the ventral side of the foregut just 
behmd the first arch Thu u the tuberculum 
rnipar which along with two similar swellings 
appearing latenill) form the anlage of the buccal 
part of the tongue. A V shaped swelluig arising 
somewhat posteriori) is called the copula and b 
the anlaTC of the posterior part of the tongue In 
the fourth week a diverticulum descends between 
tbe tuberculum impar and copula and passes as 
a tubular duct downward antcriorl) to the tra 
chca to fonn the middle lobe of tbe thyroid 
gland The point of descent remains as a depres- 
rion at the base of the adult tongue which Is 
known as the foramen caecum The tubular slruc 
ture IS the thyroglossal duct It later atrophies 
and 18 obliterated but ocx3isionall\ remains pat 
eot, producing the congenital anomaly lh)Tc>- 
gloasal duct c)-8t or fistula. 

BRANCHIAL CYSTS AND TISTUIAS 
There are several theones regarding the e\-olu 
tion of branchial C)'8ts and fistulas, (i) That they 
are caused by a vestigial remains of the branchial 
grooves or pouches. (2) That they are a result of 
an embryonic perforation of the dosmg mem- 
branes (3) That they arc a peraistancc of the 
cervical amus formed by the telescoping of the 
rapidly growmg first and second arches over the 
remaining arches (4) That they are due to a 
remains ^ the thymic duct which descends 



FT* I Srbematic dnirlnj; rixTwiD); df^clopnwnt of 
bnnchUI apfaratus / M Matxlibalar irch. // // , 
IlyoblAnh. /// /I I Thinl foorth irirt fifth bfsrKhUl 
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the third nhar)Tipcal pouch as demonstrated b) 
Wenglowski in 191s 

Climcal fculiirts A distinction is frtquentl) 
made between branchial 01*815 and fistulas and 
each spoken of as a distinct cntit) It appears 
bowes-er that thc\ are all iimpl) a rinus tract 
which forms a o*8t when the aralnage is made 
guate or obliterated The lining of both cj’sts and 
fistulas consists of sguamous epithelium sur 
rounded b\ a co\*er of lymphoid tksue 

According to E \V)-11)'5 Andrews, there are fivx 
upcs of branchial c^’Sts or fistulas (t) complete 
branchial fistula with internal and external open 
Ing (3) Incomplete external fistula no internal 
opening (3) incomplete internal fistula no ex 
lernal opening (4) branchial ej'sts no internal or 
external opening (5) branchial dermoid 

The surgical records of the Childrens Hospital 
show onl) 4 cases of branchial c)*sts and fistulas 
This IS howc\Tr not a true index of the inddeoce 
of this anomal) In 1939 H)Tidman and Light 
reidcwcd a senes of 90 evsti and fistulas. In their 
senes the avTrage age of onset was 17 )TaTS and 
the condition was noticed at birth m onl) 31 per 
cent, and onlv 11 occurred before the age of ii 
)ear* which Is the age limit of admission at the 
Childrens Hospital ^e ages of these 4 children 
were 233 and 9 )’cari, respective!) There were 
3 each girls and bwys. The rides of the neck in 
volved were likewise equally represented The 
age of onset of these children was, at birth at 3 
months at 18 months and at 7 years. In the 
cases reviewed by Hyndman and Light, 53 oc 
cuired m females end 47 m males and of the 38 
C)’Bts 35 5 per cent were on the right side and 
64 5 per cent on the left, while of the 63 fistulas, 
51 8 per cent were on the right, 31 4 per cent on 
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the left, and ifi 8 per cent were bCLateftJ Multiple 
opeurni;* ocoirrtBg on i aide »re Irxle^ rare. 
Tbeie u but oce repotted bv tTichoar m i86i 
Funilul tendenei li liierte not the rule, but 
Kattered caje* bava been reported. In 
\ ircbon i report of i M t there b the occarrence 
in « iDother and 8 children, and t other caae* of 
ftmllj lendeuct and in the 1919 atod} of H>'i»d 
raao and Light they reported caaea m which 
the mother and 3 0/ her 5 chDdren pretested 
fistulai 

G tmca l h a branchial cyit tmtallr manifeitf 
itaelf tnnpl^ as a imifonn palnlcaa, nootiam- 
locent KTiiittied doctoant tumor which b nev'er 
tendo' ercept from pceuuie or tecondary Infec 
two (Fig 3) OrdmuilY Iti pretence doet not 
caute the child any particular dbeomfort. There 
hai-e, howcier bro reporti of tenonj trouble 
canted b\ pressure 00 ne^borlng itnrctures, par 
ticularlj oi/Eoilty in breathing or twaUowmg 
Thoniion of Eimand reported a branchial oat 
which produced boaiaeoese and wai tccooipamed 
by a fiied i-ocaj cord \\’hen the tweDmg was at 
Iti height, there was djiphagla and cough with 
complete misery of hit patient. At ezploratiori, 
the cyst was found attached to the larynx and 
passed to the lateral wall of the phiryni The 
lymptoms completely subsided after eidtiaD of 
the cjaL A branchial cyst has a uniformly char 
sctenstic posItJon along the anterior border of the 
ftemocoastold and extends under It to tlw deepe r 
atroctnies of the neefc. The tixe depends upon the 
amount of drainage or secretioo pn»cnt and may 
N-ai) from a centimeter In dkmetcr to almost fill 


ing the entire itde of the neck. The armge sue, 
howertr b about that of a walnuL 

The clinical pkltcre U branchial fistula li that 
of a amos whim periodically drains a muold cr 
thin mOky material which may be assoaated 
with a cyst, deiendbx upon adequacy of drain* 
age. Tm fistula ts also not prone to give any 
aerlotn troohfe in the t\-enge case except that tbs 
discharge b annoying to both parent and patieot 
and the fiatnlous tract often stops dralnan for a 
tun* with the production of a cyst which again 
penodkallj en^lks Itself. 

Not InfrequeatJy hown-er repeated secondsiy 
Infectious do take place with an occadooal smexn 
cellutitis cf the neck. Also acme very aggitvatlM 
condltiooa have been otoermi A case repofted 
by Loub Cam b 19*6 b that of ahoy 5 ytais 
of age who, with a branchial fistula ga\'e a hbtoiy 
of an unpeoduetKw cough of s yean duratioo 
which was nnsoccesafnlly treated by tomSiectixnj 
and medical roeasorei. At eiplocatloo an bcon- 
plel* fistulous tract was found adherent to the 
vagus nerve. Eiosion of the tract breast sbuot 
rdM of all symptoms which were as the suthof 
stated unite suiefv doe to vagal imUtktti. It b 
known that probing or pfnehing a tract has F«*- 
duced vagal lymptoms such as cough, palpi tatico, 
tatenmttent pulse, hoaraeneit, ptllcc and sweat 
ing I have bad occatioo to operate on an i 5 
months old chDd whoae mother mid the baby hid 
had asthmatic attacks wbeoever the fistoJ^ 
tract stopped draining and b ecam e db tm d f d- 
Thfa appeared to be undoobttdly a case rfmfls^ 
fliat reported by Carp, FurtherTOoro, at operstloc 
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a distirtct rven*c fiber ^ns found attached to the 
tract extending deep to the carotWiheath onnar 
enUv leading to the NTigus nenr TTic child has 
ho^wer had Bc%cnil mild attacks since and has 
been found »enaiti\e to milk 

The fistulous opening maj be situated at nn\ 
le%Tl of the neck but is conslanlU and without 
mnation Just nntenor to the stcmomastoid mus- 
cle (Fig 3) There is sometimes an area of nig 
mentation about the opening and occasionallx a 
thickened bit of tissue ma\ li fell which contains 
a bit of cartilage and is called the cenncal auricle 
The fistulous tract almost ini'anabli runs upnanl 
and backward beneath the anterior portion of the 
stcmomastoid muscle It passes o\er the carotid 
sheath to the roidportlon of the posterior bell) of 
the digastnc muscle whence it ardics mediallj be 
hind the stjlopfiarjmgcus muscle to the tonsillar 
fossa B) tugging at the skin o\er the opening 
one can often feci the cord like structure extend 
under the stcmomasloid 
earing m mind the close relationship that ex 
ists between the anatom) and histologj of bran 
chial fistulas and the embr)-olog> of the th>'mlc 
duct one must readll) agree with Wenglowskl 
that the origin of this condition must be attrib- 
uted to N’cstigial remains of the th)Tnic duct. 
ContradicUng this theor> some authors orguc 
that one occasionalh sees a fistulous opening In 
the region of the ear which Is aboit the lev-el of 
the third pouch These arc probabl) either sec 
ondar) to infection or in most cases arc rudimcn 
Ury external ear canals from the first groov-c 
With the typical dmical picture a diagnosis is 
usually comparatiNxl) ea^ As a further aid in 
diagnosis, Hamilton Balfc) in 1932 demon 
itrated the presence of cholesterol crystals on 
microscopic examination of aspirated content in 
some cases. Wangensteen givTS a further aid to 
differential diagnosis by \ rtiy examination sug 
gestmg aspiration through a needle and Injec 
lion of a niedium opaque to the \ raj (Fig 4) 
Dtfereniud dtagnons must be made from m 
flammatory and tuberculous adenitis hygroma, 
thyroglossal duct, hjcmangioma, and lipoma. 
Inflammatory adenitis Is often bilateral and 
numerous glands are inv-oUed. The) are tender 
and the offending focus usually can be found In 
sore throets, tonsils and teeth. Tuberculous 
glands may be more readily confused with cyst 
and fistula but they are firm end tender and 
other glands usually are mvolved and often 
matted together in a group The discharge from 
the fistula in broken down glands Is purulent 
while in branchial fistula it is clear mucoid or 
milky and may contain cholesterol crystals. 



Fig 4 Draocbla) fiitula, Ifplodo) itiJectkHi kbowing 
ebamteristk atensbn benntb umomsitoid to middle 
nortloe of the posleriof bell) of ihe dlcwtric muscie where 
It arches lo the Ui^lsr fosu. 

Cy%Uc h>‘groma is translucent occurs moat fre 
quentl) In the tuproclaWcular area, la often lobu 
lated and ma) grow to enormous proportions ex 
tending up into the face in front of the ear 

The th)Toglos5al duct occurs mv-arlably in the 
mldlme and mo\T» up on swallowing 

Hemangioraala de cr ease m sixe on pressure 
and hav-c the t)T)Ical discoloration 

Lipomata are lobulated soft, and non flue 
tuatory 

TREA'nn:NT 

Frequent Incision and drainage is often the lot 
of these children before the condition is recog 
nixed and properly treated Two of our 4 chfl 
drcn had Inaston and drainage without benefit be 
fore entering hospital Only complete surgical re- 
moval under general anxesthesla will effect a cure. 

The extent of the smus tract should be roughl) 
determined before operation b\ injection of an 
opaque medium and X mv (Fig 4) \Tsualixa 
tion of the tract may be focflitated b) a simple 
method described by R. J McNeill Lo\t A 
borse hair or dermal pursestnng suture is placed 
about the fistulous opening and drawn taut to 
shut off secretion In a few day® the tract be 
cornea distended and identification is then com 
paraUvcJy easy 

The mjection of methyl blue as ordlnarfly car 
ned out, Is usually a messy Job As the tract Is 
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metliji blue to be k dstloct tkl when tued lo ibe 
foJlowini'naimer (Fit 5) 

TTie «id of an ortmiary hiypcaJermlc needle b 
broken and rounded off the caUbcr of the needle 
depending upon the alie of the ftitaloai opening 
The direction of the tract is dctcmilDed with a 
probe and tbe mcthyi blue then Injected with the 
we of the blunted needle. Too great a pr eaw ie 
may rupture the tract and defeat tbe prnpoae of 
the Injection. At the ame lime the fingers of tbe 
left hand gently rnawage the Dcck to and fro In 
tbe directiOD of the tract Thos the epfthelhim In 
e\m the minutest diameter of tbe tubule may be 
reached and stained. Using the same syringe and 
needle we then gently bot thoroughly wa& oat 
the methyl blue with water or ttll« alternately 
maacgiDg outward!) untH the return b only 



Fb a. rvWoB of bruckkl Dstnia, dKnrtng ssriWsst i 
imrer pohhcostwijd la tbs rnioa of Uw toodOar foas, 
at dlairtlioe it carrM to Uw pljsjyu. 

faintly stained. In thb miring the edthelbl 
lining mnalm stained aod if the tact a Irad 
\TncDt]> openerl during the dbaectlcci no soilaf 
of the nelghboting simcrnm vQI take place. 

A small probe is again Inserted and the lodsioa 
made ihrcoigh lUn and pbtysma along the an- 
terior border of the iteninenastoid and surround- 
ing the fistukna opening Tbe platjama b re- 
flected btcraJl) on both ^es, and the sinus a db- 
aected to the pharynx In its cnllret) The stump 
ma\ be dealt with b) sm-eral metbw as recentlj 
dcKribed b> Herbert Willy the 

method of sun Hackerer a probe b paged through 
the lumen of the doct Into the phsryni, and with 
a suture the stump b sttached to lie probe and 
Inverted Into the mouth cavity and there tied and 
cut B) the method of Koenig a probe b forced 
into the pharynx a short distance Irttn the duel 
which b then sutured and pulled with the 
Into the pharjTH, thus re-tmplanlmg ItTw 
method of nuo Hackerer appears most dwhsbb 
for several reasoos there b not the pcabb^ty a 
hrm orr faage frora passage of the probe thm o 
not the danger of opwnlng of fresh avTuue of m 
fectlon from the mouth and chkfl\ it docs awaj 
with the entire tract ilinutc tubulci would 
howe^*g be rather difficult to Invert 

I have found that dbgctksi of the stm^ may 
be carried to the phat)T“ by dmply “ 

aaristant place a finger tn the tc rufl lar lc*t 
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Fig 7 left Thj-rogloml eyit occurrijig tt th< levtl o( 
ll)e hjrW boDt 


(Fig 6) B> ba\^ng him push outward the stump 
IS cored out uoUl U approccbes the finger of the 
assistant when it Is se\’cred and touched with 
Uncture of iodine. A small split lube it inserted 
for drainage for 34 hoars and closure made m the 
usual ntanner 

■ntYROCLOSSAL DUCT 

The dm-dopment of th>Tci^ossaI duct cjiti 
and fistulas is definitelj established as being the 
result of a failure of the erabr>-onk: thr^xigloosal 
duct to become obliterated 

OifticcI feclurts The condition is more com 
mon than branchial cj’ats and fistulas. At the 
Childrens Hospital there mere ii chfldren who 
came to lurgery for thyrc^ossal duct excision Of 
these 6 were boys and ^ were girlt. One was a 
negro ben 7 were Mei>can i Italian and the 
other* of Amencan families The em ranged 
from 3 to II years of age. In 1035 JUingcnstem 
and Cdp recei\ed 43 cases of tnyroglossal ducts 
and in them senes 31 were males and ii females. 
Twent>-one occurred In the first decade 10 In 
the second 7 m the third and so on The oldest 
age at which the lesion was discovered was 35 
years the youngest, of course at birth of which 
these were 5 In the Childrens Hospital scries the 
onset at birth occurred in two instances. In the 
remainder the age of onset was at 6 month* 18 
months, 3, 3 3 6. 8 9 and ii years, respectively 
Adequacy ^ drainage deddea whether a cyst or 



FI* 4. Tbyroploml duel fitlala. ibowlng chancterHtk 
mklline opening 

fistula IS formed In thesenes of Colp ond Kling 
cnateln there were 13 c\-*U 3© fistula* and a com 
binaUon In q cases. In this senes ? were simple 
CA'Sls on!\ I a simple *inus and the remainder 
were fistulas which were associated H-ith c>‘stic 
formation 

The cv*l ma> appear at an> le\*el from the 
foramen cwrum to the suprasternal notch and 
the corresponding fistula miu make its exit an> 
where from the at the floor of the mouth to 
the suprasternal notch It is rarel> howe^*e^ 
that It appears above the h>’oid The ma|orit> of 
fistulas open bdov. the hjoid and considerabK 
higher than the supraitemal notch All are in 
\*ariabl} in the midline and ma> \‘ar> m sue from 
a pea to a lemon (Fig 7) 

The clinical picture ol the c>-st is that of a pain 
leas, soft fluctualoty scmlfi-Ted mass occurring 
m the midline of the neck and mo>nng up on swal 
lowing Wth a fistulous opening th« b either a 
continuous or intermittent draonage of a dear or 
mDk} solution (Fig 8) Troublesome symptoms 
such as a choking sensation difficult} m swallow 
mg and obstructive d>’spnoea are rare but sec 
ondary mfection either ascending from the ci 
tcmal opening or descending from the foramen 
accum IS fairl> common, \vith infection the 
process usually remains localized and discharges 
through the sinus opening although occasioniJl} 
a 8e\Tre cellulitis of the neck develops. All too 
frequently the simple non Infected cyst is mmfnV i> p 
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Flf 9 Exoikwoftji T TCurkwwIdaafiatmk- Tbeptety*- 
nm roincie hu b«Ti riBectni tad dl««lkra carrM (o iIk 
hynU bon* 


for an abtcm. and cooaequcntlY a hktory of 
repeated incmon and drama ge witboat cure h 
obtained Two of our children had thus been 
treated m one of which a later atteapi at re 
moval had bees oDdertahec and In a other 
children removal had been prev io tnl) attempt^ 
but the opentktQ had been without lucceaa In 
affecting a cure. 

The araus tract Qia> pan over through or be« 
neath the hyoid to t^ baae of the tongue. The 
larger tract mav bo felt ai a dlaunet ttbole l>‘lDg 
o\‘er the trachea and moving on twallowlng The 



Fk I E*citfce erf tipTjjIowa] duct Iklula. TbemVl 
portkn ot tb* bjoU boot bu beta mun ed. Fran tbb 
perfat tha tract b aired ent In tbe dlnctkra erf tbe femewo 
ewcu, vfatdi b at about a ^ dr^rtc anflc with Uw pa- 
tient in tha fcrf ter poaldon. DWciioo b cartiri gp to a 
point wfaere tbe £n^ at tbe ferranm rai-mn aui be kkn- 
lUed (Sfatnmkl 



lining cooahti of iqiaaBOus qiftheUim lurTTmzided 
by lymphoid tlljne. 

I^erentlal 4 iajrm«ia mist be made from 
ranula admJtia, pyrmnddal lobe of the thyroid, 
and the bnnchlai deft anmliea. 

Ranola of the nhUngnal gland ocean h the 
anterior part of the Boor of Uk mouth and can be 
teen aa a bJuiab a>t under the floor at the anterior 
DAit of the tongue and doei not niove on twal* 
lowing 

Ad^tk dlhtr aingie or tuberculoua, occurring 
In the mlcriiDe of the neck, h rare Indeed and h 
aMoaated with other tender glandt. ilovement 
on ewalkminx docs not take ]^ce. 

\ pyramioaJ lobe li attadied to the thyroid 
near the Ifthmai. It Is pncticaJly oever enlarged 
unlcM it la aasodalea with a goiter and It 
docs not floctuate. 

TaiAXUiarr 

Aa in branchial c^ta and fiatulas, complete 
exdiloo under general anestheaia Is the ocih core- 
Tbe fistulous tract should be italncd according to 
tbe method described In treatment of branctiil 
tiacta. 

W E. Ststrunk has described a hlgtly aatis- 
factory method of removal and ha la the tech 
mque I ihall here describe 

A horiaootal Indaion about Inches long b 
made through skin andplatyima and furroond 
Ing the linos opening The flaps are reflected am 
the dia*ction of the tract carried to the hyo« 
booe (Fig 9 ) The nnns may pare over through 
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or bmcalh the hjTjld bone to the foramen accum 
at the base of the tongue. Unond the h>oid the 
tract frtquenlU assumes mmute proportions. To 
facilitate further rcmo\’al a section of the mid 
portion of the hj-oid is rcmo\ed with bone cutting 
forceps (Fig lo) An imagmar> line is pictured 
from the h>*oid lo the middle of the base of the 
longue This Is about at a 45 degree angle with 
the patient in a goiter position on the operating 
table Dissection Is carried further In the eiact 
direction of the foramen accum To orient him 
self and lo aid the diocctwn the surgeon places 
a second sienle g\o\-e and sleeN*e o\tT the left 
hand The index tmger is placed in the mouth of 
the patient at the foramen accum and pushed out 
toward the hj-oid bone At the same time the 
fistulous tract b cored out to the base of the 
tongue (Fig 11) A split tube dram a inserted 
the cut ends of the hj'old approiiroaied The 
plat>ama a then sutured with interrupted plain 
\o 00 catgut and the sUn closed m the usual 
manner 
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REACTIONS AFTER INTRA\T2^0US INFUSIONS 

A FwmrJi Rerorr o'* Tnci* ELi«rvAno,x‘ 

I EF R.\DIJL\KFR,iIJ) riiiLAocirHn 

I \ a pm’knjs report, the c»ueu\-e £tcton ot To •ppJy the iheorie* de^■e^oped Id out etrirr 
renctioni alter lnlra\-eiKPta infmioni tod the work wc tppIW firtt to the BarnHead StDI tod 
theoretical elimination of theae reactions were Stenlucr Compaot to design for us a mitflbie dis- 
dbetmeti Since that time Perkins hai tummar tOIatlon apparatus. The still designed bj them 
lied the more recent blerature and has dlamsaed is of the cootlnnoos distHiatioa nT* with bori- 
the subject in a rm thoroogh wa\ It Is the looLaJ condenser Multiple ba^ plates were 
purpore of this coombutlon to discuts our prac piaetd in the upper portion of the stfll and a 
ticaJ erpeneoce in appijing the pHndplet dc amaJJer set In the wrtktl poetloo oi 3 fajch pipe 
\-do^ In our previous report. to the cooderisor This ij-stem fortes the steam 

When beginning a itodv of Intravenous solu to turn man> angles, strling against numerons 
liona, an evddent lack of organiaatlon and method plates, thus losing Its spray In addition to this a 
of prepanng solutioas was evident In our hosplta] deconcsniralw tube as described by Severln^ai 
SeJuliofu were prepared in individual dressing was attached This consbu of a Inchlxi* 
rooms from bottles of cortmicrclal dlitOIed water pipe Introduced through the bottom of the still 
manv of which had been lunding untned for and attached to the waste pipe b\ a vahe and 
months. GUisware was ukerely raised, and a with an an- vent The tube rues verticaDv in the 
comcoerual and impure riucoae was used In the center of ibe reservou- aboot one third of Its 
preparation of the solutHMii. The rrvajorlt) of height The leiti of water is kept about one-half 
glucose used came from ampuls of 50 per cent loch above the open end of the tube WTwi the 
glucose from various manufacturers, being diluted valve b open the surface of the water bcoostant^ 
with saline solution prepared In the bo^tal Solo- in motion toward iu eenter which greatly 
lions of uncertain age were used ofteotimea a minlsbcs the fermalioci of sprav Increased coo- 
month old due to the fact that Basks were bbeled erntratioa at ibe sorfxe which b another catae 
only on the Initiative of the individual dreaaldg of spray fotmotioo, b also prevented by thb tube, 
room nurae Needles were often rttst>— luWog Other latiriactorj dislBhng sets were on the 
was prepared bj boiling In a water iterilixer con- market, opecblJ) the dooUe and triple disdUa 
taming frean 10 to 40 graini of bka^oate in 3 lion outhts with baflle systems, and although 
nJlons of water From the staodpe^t of our these might be slight}} more latbfactorv they 
later apcrieoccs it see ms queer that an infusion were more es p en slve and dU not proenbe to be 
could ever have been given under these dreum much more elective In removing ^Togenk mi 
stances without an accompanyfngrcactioQ- fjiter lerlal In tie use of this opparatoi wesooo foond 
a Barnstcad single still was used, the water being it necesaari to observe four rules 
distributed In bottles and again kept in dressing i To distill ilcnrlv* thb prevents eicesnve 
rooms for various hitervalv Thb naturall} gave foomi^ , . 

DO ImpnjvemenL 7 To dbtill for 15 minutes into waste thb 

UTim our new dbtllUtioci apparatus was In- acta to clean out accumnlated producta 
stalled the first measure applW to correct all 3 To decoocentiale with sufficient rapwity 

these evDs was to install a central supply room 4. To dean entire apparatus rtgul^v every 

all solutions being prepared by one indivldua] 6 months, removing boiler scale and nitrogenous 
and delivered to wards and floors as reqvjesled. prodocta 

Later we found that even the shifting personnel Faihiro to observe an} of these rules has re- 
of student nurses would not saffice because of suited In reacticeis. , 

interference with the work by other duties, and a Sines theoretical!} immediate iterflusuOT 
graduate nurse was put in charge of all solutlcmt. should prevent formation of iurther- pvrogen. 

It b abo advisable where poialbie to have all water was tost dbtflled Into a stenlliatioo tan 
equipment for the idmkibtratioo of Intravenous equipped with coolmff coils. ** * • 

fluids taken care of in 00c central supply room, ci«t amount of water was dbtulm it «s 
but thb change we bavs not been abfe to effect lUed and iBowed to remain “et^ U 

hm. boun, oCTpt u i«tJ. W e (otM dOToounK »> 

Frw eu DreutMM denfc* B) Vtirtakj af f-Mjlii* 
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gross bacterial growth In this water >“et after a 
week of use reactions began to occur and wc 
found the tank walls coN-ered b> a nitrogen 
containing material Repeated deansing faiktl 
to keep this tank clean and it was therefore 
abandoned A 5 gallon glass tank was empto\Td 
but this de%Tlon^ the same difficullj so that 
water has since oecn distilled Into glass raduates 
and Immedlatelj made up into solution We 
found that in a warm room a delaN of iterillsation 
of as little as 4 hours could generate enough 
pjTogeruc material to produce reactions. 

The source of contamination and the point of 
trouble can casd} be located b> appUnng the 
permanganate test described b\ Carter to water 
in each stage of production The test as desenbed 
can be furUier iimplihcd b> using 10 cubic ccntl 
meter* of water for the test and titrating this 
against two hundredth normal potassium per 
manganate in a dean test tube heating the water 
to boiling at inten.-als. If more tb^ 1 cubic 
centimeter of permanganate Is reduced the water 
1* dangerous and if 5 cubic centimeter* Is reduced 
reaction* are almost sure to occur We haxT 
found this a \*eo ^^lluflble lest in locating the 
source of trouble when reactions occur With the 
aception of a few Instances when rules for dis- 
tillation were badl\ disregarded, the dklllled 
water has ne\ cr reduced i cubic centimeter of the 
permanganate solution m this test Obdousl) If 
the freihlj distilled water l* free of coatominant 
and reactions occur contarrunation source must 
be at some place during preparation of solution 
and b> testingcachstagcthesourcecan belocated 
The preT»ialion of the solutions next recened 
our attention B\ using the test just described it 
was found that u glassware was mercl> rinsed or 
lmperfecLl> washed pjTogen might accumulate In 
it by bacterial in small residues, e\*cn m 

the moisture lining flasks. Accordingly strKl 
rules were developed for cleansing of all glass- 
ware. The flasks and graduates are 6 rst washed 
in tincture of green soap and hot water and rinsed 
in Up water The standard cleaning solution of 
potassium bichromate and sulphuric nod is then 
used. The glassware is next rinsed four times with 
tap water and *ii times with freshly distflled 
water It is then read} for u*e. If not used with- 
in 3 hours the entire procedure is repeated. 

The chemical ingredient of each iolutioo is 
added to the graduate of distilled water stirred 
tni dissolved and the resulting solution is then 
filtered through a fine filter paper Erlenmejcr 
flssWs of a siie twice the capaaty of the solution 
contained are used to prevent splashing during 
autoclaving 


In prenous times ampuls of 50 per cent glucose 
had been added to the salt solution or to distilled 
water to prepare the glucose solutions. This 
appeared to us unsatisfaclor> fragment* of glass 
from lirokcn ampuls were constantly added to the 
Intravenous solutions with small omounts of 
alcohol used to stenlixc the ampuls cxlcmallj 
and too Btefilil> seemed questionable Moreo\*cr 
each manufacturer clalmcil vnrious adiuntagcs 
for his products and \-nnou* staff members nre- 
ferred dilTerentbrandsof glucose MalUnckrodi sor 
Merck snnhMlrouschemicalK pureglucosc bought 
in 100 poumf lots and made up mour own solutions 
has proNTd t-eiy satisfactorj and has reduced the 
cost of glucose solutions about 60 per cent 
Glucose ^ been prepared In 5 and 10 per cent 
concentration Sodium chloride is used m the 
usual tablets supplied b\ \*arious manufacturer*. 
The most used solution has been 5 per cent glu 
cose m normal saline 

WTifle seal with cork and paraflin seemed ideal 
from the point of Mew of pcrmancnc) and com 
pletcness objections were raised b\ merabera of 
the hospital staff who insisted that solution* 
should be no more than 34 hour* old For this 
reason the conventional seal of gauze cotton and 
wa.ted paper has been osed As the use of fresh 
solutions ha* necessitated a great deal of waste 
we have been graduallj increasing the length of 
tune solution* ma> stand after stenluation with 
out produang detrimental results and we hope 
soon to appl> the cork and paraffin seal so that 
we ma> keep the solutions 30 da>-s. We find that 
the longer solutions can be kept the less is the 
waste and the greater is the economy In labor 

The speed of injections, temperature of solu 
tion and amounts administered still persist m 
many minds os causative factors in producing 
unfavorable reactions. 

Following the principle# prcMously described 
almost all of our solutions ore given at room 
temperature Continued venoclysa fa given with 
out ncating save for running the tubing along the 
patient t arm. We have never seen untoward 
effects of too cold solutions. Speed of Injection 
has no effect on producing pyrogenk reactions 
a* far as we can determine wii the exception of 
the fact that fewer reactions occur with the use 
of vanoclysfa than In rapid intravenous Injections. 
Pyrogenic reaction* have, however been ob- 
served repeatedly alter hypodermoclysa andeer 
lainlj administration by this method Is luffi 
dentJy slow 

The amount of solution administered may have 
a alight bearing If 1,000 cubic centimeter* of 
solution contains only luflidcnt pyrogen to cause 
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trtacUcpn ooe half that amocnt ibould sotdoto. 
On the other hand with groM contaminatkiQ 
qunntltic* ii nnail aa 50 to 100 cubic centiraetm 
can gi\-e levcrt reactiOTa, 

In our prrvdoui work we were Indlned to di*- 
bcUeve any fKmIble effect of rubber tubtng In 
causing reactiooi despite the previous work of 
otherv The grounds died was the boOhig of 
rubber with Don-pyronoic solutions and ad 
ministration to dogs without reactions. Thlshaa 
been repeated recently with four varieties of new 
tubing with the same resulL Rubber tubing 
cannot be ruled out entirely on these grounds, 
however since dogs are relatn*ely insensible to 
resctkini. One of our wards has been espedally 
equipped with an lntra\tnous tubing soM 
Becton, Dickinson A Coenpanj This tubing far 
ordinary tubing m durablhty ha^-lng 
withstood constant use for over 18 months with 
out repiacemenL We have noted that although 
this ward used a great deal of Intrai-enoos ffuld 
no reactions have occurred when this tubing was 
used. In many of the reactions recorded daring 
the past year a history of new rubber toblog could 
be obtained. One particular Instance preaents 
some definite oddence that tubing may be an 
occaskml causaU\'e factor 

A psCkst nficjiag (raa pedueldi after a raptured 
s ppr^ l i had rei a ire d latrtreaoos (tocme tad ralt by 
la s xlj r sB for 4 days wUhoot reactioa At thh da* tM 
rubber tobbf axaaeaeed to leak. Tbe tahlot eras te> 
moved and a oev aet rubber (noiiit «u 

dropped tet the Kme ftaak a( aoiotloa la 'cvlo m ly m «a« 
and rrcoaaected to the caaaoU to the reia. Tbe pedraC 
le cd red teas tkao 00 cohk: «-mt fci i# trri when a Tfoleot 
resetko ixtun e J Hcie all iactors wen tmebanaed eccept 
tnUaf. 

Accordingty oD oar >Tnodysls sets and lotra 
venous sets have been eqtdpped with special 
Becton Dickinson & Conipany tubing and this 
is farther prepared by the Stokes technique, 
namely filling the tubing srith 10 per cent sodium 
hydroxide for is to 24 hour*, washing in running 
srater for s hours and boiling In dialed water 
for M hoar before osiog Slrv-^ thli was done sre 
hare bad but 3 reaction from some three thou- 


sand liters of solntloQ » of which could be 
definitely traced to the necesnty of Qe 

■tfU and all ol which were mllH. Rubber tubing 
offers another poasibie difficulty bo s ^ e i In 
that it tt frequently not luffidently cleaned befoR 
uafng a second time, and contamlnaboo of the 
tubing occurs. This U espedally true if a blood 
tronsfaskm bad been prernotBly given. Sempo- 
lous cleanliness and allowing waste of 100 cujk 
cendmetcis of sohition throngfa the needle before 
insertfoQ into the lein are taleguards of this pos- 
■fbOlty 

USUITS 

Previoul to the introduetKS of our new sys- 
tem InfoiioQS were sparingly riven the dlnlnin 
balandng always the beneficial effect ignlntt the 
dangers ^ reactloii. The average consmnption of 
intiavenoos aolntloa sras abwt 40 liters 
month and reactions occurred In 30 per cent of 
these. Since installation of the new system con- 
tomplsoo has gradually raised until at pre se nt 
about 600 liters are us^ per month. Reactions 
ha\-o varied from 4 per cent to none in the vari- 
ora moolhs as we eocountered the diffloillies de 
scribed. Daring the past a inonths ooe mild 
reaction hu occu ned In 1,033 soluboo 

used. Zhiring the last 3 mootbs oar central 
su^y rood) tas taken over the making op of 
■odium derate solutkcis for transfurions. and 
nwa here we have noted a great decrease In the 
number of poottransfuakB reaetkm of pyiogenic 

constant rise In cccsnmptloo of solutkcns 
Indicates to os an moeasing confidence oa the 
port of dlnidans In the safety of soIqUous pee 
pared. A very m-rwilnnal md mOd r eaction still 
occurs, but b«ose of the rarity of these reactions 
It b atremely difficult to determine thdr canic. 
Perhaps individual rojceptfbllity b the final fsc 
lor over which we naturally have no controL 
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rOSTOPERiV'm’Fl SUPRAPUBIC FISTULA 

Anvl^sis or Causes 

feDWXN DEER 5t FA.CS Ncw\oii: 


/■\3.I0\G the annojiDg and tanlaluing com 
/A plicaUonsof5upr3puljicc}itotora\ wheth 
er done for obslrucUon of the neck of the 
bladder or tumor of the bladder u pcndsicnt 
fistulizalson or dclaj-ed healing of the suprapubic 
bladder incuion. At Umei tuch incisions fall to 
heal end there is continuous unnar} leakage in 
other cases the wound opens and closes with 
intennitlcnt unnar> leaka^ FortunatcU after 
a carefol stud) and recognition of the underinng 
cause most ^ these piuents can be defimtel) 
cured and in our cxpenenct that has usuaU) been 
the end result On the other hand many patients 
ha%t come to us in whom repeated attempts haxT 
been made to close the bliulder fistula without 
sallsfactoT) results. 

During the last ao odd >*eafs it has been pos- 
sible in studying these cases to arrivT at a pretty 
definite understanding as to the underling causes 
of delayed closure and repeated rt-opraing of the 
suprapubic wound The causes of this trouble 
seem to be local m the msjont) of cases, but m 
other cases, the trouble appears to be due to 
disease in the proximal part of the urinary tract, 
while in otherB the unnar\’ tract distal to the 
bladder U the essential factor 

Among the local causes of per^tent fistula or 
re curri ng fistula of the bladder the most conmKin 
are connected with faulty technique of the opera 
tion whether it be a one step or a two step pros- 
tatectomy or a resection of the bladder for neo- 
plasm. A» a result either of poor operativx lech 
mque or of the patient a \‘O^Ung wid couching 
after operation, the bladder wall may prolapse 
between the rectus muscles with the result that 
a mucous membrane channel is formed which 


bodies, which become more or less encrusted with 
phofphatjc raaterial are ocmionall) found to 
lead to protracted slow closure of suprapubic 
wounds. Large dii’ertlcuU of the bladder which 
ha\e been oi’criooked in the course of the opera 
Uon on the bladder whether for stone or prostatic 
enlargement, espedall) U infected are \'cr> liable 
to lead to dow healing of the suprapubic wound 
and often prc\tnt definitive closure. After the 
diverticulum is removed just as tn the other 
group after the forcjgu body is rcmov'cd the 
lupmpubic wound doses Vdndl) ranch to the 
surpruie of ever) one concerned. 

la addition to the coadiUona mentioned small 
contracted, fibrous bladders are very liable to lead 
to repeated fislullraiion of the cystotomy wound 
and ft is wise to atmld ritlng loo good a prognosis 
m prostatic obsUnctloo coses ossocuted with 
contracted bladder both as to the cure of the 
contracted bladder and as to the relief of pros- 
tatic symptoms. Although one sees such cases 
completely relieved at times in most Instances 
the contracted bladder nev-er dflales properly and 
ts the patient s capacity remains small the fre 
quency persists and, unfortuaaudy In these 
cases, fistuluation b liable to be a disagreeable 
compUcalion. In addition to thb type of bladder 
n cyitosioia) in the presence of unnary lubercu 
losb is practically always followed by fistuluation 
unless partial or complete exclusion of the tuber 
culous focus m the upper tract takes place 
Among the well rccomued causes for fistullza 
tion of the bladder (oUcrwiiig cystotomy in the 
peripheral part of the unnary tract, are persistent 
obtinicUon at the neck of the bladder or in the 
urethra. Overlooked fibrous necks or overlooked 


prevents the bladder from closing In some cases prostatic adenoma masses are very liable to keep 
the mucous membrane channel even grows out the suprapubic wound open, and naturally stnc 
throegfa the musdoi and unites with the akin tores in the urethra, stones in the urethra or other 

m a king a mucocutaneous fistvda. It has been distartiances In the penpherai unnary traeVpre 
claimed by some that b openbg the bladder, di^xjse to this disagreeable complication. Th» 
unless the inosion b made high up near the dome causes are rather widl recognized and following 
fistuluation is liable to ocour but m our cxpcrF transurethral section of the nedk of the bladder 
moe, irrespectiv'c of the dte of basion whether with tie electric cutting current, or dilatation of 
high or low fistuluation setans no more likely to the stricture at the neck, or in the urethra or 
occur with the low indsion, than with the hi^ temovral of the stones, the suprapubic fistula 
ba^on b the b l add er wall- usualW closes and stays closed permanently after 

Foreign bodies left bcMnd b the bladder cither a brief use of an indwelling urethral catheter la 
ttoiwa or secondary growths, or even real foreign some rare cases neurogenic dbturbancesi may 
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po*Ibly anderUe the delayed do*art. In tbe»e 
dtibirmnnW between the detraot and ^Alncter 
moaclet, the periphend obr^etkm aeemi the 
Important factor and It h relieved by lae of an 
IndweTlmg orethral catheter 

In the pnaimol part of the nrmary tract. It U 
not generally appre^ted t>tat causes of continued 
and repeated opening cJ the bladder wound may 
be found. Infected calcnlota pyoDephroacs or 
infected hydroDcphrosei, as are occoalocully 
•een after ur e t ro ve sl cal anastomoaes, are not 
infrequent causes of persistent suprapubic fistula, 
and In our experience, after remervaJ of soch In 
fected and IniWting fod from the iq^Jer urinary 
tract dtber by nephrectomy or by more con- 
cervative means. It Is surpriring to aee how fre* 
qoenUv the suprapoblc fittula wQl doae. 

In t^ bnef analjtls of the varlooi local, proxl 
mal. and periphery causes of percUtent supra 
pubic fistula one must beu In mind that from the 
therapeutic ttandpolnt our efforts most be of the 
■unplat character while studying the case and 
deciding t^ioQ the cacese of the trooole. Natnrally 
If Indwelbng catheter with cauteriJatJon of the 
nnus from without and cyitoacoplcally and occa 
nonal urigaUons with luver nitrate solutioo of 
the bladder will lead to a closure of the fistula (t 
would be unwise to rush In and do a large aecood 
ary operation to remove a dirtrtlculam or to 
remove a kidney even If It be the tile of calculous 
disease or be an infected hydronephroals foIlowliiA 
some procedure on die ureter If how e v er local 


measores, such as have just been tacutloocd, fall 
to effect a definite closure of tbe suprapohic fis- 
tula, it mav be necessary to do something more 
radt^ wbldi may consist of exdsloQ of the fistnk 
and InvcTiloQ of the bladder in mococutsocoas 
fistulg, or exdskpo of the diverticulum In cases 
associated with infected divcnlculam. In other 
cases, section of the contracted fibnxa neck, etc., 
and again, fn other cases, the removal c^ the 
infected and Infecting prcaini al segment, kidney 
and usttcr may be necessary before per m ane a t 
closure of the fistula is obtah^ 
tmoLUiT 

UndertyiM causes of pcriUteat and recurring 
foprapuhlc mtula foUowiDg cystostomy 
A. Local. 

I Improper suigtcal technique and partial pro- 
tapsa ol the bladder wall between the rectos 
musdes. 

t Stones, goose sponges left In bladder 

y Cootiacled Wadders. 

4, Gveriooked large, Infected (Uvertlcula. 

5 Dbhartnooy between the sphincter and the 
detrusor tsusdes. 

B PeriphenL . . . 

I Unrelievtd obttrnclion at the neck of tbe 
bladder fibrous necks, adenomata. 

# Strlctum, stones, etc. In the urethra. 

C C«traL , , ... 

1 Infected stone kldoevs. Infected hydro- 
nephroses, and tuberculous odoeys. 


CORRESPONDENCE 


ETIOLOGk OF GASTRIC AND 
DUODENAL ULCER 

Te tJu EdUaf IwouldUketoaddniyoiniretults*-* 
to thevoylntereitiQgpcpero! Warren B ilattbews 
and Lester R. DragstedC In SoaoasT Otwccoioot 
Ajro OsaiTTaics, September ipjj p. 

Experimenting on dogi I found that mctTi ta the 
dviodemnn (with the symptomatoki^ of duodenal 
uker) coold be produced In dogs simply by tying the 

tSi fl*— .»n. 


nnln panctealk duct. These ukm 

firmed oy^mlcroiKoplc and Mstolofic*! evsminatlofi. 

Melbeanie AiutTmlii. J Lecwjcou. 

JOHN B ilURPHY 
Ualerisl b belM coDecled for an 
biography of Dr John B Murphy 
thb JouiiUL hu In hb pcoMVsion btters ^ 
Ifnrphy knowledr of 
any otb« data. It would be 

■rat to the Editors. Afl material wfU be retanirt 
prompUy and the source credited. 
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CHRONIC 

ADHESIVE 


PERICARDITIS 

F rom the standpoint of pathology there 
ore three chief conceptions as to chronic 
adhesive pencarditis In one there are 
adheskins between the heart and pericardium 
and also between the pericardium and aur 
rounding structures especially the chest wall 
— mediastmopencarditls. In the second the 
pericarditis is a constricting one ond, in the 
third, the adhesions are found between the 
outer layer of the pericardium and sunound 


lubcmilous pencarditis with or without dis 
placement of the heart, even If the shadow is 
small, there should be no essential cardiac 
symptoms In constricting pericarditis, the 
symptoms arc sinking engorgement of the 
s’cins, chrome passisT congestion asates and 
anasarca, together with other symptoms char 
acterisllc of broken cardiac compensation 
There is this difference however, the heart Is 
not hj’pcrirophled and dilated as it would be 
if vnl vular or myocardial disease were presen L 
There is a widespread belief that sup- 
purative pericarditis, m those patients who 
survive operation, is apt to be followed by 
disablmg pencardial adhesions It Is natural 
to assume that drainage of the pericardium 
IS followed by adhesions between the parietal 
and visceral layers and the leaving of drain 
age material in the pencardial sac should m 
crease this likelihood The writer has operated 
on eleven patients with suppurati\’e pen 
carditis, with six recoveries. The patients who 
recovered were children or >'Oung adults and 
all were followed for some time. One the 


mg structures, espeoafly the pleura, without youngest, who was four years old at the time 
any mvolvement of the inner layer of the of operaUon, had a stormy early and late con 
pencardial sac. This latter condition is com valesccncc, for four months there were ana 
mon m fibroid phthisis with plcunlis, and in sarca and asdtes and the pentoneal cavity 
tuberculosis confined chiefly to one lung and was tapped several times. For the last several 
pleura thus causmg moderate displacement years he has grown normaUy however, and 
of the heart toward the affected aide there has been no clinical evidence of cardiac 

In pulmonary tuberculosis the heart is disability One patient a nurse m trainmg 
usnafly small, either as a result of long rest, or for about a year after operation, was short of 
because constnetmg pencarditis may be due breath on unusual exertion. She was without 
to tuberculosis. This latter condition Is rare, other signs, however, and is now without 

symptoms Another, a sue year old child, de 
The symptoms should make differentiation veloped a secondary walling off In the pen 
possible In the external type of adhesive caidial sac high up and postenor. against 
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the left mricle which requimi a second oper 
atkuL Thi» pocket wis tocited with the \ rmy 
and the rramlnlng finger introduced ak>Qg 
the drain tract in the peficanhum encoun 
tcred fresh adhcsioQJ everywhere and waa 
thrust through the wall of solid exudate Into 
the pocket of pus. In spite of this, the chfld, 
after a alow convalescence wai apparently 
weQ in dx montbs end has since gro w n and 
behaved in a normal way Two other paUenti 
were young adulti and made good recoveries 
after a period of aaforu Olness immediately 
following pericardiotomy The last patient 
was operated on by a modified approach do- 
scribed elsewhere and made a more rapid re^ 
covery than any of the othert. It was be- 
heved that better drainage was an important 
factor He has been seen repeatedly and (a 
cot disahied 

One would expect to find after such oper 
atkioi, ertensive adhesioas between the enter 
layer of the perlcanhom and the chest wall 
and pleura, where these structures form the 
boundaries of the "triangle of safety eq>e- 
ctaDy if no attempt Is made to fasten the ed^ 
of the pericardium to the subcutaneous 

tissues If such adhesions do occur the path 
ologicaJ findmgi should dosdy resemble t2>e 
condition found in the medlastinopericardltls, 
and the disability resulting would call for the 
procedure of Brauer 

Hie pericarrfnun foDows the heart closely 
in ita movementa. It is easy to andersUnd 
therefore that, if non-constncting adhesions 
occur between the two layeia of the peri- 
cardium no very greet handicap may bo 
Imposed upon the heart action unless the 
outer layer of the pencardmm is adherent to 
the surrounding structures and, even 
limitation of modon may not bo marked un- 
less the sarrounding structures axe unyield- 
ing It is upon this aasumptloa that tho whole 
procedure of Brauer is based 


In my own experiences I have been lur 
prised that pus escaping from the tnejskn in 
the periomfium has not percolated into the 
middle mediastinum between the two pleurz 
and the pericardium, or einn into the pot- 
terior mediastinam, as the potentiai space 
between the two edges of the pleura just be 
hind the ftemum and In front of the peri- 
carrfium (the ‘ tnanglo of safety”) Is con 
tinoous with the middle and posterior metC- 
astinum unless shut ofi by adheaions between 
the pericardium and pleura. HieTe has been 
very little evidence that such an extension of 
infection has occurred, and no patient fats 
as yet, preaeoted any of the symptoms and 
aigns associated with chronic adbeslTt medl 
astinopeiicaiditis. I am quite sure that the 
outer layer of the pericardium does become to 
some extent adherent to the structures sur 
rounding it, but I have not observed any evi 
dence that there are adhesions between the 
perictidrajn and the unyielding bony and 
caxtHagiaouj chest wall. It is certain that 
some individuals with rheumatic pcncardldi 
develop widespread and dense adbea H m s be 
tween the heart and pericardium between the 
pencardlum and surrounding soft parts and 
between these structures and the diest wslL 
IVriardiotomy with an open and dIscharEing 
drain tract is bound to be followed by es 
tensive Infection Just why dense and whk^ 
spread adhesions are apparently not preseot 
as a postoperative con^cation is not at aD 
clear 

One factor bowerver, may explain much. 
The patients who recovered had suppurative 
pericarditis uncomplkaled by empyema and, 
in most instance*, the Infecting organism wm 
the pneumococcus. In the peritoneum and In 

tho meninges, the poeumococais causes a 
fatal infecdon, but, in the pleura and In the 
pericardfum, this infection h reUdvtJy l«*» 
destructire of Ufe. AiTHtra U Shiuxt. 
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THE CHANGING TREND IN 
SURGICAL TECHNIQUE 

I T IS akaost impossible for the bxisj worker 
m his generation to e\*alunle the change* 
that arc conslantlj unfolding Ihemselvc* 
before his Nision The more diversified these 
changes become, the greater is the difRctilt> 
of correct appraisal It seems justifiable to 
remark that at no other time have changes m 
the social, economic, and scientific aspect* of 
modem avfliaation progressed more rapidlj 
than nofr The practice of surgerj shares 
equally In these changes To man> caught in 
the burly burl> of activ'c life it is impossible, 
and probably seems imacccssary , to stop and 
scan the progress that is being made though 
it tmdoubtcdlj Is vase to check up from time 
to tune on the direction toward which general 
advances are being made and to emphasize 
the tendeaaes which seem to offer the greater 
progress. 

Occasionally philosophical contributions 
to our surgical htcrature appear in which the 
author Is courageous enough even to contem 
plate the future such as the delightful cssa> 
entitled La Chimrgie de le Doulcur b> 
Ren6 Lenchc. Such a contribution must have 
for its inception a complete understanding of 
the actual state of pracbcc m our lime and 
represents a thoughtful attitude that In the 
long run is sure to cacert a benefioai mfiuencc 
upon our field of work. 

Recently driven bj an interest m the sur 
giad literature of that great epoch between 
the advent of auaasthesia and the discover}’ of 
bacteriology I found myself plunged mto 
that era of surgery m which great j^ieed m 
operating was a dominant characteristic 
T^ led to what I have chosen to call ‘‘ebla 
tion * surgery Great portions of the body 
were removed rapidly with the knife in order 
to get lid of a small diseased part Thisapewl 


was partly a legac} from the tune when anas- 
tbesifl. was unknown and when fpetd in operat 
ing therefore diminished suffering But it was 
also dictated b> the fear of what might hap- 
pen were the patient kept too long asleep, a 
fear engendered b> the spectre of “ether 
pneumonia”! IasU) the speed represented 
the lack of a phUawphical attitude toward 
the advent of anicsthiaia without doubt one 
of the greatest gifts our profession has ever 
made toward the comfort of man 
One of the chief tendenaes m our modem 
development is the abolition of this altitude 
toward surgcr> The cnonnous cxpcncnce 
with modem anaesthetics has given us great 
confidence m their safet} and in particular 
the amount and duration of the anaathiaui 
has been shown to pla> but a minor rAle in 
postoperative complications Speed, once a 
necessity and therefore fashionable and 
popular, has been shown to be not only a 
non-essentml but a positive menace Sur- 
gery nowndofthcspecterof^ieedasancce*- 
rit> hasleamed mtl^countr} largelythrough 
the influence of Halslcd and his pup^ a new, 
meticulous and gentle tcchmque which consid 
er» ev’cry cell as valuable unless diseased 
To be sure amputations are stiU cecessar}’, 
but they arc performed in modem clmics only 
after everj effort ha* been made to save the 
Umb as a TV hole This change of attitude to- 
ward the removal of major parts of the body 
a emphasized m the vxry cntical studies relat 
ing to the possfbiht} of restoring to a limb m 
which there is a damaged orculation suffident 
blood supply to maintam the hmb m a useful 
condition. The whole matter of sympathec 
tomy fn relation to impeded v’ascular ch a n 
nei* and the great development of methods 
for testing the circulation of a limb and it* 
possible restoration la an example of this. 
Technical improvements not only have per 
nutted us th^ philosophical change toward 
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diseue In torgical condltioQs bnt htve en 
abled u* to attack cuttditicni* heretofore too 
dangcTOpi for opermtivc Interventkm. Thui, 
the Introduction of dectrosargcry hai enabled 
nrgeons to attempt the removal of tnmota 
lucb as tboce In the brain heretofore for 
bidden them- WTjetlicr the removal of such 
dheased part* U worth the price In anflering 
and economic Ion, end remit tludiet of lur 
vivali alone will teH 

Thii tendency for the preaervatwn of all 
■tinctures not actnally diseased U constantly 
brought before us in the ever incr«sfng and 
Intelligent u*e of radiation In rdatlon to 
tnmora. Experienced mrgeoni fully apprc' 
aatc the futity of lurglcal procedures in rela 
tton to certain very malignant tumors. In- 
crearin? dBagncrrtic ability In which the 
\ ray has proved of great aasUtance, has led 
to the early recogniuon of (hstact metastaaea, 
thus helping the tn r geon to withhold a mub 
lating and oseless procedait. Moreover we 
are now learning the great poasfMUUes of 
radiatktn as a means of therapy In the treat 
ment of neopUams. So much have we learned 
of this that It may be said the day is almost at 
hand when the scalpd wHl not be conridered 
in the treatment of certain of the more malig 
nant nrcomata and embryonic forms of neo' 
plastic growth. 


Stin more recently it has been shown that 
the eradication of certain congautil tmosM 
and hxtuloaa tracts by a caustic solotion may 
be a better method than the excision of thf^i 
tracts with the scalpel None of the methodj 
tie really new since the use of caniti,ca and 
the cautery were methods practiced by Hip- 
pocrates and held equal position with the 
acalpd In the field of surgical tbertpy 
It appears that surgery today Is charic 
teiised by a very sincere appreciation on the 
part of surgecra that every bit of tmoe possb 
bte should be saved and partfcolaify that 
structures taking part in important funcboni 
most be p rese rved. To this end wa find btro- 
duetd a great variety of new technical meth 
ods which seem bcitasingiy to represent the 
one tbbg that has disracteiized the peaetke 
of medicine and lurgtiy from a distant past, 
that is, to give to indlvldasl patient the 
rrmytTniT T u benefit which ctii be given. It b 
perhspa luiprising though suitly worthy of 
our great tradltidn that in a day when tden- 
tlfic attitudes bold such a (fistfngujshed posi- 
tion In both the professioual and puhlk eye 
the profealoo of medicine in spite of its tre- 
mendous interest in the progress of science 
and Its of dLsww can still 

treat the patient rather than the disease. 

Emorr C Crnma- 



EARLY AMERICAN MEDICAL SCHOOLS 


THE COLLEGE OF PHYSICIANS AND SURGEONS OF CHICAGO 

aiARLES DAVISO'Y iU>, FjLCS Chicaoo 

IWoiar •( Swnry CwwIim CalrcnAT of tSteob 


T he College of Fh>*»Idaia and Surgeon* of 
Chicago was Incorporated October i*, i88i 
It wu located *t the corner of Htmson 
and Honorc Street*, dircctl) opposite the cn 
trance to Cook Countj Ho^Ul 
The College of Physidan* and Surgeon* was 
founded at a time when mcdkal icbooU rcre 
Urgdj proprietory injtltutions, cimed and con 
ducted oy medical men. The founder* ererc a 
group of j*oung, a(:rti\*c, pcalung, ambiUous 
madical men, eiperknced aa Juntor member* of 
tbc faculties of the edttinR medical colleges of 
Chicago, Tbej taacd the timel> opportunity for 
the entrance into Chkop ci a new mnikal 
college. They apprecuteti the pedigogical v-alue 
of graded connes of InstructiotL They reoognbed 
proximty to Cook County Ho^tol os a 
great cUnkal teaching opportunity They foro- 
taw prestige and profe^nal advancement for 
the member* of tiw faculty of a new loccessful 
ualltatiotL Tbe> hoped (os a profitable enter 
prist. 

The original capital stod; of the corooration 
was thirty tbeoaand dollars, which was subscribed 
equally t)y the Incoqwrators. Upon organiatloD 
of the origmal faculty, the capital stock was 
increased to sixty thouKond doUara, each addi' 
tional member of the faculty being allotted stock 
to the amount of two thousand dt^lara 
The founder* of the CoU^ of Ph>Tlcian* and 
Surgeons were A Reeves Jackfon, president, 
professor of surgical diseases of women and cUn* 
kal cmccoki^, Samudi A. McWffilam*, vice 
inesldttt, pidestoT of disdeal mc^cine, rUseasea 
of the chat and physical Hlaynnris Daniel A, R. 
Steele, •ecretaiy, professor of ortbopedlc Burgery 
Leonard St. John, treasurer professor of desKm- 
strations of surgery, turgii^ appUances and 
minor sur gery , imd Char^ Warrmgton Eark, 
professor obstetrics. During the organliarion 
period there were added to the faculty, among 
others such well known men a* Robert L. Rea, 
pffofeasor of pnneipk* and practice of surgery 
and dlnkal surgery Frank £ Waxham, professor 


of dbeascs of children Henry Palmer, professor 
of operatic surgery, clinical surgerj and surgical 
paij^logy, John E. Harper profasor of ophthal 
mol<^ Osw A. King profesror of diseases of the 
mind and nervoua n-stem Henry Parker New 
man, keturtr on obttetnes, Doerne Dcttman, 
lecturer on ophthalmoloQ andotolog},G Frank 
L>rialon, lecturer on genlto-urinary diseases. 

The formal opening of the new institution 
occurred September j6, i88*, with loo matric 
ulatcd students present The munber of students 
in attendance graduallv increased to 165, of 
which $3 graduated at the end of the session. 

The chnical instruction to this class of students 
was gi\TH In the college amphitheater, the West 
Sde Dispensary lu the college buUdmg the 
minols CbaritaUe E^-e and Ear InUrniaiy, and 
Cook County Hospit^ 

During the period of organization it was 

E lanned to present the entire subject of medlonc 
1 three annual pedlgocicallj gradrf courses. The 
first year wa» plnnnw to cover the fundamental 
*ubj«U of anatomy, physiology histology 
cbanistiy, materia medica, Iberapcutk*, and 
individual laboraloiy wort the seo^ year to 
cover the principle* of medicine, surgery obstet 
rks, and the specialties and the thud year the 
practice of medicine, lurgen , ohstelrica, and thar 
tpedaltJfs, espenaliy stresring a practical cUnkal 
training. 

William E Quine was appointed professor of 
medieme at the b^mning of tbe aecond year, arid 
thereafter the afloiii d the institution were 
marked by his ean>«t, forocfnl, dominant per 
aonality ^chola* Senn was appobted profeasor 
of surge^ in 1M3 and contmued for 6 years 
with the tastitutioii. Christian Fenger, the great 
dinkal pathologist and surgeon, wai appomted 
profeswr of soigeiy at the beginning of the third 
year and occupied that chair los q year*. 

Dunni; the first 10 year* the tri^ and difficu l 
lies of tne colk^ as a pnvite Institution were 
great Tbe administration of the inititutiM was 
attended by cetjckw turmoil There were fre- 
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qumt cLiom In the faculty accompanied by 
great dagat^ctkm, laigeiy doc to the poU^ 
whidi Unuted the faculty pojitkm to those who 
omied the itock oririreJly covering that par 
tkokf »ubi«i, Chara 'Waningtoii Earle, who 
wai ooe of the moat atonny most pe nb tent, and 
most capable of the objector* to the poh^ of the 
admktljtratkm, waa occrted The allege wa* doc 
• eH rupportlng. The dehat at the end of lo year* 
was thim th^sand doUan. 

At tint crisli, lo iSq) Dr Qidne with tbe 
cofkboratktn of Dra Ste^ and Jackaoo, managed 
a reoTgaoieation. Charles War^gtoo Earle waa 
made vice-pnaldent aod professor of obatetrks, 
and Dr Qome preddent of the faculty Doring 
this penod there were notable additfoos to tbe 
faculty John B Morphy In clinical furgeiy 
Henry T Byfotd la ipmecologj wnUam A 
Puaev m dermatokjw \\ alter S Chrbtwher tn 
pediatrics, Ladrig Hdttoen and later WlDiam 
A. Evans m paihdogy 

A laborato^ building with oitBplele accoQuaoda- 
Uons for the departinenu of anaunny histology 
embryokigy biolos/ chemistry arul pathedogy 
waa erected and occupied in iScj. 

The Quine Librars founded at this thne be* 
came the depoatorv of many roeifical boob 
prewnted by Dr Qoine and other member* of 
the faculcv and their friend*. 

Tbe West Side Hospital waa onanked In 1806 
by medical practitionen Interested In the coU^Cj 
and soon became a center of college 
acth-fty 

These were yean (rf material prosperity foe the 
coQege there were more than 300 atudeot* in 
attco dance In 1896 WlUiam A. Yusey waa 
seoetary His vigorow acrivltie* added greatly 
to the presriw of the iradtulloa. 

A new era m meifical educarioQ waa dev^oplng 
Tbe day of private nwtficai achotds was psKing 
The unlvermy i^an of medical education waa m 
eridcnct. Tm American Medical Aasodatfon 
waa demanding prehmfnary uniymlty training 
aa an esaentlal proceedical requisite. There was 
a general e£ort odog made throogboot the 0000- 
try to bring the estabGsbed independent 
medkal schnois into vranic relationship with 
the nnivenhies. The Chicago Medical CuBege, 
one of the ear&st and best medical ioatltutknB 
in Chicago had been IncDTporated fn Northwest 
em Un l r ersl ty as Its medn^l department. Roth 
M edical CoQ^ had afftHateri with th« Urdvenlty 
of Chicago. 

Under these drcunalances it was very reosoo' 
able that the Unfvenity of nSnofs should desire 
gq afhH^tiorx with the ttro eg e s t Independeot 


m c i flcal institution In the state H wu very 
Tcaaonabie that the College of Fbydeians and 
Surgeon* would wekon* the p r e sti ge of a co nn w 
tiou with the state university 
Actii« upon a suggestion U Governor Altgdd 
to Dt Quine and to the board of trustees of the 
univerrity an affiliation agreement be t we en these 
institntitra was signed April t 1S97 By its 
terms the Colien of Fhyiidana and Sur g eocs 
waa leased to the University of Hfinou as its 
medical department for tbe period of 4 year* 
The medical college was cooducted by the same 
Individuals as offiwrs and faculty but under the 
technical lupervisba of the University of 
BSnois. The unlvmitY assumed no Bnanclsl 




The results of this opeiiroent were so lati^ 
factory that an otenrion agreement wu made 
for »5 yearly beginning May i tpoo, at the ter 
ndaalCT of which ownenh^ of uie College and 
an of Its property was to be vested In the indver 
«ty During this period ooe-lhlrd erf the net 
profits wu to go to the mrfvenlty and two-tiiirds 
to the BtochboWem of the ccJl^ corooratkm. 
The institotiou wu designated as the "CoQegt of 
PhvsldaQs and Sarreesa. Coflm erf hletfidse or 
the UnKTitity of IUbcits.” This amngenient 
was foDowed by ao era cf wospoity srlih a rafid 
tscre&se m student itiesoanca, rescHng at ose 
time a repstratioa erf 720. 

AccommodatioQs la the origini] balkfiri^^riat 
became inadeqoBfe br tgrettnart with tw 
trustees of the uniymity the adjoialng pubw 
school propci' t y wu pwchased fn 1900 by ^ 
coQego corporaiiOB and ctai verted into a m c ol™ 
ccrfkge buMnt thus greatly increasing the dd>t 
^ the corporatiem. , . 

The Uni w*^ Hospital wu buDt and equJiped 
by a group of the faculty to peovlde nest 
stable cfinicaj teaehfng faefUties. 

The more r tgee o us icquhementi In meiflcat 
educatioo, the fasfstcnt demand* foe 
quate eqmptnent and more etaborate medwM^ 

teachiM bKieased the cc*t of admlnistiatkm. W 

requiremenU of h^w standards erf 

the number of stodenU and tbetrioie 
thefname. 11* financftl condition of tbe 

became almost ontmshte. To avoid tbe ertrir^ 
that any apprepriatioa by tbe legWatnre 
dftectiy or Indirectly aid a private corpwt^ 
the *5 year partnenhip agreement wu ahrenw 

«nd • dtart fcuo totL nnlwnity rf 

pr««ty lot djktera titrauiJ. frn tamJiM 
derfmrs a year wu subatitated. . . 

EfforU by the arivenity to obtain 
aid for the medical department from the iegw*' 




ture failed on Bcveral occaaioos because of le^ 
lative tedmicalitJea and antagonistic liugation. 
No part of the general anpropnatlon of the univcr 
aity co^d be used legally for the support of the 
m^cai school, the Income of the m^cal school 
was denved entirely from student fees. The 
trmtees had never expended a single dollar of 
money appropriated by the state to the university 
upon the medical departmenL 

The f-r Hrtng conditions were so unsadsfaclory 
to the directors of the CoII^ of Ph>’KicIan5 and 
Surgeons that they decided to continue no longer 
the Wsft of th^ pro perty to the university 
Accordhigiy, President James discontinued the 
ttiMIpsJ oejirtment of the university on April 
30, iQia 

The announcement by Dean Quine that the 
Tni>f^ip*l school would no lon^ be leased to the 
Umveraity of IDinoIs and that the College of 
Physicians and Surgeons of Chicago would reopen 
its medical school caused great consternation 
among the faculty, students, and medical alumnh 
An active and Influential group of the faculty 
refused to take part in the reorganisation of the 
College of Physlaana and S ur geons as a teaching 
body These men hoped for the continuance of a 
medical school in Chiai^ under control of the 
Umvexsity of Illinois. The annual election of the 
medical ahonnl resulted In an overwhelming 
victory in the interests of the university 


About this time It was suggested by President 
James that if it were possible for ^e medical 
alumni to nther up the stock of the corporation 
of the College of Pbysiaans and Surgeons and 
present it outright to the University of Illinois 
together with the absolute ownership and control 
of the preperty it would be the best solution of 
the difficult problem it would save to the umver 
slty the fruits of Its previous work in medical 
education, it would prevent the rivalry incident 
to another medical college being introduced Into 
the field It would brmg back Into the fold the 
friends of the Colle« of Phj'sioans and Surgeons, 
and It would furmai a plant already in existence 
under the absolute control of the university In 
which to conduct its medical work. 

The alumni association recognized that to 
obtam all of this stock by donation or purchase 
In a limited time would require an unanimity of 
effort between the alumni, active fnends of the 
university, and influential representatives of the 
College <5 Physicians and Surgeons. With in 
view, a committee was appointed by the alumni 
association to take charge of the efforts to secure 
the stock for the unlvosity This committee 
co n sisted of Edward LouU &eints, president of 
the Medical Alumni Association, D A. K. 
Steele president of the CoDege o£ Phyiidans and 
Sureeons, and the writer, an ex trustee of the 
UniWSity of TTUnn^- 
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After ut iatmw? ramptfm hy tliis crrmTnHtet, 
poajenkto a! the entire ovoe d ttock of the 
CoQege d Fbyiickm and S ui 'to u i wai aecored 
by donation, mbwipticm and pnithaBej for a 
gift to tbe univtnity The complete itock bme 
d fl 170 ihares of tbe CoqioratioQ of the CoOegB 
of Fhytidaiia and S ui 'geo m of Chicago deedi to 
hi teal otate anb^ect to certain encumbrances, a 
UQ of tale of Its pencmal proper t y, lu achdaiulp 
investments. lU baknee in bank (6(1551 it) 
and the resgnatloos of the o6ken of t& cor 
poratioo were delivtred to the president of the 
Doard of trustees by thk cacmnlttee as a gift to 


the Unlreiilty of HHncis from the Ifedici] 
Momni Ataxlatlon of the Udmiity of TTTrtvjr. 

The board of trustees fonnally ac«jttd the 
on behalf of the Udvmlty of nfiTw-J* on 
February xj 191J, and directed the preddenl d 
the tmlvenUy to reopen ImmedUtefy the acdVal 
demrtmenL 

The College of Physicians and S org eoci of 
Chicago pasted out of existence vben this tiamfa 
was completed. It has become a iamM r y --a 
pleasant memory to tocoe of the older memben 
of its faculty Increaslngiy pkasant vith the 
reverie of the yean. 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


/'■'“XHRXSTOPHER’S ittnof Svrgery » aow b Ju 
I $eccod edition promlje* to be«otae oae al tl» 
iUmUnJ AmcTtcMi textbooki cd Ibc mbiect. 
Tbatboroaa^uiftu’frftli’frt^Dr Cirfitopbcrbatcor 
atd tie Utefftiirc li e^-ideoced on every pije end It 
isA pleaSTue to us (i»i procedures indldm emeiut 
tng frotn other wuras ure dnly credited, even thoogh 
the author mfl\ sot at timet agree. Although do 
merous method of treatment are /rerniently out 
ior a single cont^tion, Chriitopber indicates Wa 
choice and the k>gic upon u-hlch the choice has been 
mad^ 

The book U profuid> Qioslrated with namertrus 
line draiaings aitd pbotc^phs ol disensed eoiuiltlons 
and procedures. It would be very dlflkalt to dupU 
cate the« flluaintlons without am&uiUoi; many 
texib^lx The valseoi thebook to thev*cuagprsc 
tiUoMT and the interne bcooddertbie smcelnUare 
desaribed all o! the minor corgkiJ. procedures tisd 
technical pToccdures which they art called opon to 
peefonzu Since the book is resweted to minor tut 
|:erv it deals oiten with subjects wbkk an tmt cot 
aorUy treated in textbook* o£ surgery Genlto- 
orinary orthc^jedic, aynecokgit, auid rectal coadi 
tbns so Jong a* tbev biknag pnaperiy to the realm ol 
minor surgery are fully described thas making ref 
etcnce to ^lidal textbook* unnecessary A broad 
coDCttrtianofsufge^sochaj Chrfstof^r has shown 
la boUi wdcoiac and tcfresblnc. 

MrCKASL L ^^A10'« 


epitomited ixi Rankin a recent book.* It wflL there 
fore bo widely read and constitutes a raloaole ref 
erence book os this subject Emphasis U jiaced on 
the Importance of malipvancy coDtrfbuUng two* 
thirds of the major lesunrs of the large bowel and 
rectum. Accepted nirthod* of diagnoci* and treat 
iacst are considered. In partfeuiar consideration Is 
given to the roentxenoscoplc examination of the 
large bowel wfakh ‘now permita accurate locaUsa 
tloD and recognition of the pathok)|dc type In more 
than 95 per cent of leaioaa ol the la^ bowel St* 
tisdea! data desdlng with operability opersUvo mor 
tallty and longevity foltowing sorglcil procedure* 


TO> < Icnwvri by uSt 

ud LenSw W n. SuwanCiwqMy 

rn Coxxw, fc tci 'c a; Aroy. By Fraci W 


Id nuUenancy, offer encoaragemeat to patient* to 
afflicted and r^ecl the advances made In the anc 
gical management o! these diseases 

The chanter* cm anatomy pfajafoiogy and con 
penltal nuilormfttion ol the rectum are extellcot 
both from the standpoint of text and Ulustrations 

The chapter on dlve^culosla and diveitIcuUils Is 
based on the *tud> of a Urge number of patlenli and 
anmmariae* the znanj contributions to the subject 
of the hUjo group. The drawlDg* HhutraUng the 
early begimilnfis of divcrtlcuU of colon substnn 
tlate the Beer ihtory of origin namelj that hernia 
^on* of Toucosa occur through weakened or frag 
toented droiUr musde fibera of the Urn bowel 

In the tteaUnent of megicolon the dauical con 
Ulbutloos of Judd and Adaon and RanJJn and Lear 
month on lumbar sjTnpatbel/c gsnghcnectomy are 
j^ven carefnl deacrlplkm and Qiastratlon. 

A dttiffled account U ^'ec of the bacteriological 
causes and aperimentai production of nlcerafi\*e 
cdlUs based on Bergen's work. Uhfle many work 
enittthisbtldmB) not agree with the Importance of 
the diplo-aLreplocwsi as a csusallve factor the evi 
dence is fairly presented and therefore mnit lUcd 
the teat of time and farther study The desniptloa 
and IDustraiion* of the proctoscopic cxaminaUcpti of 
the bowel with the rar\*iBg change* In mactaa In 
different lUgca of the <li*ease arc of great importance 
tothedlagoosUcian The entire chapter Is one to be 
highly recommended to all those who have »uffere<i 
with their paticnla in the treatment of this diteasc. 

The chapter of polyposis consider* thoroughly the 
pathology and tendency to malignant degeneration 
o! polyps w hkh stud the whole cr^o from the c»cum 
to tlae amis, in the condition known as multiple 
poJypoai*. To the cajual reader it may not be ap* 
parent that the pednneaUted adenomata described 
under the heading of benign and rare Inmors are 
by tor th« most cotamon tj'pc of mucosel poh-p* 
found fa the rectum and arfon. These are of'ten 
present fn jtiung chBdhood, and In the opinion of the 
tcvfewer arc by gross and microscopic eiamln*Ucm 
and course neatly alway* benign. 

The material nreacuK^ on cancer of the colon and 
rectnm is splendid. It rcfkctt the onUtanding wciA 
m this field at the Jlayo Cllrdc and present* a chap- 
ter of exceeding Interest to *U who arc concerned in 
^ wnTgery of cancer If for no other reason these 
chapterafttDy justify the book, Onoof theoatstand 
log omtribntioD* to colon sargefy it Rankin t modi 
ficadon of the hOkuHc* operation which he c*L* 
obatrnctive resection. A review of the rather dis- 
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axinchii molts of ooctr ai the rectum bf ndhim 
tmtmtnt U tlttn by Borfuf 

In (hscuMlnt Um aum of rectal stricture tits 
tntliors proper^ tiucnr dcpobt oo tlie ImpcrtaKe of 
tertiiry sypiilUs u a aoxstfre factor Lvmpho' 
gtanulwoa Wuinalc and Its Identil^S Fro teat la 
DOt oMiitkmea as a poufUe ause of rectal stricture, 
but u U of coum true that tbls factor is iwt de^t^ 
estabfishad. 

In ibe daapten ortr to atsal Inftcdooa, 
pruritls aid, and h n oon b edds, there are muBcroos 
points ubere booeat dtfl er ettee of opinlou exists. For 
eaampU, tbe autbor's stateiaent tlot “ the t upp os t d 
jpcocTiptete exterual fistnla Is an ImpoalbUltY ** 
lacks aotboritT 

The coodoffing chapter on operative procedora is 
veil done and Ir^dea, as do most chspten lo tbe 
book, a good bfbbognph^ Vezxcev DanD. 


'^HE aulhon of Tr«a2*uvl tf Sj>lblu‘ have «n 
* davored to pretent this Important cab^ect In sa 
condensed and dmple form u Is posrible. In thb 
they have succeeded »tIL Thera are tHrty-three 
chawera, deven oi vbldi are devoted to the varVraa 
joelhods of administering mercury in typhCBs, tbe 
pharmacokHp’ end chemotberapT cf meraxrr and 
the hUtolopcal dianfes IndacM by it, am mer 
cuflal retosou, and tbeit trestaest. Two targe 
cheers an dented to bfamuth then^ 

Then an twehn chaptea tn «tic£ tbe amno* 
besxenes are discusKd. Thla disomhia tadadea tbe 
Ustorr of tbdr denlopsnent, tbdr cbmothenpy 
and toxldtv and the methods of dtstrlboaon 
and exQ'goou. Reactions and latafi^cs (otkrwlni 
tbeii OM are tbonmgblr treated, and the technique 
of their administratis a described In detalL 
Two chapiers an taken cp with a dfscutdoa of 
tbe Iodides and other mctala, and one chapter ta 
^vec over to the pTOphyksls of syrddSa 
Tha book is a fairly large one, a^ the lublect ts 
covered most thorouihlr Tbe text b replete with 
references to tbe c m te at Dtmature, both fotalga and 
domesic. The bfh&ocraphy is Init^wt in an ordeiV 
coannei and Is a comiJrta one. Thmeareds exnQent 

iOost nttfT Trt- 

Fot anyone Intcmted In the sobjecl of sypldOa, 
wfarther he be general piactitlonct or special^ this 
book sboold prerve to be of fa^riin«>ila rahie. It is 
an cxcdlent treatise and a distbict cemtifbutkai to 
the fub^^ oC typUIii. Eitwaxd A. Oum. 


I N hh raroogrs^* Rydberg has preaeoted a very 
cooqdete itndr of cerehnl lol^ In a e ebot n 
child rep from both the ana patholufkal 

anatondosl aspects. ^ lays a logical foundaUem for 
bis study in a rrdrw of the normal anatomy and 


Ofmpar tn*- 

rrwmix. U^at PI )tt«.Saa Csnwn Cmsohko* Kan 
Tunu4 ms AS taqvm omi Toltcmu Txnnowcu Aa*X 
t^o^b^jtroaoauA. Bj £rfk Kr^ws- i Wa a 


bUtology of the cerebral stractures. This portioo of 
tbe wore r ece ives wlda treatment than tht "^1° 
nblcct would seem to varraoL The author Irum 
bis Invtstigitions a frees with the present aenrted 
theories regariSng the od|in and der^opment of the 
gbal stiuctnrea except bi tbe case of w amoWd 
mlciof^ila. Ht« observations on human srd »rttwal 
fet^ brains terpsl all evldcncta to be In Ixtdt of the 
o c muwm ectodexmal oilrin of the whole gSa. 

He dlscnSRa at hngtn thsoties dcahrig with tht 
psthofsoesls of intraosnlal bleediAn In the new 
Dom. and recorda theoretical and experiraeotal 
gbeemtiont as to tbe inihieBce cf the birth proctn 
npcA the blood circa Isdcm In the fetus. 

The author also records anstocdcil oheern 
tloa on a series of autoraVs upon loo ansecutlre 
Dcwbon (etutca dyfaif aurlag partus or wlthb lo 
days thereafter fh made a very complete eoai 
and micttiscoplc stiuly of these sperimros and bss 
coTTriated thm cs^oily with the iJglrel manifei- 
tatloQi. The symptomatology and dlsgaatit cf 
birth tianma brain Injorics b tborouihly corered 
and chapters an derotra to prugnoafs au traatmeut 
ci these conditions. 

The cape records cf 50 caso oWrrtd bv lie 
author iorm an spposdU of value to the obstetrids^ 
tha padistridan, and the neutoloj^ 
compiete with a large and iftctoriTS tfbCogrephT 
Eu>Esm> 


^HE new TeaW af by Boyd is at 

.!• mlttedly a« latoded Jor pnctltioom of tw" 
daa or of pathology but for sludefits of uaUwlDCy 
only The praclitiDaw laysDt BoTdlnhlsi«Is»> 
needs a bo<» of reference. The student, on tie otiw 
needs a bMk Irem which he can gala a gra^ 
of the fondsjaental prlnciplt* undreWni tha pjh- 
Wet.” Hb time Is too UmJted to permit ns dimipa- 
tloc lo “ Inbl p lng rareties Or tbe newest nodoc « 
the moment^ UTth ihb tudieace and tiae 

b-riewDt Boyd has produced a textbook of palhef- 

ocy which b «n*«iw by almost a hundred pafo * 
tot *h«w my of the three best known latbooo <* 
this sobject now in use b America. The pcefsce ■ 
not the bait interestin* part of the volaoi* 
as It lives a dear ftatement conretnlw tbe ctau^ 
outlook of pathtJogy and Rs rtladoc to ether 

branches of medical sdencB. , . 1 

In accnrdanct with the usual antom b books^ 
this lobWct this TolnuM b divided laW tire pa^ 
Part I ials wbh general patbrdoq. whkh b W 
tbcldstJba of the rital processa^wWii u mVri y tm 

end-reaolts staifl^ by the morbid aratombt^ 

study of dUeue frrtu^ 

■riew" The book opens with a 
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procttis. Tbfi chaplcrt on Infection tod Immunllf 
deteneniUve procewea circuUtory dHturbancci, 
tmmi] nimltes, Infcctloui moukmtu pretent 
detriy toe Important aUbllined fact* concerning 
thete wbJecU, The chapter on lumon is limited to 
54 pages and Is perhaps too brief especially the dis- 
oiiilon of some type* tnmors, to give the student 
tn adequate commebenskm of the subject. 

Pert II spcdtl pathdiogjr. begins with a discus 
slon of t^ Mtholo^ of the heart and blood vessels 
and proceed through the \'arious organs and aji 
terns of organs. The section on nephritis li especially 
to be commended for both its brrat> and lu com 
prebenilvcness. ^ hdpfol discussion of the newer 
established facta concenunc the phjiiology of the 
female generative organs oi bone and of the glands 
of Intei^ secretion opens the chapters dealing idth 
the patholog} of th^ organs. Tbrougboat the 
volume paramphs on relaUon of s^'mptoms to 
lesloas sbonld stlmalate in the student an interest 
in the sabject- 

Tfae literary stjle of the author is dear condse, 
stimuiating and interiper^ with numerous strlk 
Ing bits of description and aOuxioat that make the 
reading of this volume a pleasure. lie speaks of cells 
'trapped in the pathless forest of the pulp of the 
spleen. In connection with syphilis of bone he re/cfs 
to the oocturool boring mlos aHaM to by the 
PaaimUt The ioddentd ^torical reference to the 
disoovery of tar ancer on page 22<) Is espedallv in 
teresting and ihould give to students a correct view 
point toward resent The otherwise delightfol 
literarystyleismsrTedb> oniyooefault osmely the 
use of too msny short sentences. 

The volume can be commended for its dearness, 
its condsenesi, and its readability It wCU, on most 
sobiects, meet adequately the needs of medical 
student*. It may also be read with profit by prac 
tiUonen of medicine and surgery who desire to In 
dulge in the periodic brain-dusting recommended by 
OsIct ' and to acquaint themselves with the modem 
point of view a! pathology Which is no longer “an 
outworn creed, a sdence as dead as the mate^ with 
which It deals.’ Patholocy in relation to the Ihdng 
patient Is the motif of this book. The subUtl^ “An 
Introduction to Jledidne, Is therefore justified. 

J P Sorowns. 


TN a Sts page monograph^ Grollman disoitses the 
'*• snbftKt of the amount of blood pumped by the 
heart in unit time. Dr Grollman is asWxiste pro- 
fessor of ^yaiolop' £n the Medical School of Johns 
Hopkins DnlTCrsity and has devoted a namh» of 
years to this type of study The book contains a 
critical review of the vari^ methods formerly In 
use and a detailed account of the acetylene metno<L 
The pbyiioloclcal variatioci of the cardiac type 
ai atudlea by this method Include the eflecti of pos- 
ture ingestloa of food and fluids, il^ menstrua 
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tion, emotion, temperament cierclse and altitude. 
Another series of studies were made of the changes of 
cardiac output considering the effects of alcohoT caf 
feine, tobacco carWo-dloxide sdrenalln and the 
vaso-depressanu. The carxiiflc output was studied In 
x-atioui 1^1501 of cardioviscubr diseases and sbnor 
mal cardUc physiology 

The biblio^phy Is complete and the book is well 
Indexed The printing and blading are earcelleot It 
will be of particular interest to those who are active 
in rtseanm In cardiovascular phjalolog) In the 
cUnlc or In the laboratory CnAuxcer C MAim. 


TpNDOCRJVH medldnc Is discussed by Engel 
^ bach* in a j volume work of ov'cr 1800 pages pro- 
fusely iUustrated The first \t)lume on general con 
ilderallons covers research history anatomical 
development, pb>'slolog} of the endocrine glands 
the etiology of ihclr diseases diapcallc procedure 
and the relation ol endocrine disorders to public 
health The second and third volumes art composed 
of four main sections In which endocrine disease* of 
fofanc) juvenllJty adolescence and maturity are 
discussed The emphasis throughout the work 
therefore is on the IJfe-loog character of the endo- 
orioopathies and on their appearance in all age 
period* Tihi# point of view is la tome pact dae to 
the demoostratioa of the OTWth bormooe. Ab^ 
oormiUty 0! this function 01 the anier^r pituitary 
most be determined by comparison with a nonsa] 
curve of growth. A vaJuablc feature of this work is 
the Incjurkio of tables of raeasurenaenti and \ nv 
studies of bones from Infancy to maturity The 
prominence riven the infantw and jm'tnlfc endo- 
crinopalhies ts justified by slaliilJcal analysis of the 
s 000 cases which make up the cUnkal basis of the 
book. Of the diseflics occurring in this series 40 per 
cent were believed to have started in infancy or 
chDdbood It is axiomatic in genera] medidne that 
prercnlion Is the best treatment obviously in 
group of fihfs ie * prewotioQ ol adnlt disorder begins 
during embryonic life hence the endooine status 
of the mother most be analyaed and corrected To 
foDow out the same lino ol thought, a section on 
senility should be added 
The adult endocrinomthles covered in section five 
are thyroid disorders, hypophyseal disordm, com 
posed of anterior lobe pftuitarismi, adiposogenital 
pituitarfsm, pituitary tumors, and ncuro-pit'jtary 
disorders, hl-giandulsr disorders of the thyroid 
^tuftary, Kraadal disca«, and thymic lyndromsta. 
Parathyroid conditions, covered originahy as they 
appear In infancy and childhood, are again described 
la a tingle chapter relating to adolescence and ma 
tarity In this discunioD tetany and hyperptra 
thyroidism art presented. 


Vet t— ^ WlMOi* TSa 
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Thtoofboat til Mctkitta cue Uftxiei tn tued, 
ebuu (ireSi X-nyi uul hlstokiilal lectlaoi 
daced, uid UktikqUc expetWoce quoted. Tbe 
bonoorw preperttiems nenr avidUble tr* ertlottcd 
utd lodlcatloQi (oT t]aeb me xhm. 

Tbe cooplete c^urc of eodocifae ph}r>lokcy tod 
dbcLK In man vul not be pm oted ujt many jeira. 
At tbe pT t iCPt time thi* irotb dmribe* wdf knoim 
eodociice entltlea In tbe Ufbt 0/ tbe Utest dbe o r er k* 
but. In addltkm vfQ have a penaaaent place tn 
cwdkal Utentare becaute of iu teaddng of tbe »• 
docrincqatblet u lUe-kmg pi oc fo befinnlng In 
fnfai^ and cnariTrotcg on tbroofb cfaUdbood, 
adokictnce, and matnritr 
A foortb Tolume b befex prepared for tbe 
of tbe panoeaa, luprarmaU, and Ihrei 

Paul Stau. 

A ZEUA presents a comprebeiafTe moftograpbt 
• CD ^x^yb^istbeals. Alter a abort Uatoocsl 
reri ew be entera into an extenrire dtscoaikkm ol tbe 
btrubosacrai asatoeny and tbe taechanki rtanttlnc 
In the anierwr <ti*placBiient of tbe eertebtal body 
The Infiocace ol the upTi|bt poalt^ tn tbe produc 
tlcm of QtondyloUitbetU b einpbaalaed. AUcfttloD 
k caOed to tbe toei of bony cooutmlty at tbe fstbinaa 
(pen latenrtknlarU) of tbe Utolue and tbe loat of 
rmd support at tbe bue of tbe Terttbral colatnn. 
AJtes a YciY Lbonra|b portn^ of tbe ■‘HnL-»t cEiatd* 
festatuna of tba condition, tbe tutbor deacribea tbe 
me t b oda of treatment and adds a tonieal pmsdan 
of bb own. TUt moao^pb b weB Qluamted vftb 
many dtsframa, pbotocrapba, and roestfeaomma. 
An encefleat rtaumb oi t^ nblect of qMooylcdb- 
tbtsla to tbe present data 

FajaicrrcA- CsjotoaEa 

A DISTINCT neodlnc^teriioentalpatbolosy hu 
bets bUed in tbe amiD Tobane' by afooer and 
Cnatct Tbe tr on tb plece U a portrait ot Tollua 
Frledericb Cobnbelm (ike most eminent oi Mr 
cbow a papQt, wbo hv brtlliant experlioeota on 
lirlnt anirnab tersdrl&ed a pedantic subject and 
decto Di iratcd to otben a method of Invesdca^on 
which, in a few brief Tea^ bu yielded Incaiodablo 
benebta to manblad.’ Tbe b^h b dfrided Into 
three anctiona Tbe brat desk with surxlcai tedt 
olgoc and experimental methods, anestnetliatlon 
of tbe experimental aniinala, cencitl care of tbe ex 
p er lm entM animal, and normal blood findlnn In 
laboratory anlmab, The rewral prindpiea ofnr 
(leal technique are brieflr m adequately desafbe^L 
and tbe diflcTent types of knots and ntures an -rreu 
Dhiatrated. Tha necesdtr ot can in angstbctlxatjon 
b ition*iy emphaalxed. In the fo r ewo r d ProfetM 
Kmnibbiar Tcmaikx, except for tbe appaUlni 
icnoTance tn some non^nedkal cfidea of the cood^ 
oooa kinder whkb animal iTT p^merUitldn b canied 


I 4 li — iiwirnl— ly Um AsMak Amm. rate y*«t« 
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on, ft wonld be u nneceir r to that «WJnfe 

an canS'^ot VbOTw*Indlcatod, ariS'u'iirid 
coQsdtntlcnaaaa u In tbe human opeiatlnx cbsic— 
tn fact, such coodltkms are unsUy to the 

ncctia of tbe nperfment as wdl u obUfatory fnn 
bninane pcints n view Tbe lensd and th&l ate 
tiona are concened with metboda of produdnf (n- 
enl pathcJtjfical coodi tiona and Ictlcni of tpe^ 
orjass. One boodred and nine tecs experimenti art 
duerfbed dearly and tn soch adequata detail that 
tb^ can be canied out bv any InteObent stndent. 
Host of the pcuccdnrti for iactsciim patbolofical on 
tfitim bawe been well Klctted. Many of tbe more 
comfdicated metboda, toch u Mann a tcchskroe for 
Indotinf (Utric ulctr by wariooa types of (utne and 
latcadnal anutomoMS, hare beo ooift^ The 
typography b excaDeaL Lajit, dear type and heaty 
on^ueo i^pcT render reading easy The Ueding 
fat beavy brepwm HcJbton book duck b admlisUa Icr 
nra|b use te a laboratory FoQowfn( tbe deterfp- 
«tnn* of many experfments one or more referenoi 
are glren to topoirtani papers which wQl aid tbs 
student in technique and, npedallT in inter^artiM 
Us leaulta. As tlm la no book of afanOar aofic in 
Fw jtfah rAtf wofnme will be wtkoaed br teadrrs 
wbo wbh to loirodnet tbrlr students to tie &dd tf 
expedmenlal patboiogy dlher u a spedal «cn« 
coom cpt u an actUKuy to tbe lootme fchl ft K a 
general and apodal palhoiocy J ^ S ngen a. 


'T'HE bcpok* by Cifle and Us usodates b not a 
A formal treaiw oe tbe tbytdd (land bot as m 
preCace states, b an account of tbe experience of ^ 
.f fl of tbe Oertland Clink b the tTeatmentol& 
cases U that organ. In a aoua tbeo ft b a IfadM 
tocetber ol many saiall artidea — acme 
others Ttry mpeihdaL Dt. Gearie ^ 

wifles the ebsptir oc JorUne and tbe thyrad (lasQ 
Dr D Roy ilcCnIU(b a abort aaaoasry of^ 
biochmbay of iodine. Dr Crflc wrftes m thertfc 
of tbe UrrrrJd idand In tbe taetty ■ 7 **'“’ “ 
idler, and on the medanbm of cyper arw sjpo- 
Uiytutdlsm. Dr Charles L. Hartsock 
cfirftnl aspects of bypotbyrolfism Dta. Ttctej« 
McDonald briefly oeacribe the fiicncsb of nn« 
Umoidbm. Dr E. Perry IfcCoQa^ wrttes a raia- 
aUe tbspter cm tbe dlfltmitisl dk(uodt cf hj^ 
ihytoidbm. Dr Robert S. DInanwtu wik» 

onhypertbTToidlsnilncfalldrcii. Nocsr^analpb 

of Ihe^yriofagic rwuUa in tUa Uterest^ tddu 
liven. Dr John P Andetaoo writes brie fly oa car 
Sac dbturbances associated with 
TwofoodaitkksaralbosebyDr A.DRo*d«tttt 

on oofaj changes In hj pei iLj 

Henry J John 00 carbohydrate roctaboBcninhjptf 

thytoimm. A vahiable treatbs <m 

In tbyreid dba^by Dr Ber^^ 
NfcUJa, wtD niastrated with X-rty 41™* •**”* 

tnumom 
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emphaiiie the Importance of fubstcrnal goiter 
Malignant and inflammatory conditions of the lh> 
roid are discussed in a series of chapters. Opemtlxx 
technique Is described and UJaitratcd by Dr Dins- 
more special considerations In the technique are 
discussed In a separate chapter bv Dr Crilc. 
The diagnosis and treatment of parathjToW tetany 
Is covered m a good chapter bj Dr E. PeiTV ilc 
Cullaf^ The b«k concludei ^th a short chapter 
on end results of operations for hj’pcrthyroldisin by 
Dr George Crile 

On the whole the book Is, of course, Interesting 
and a variet> of iHumlnating studies from unusuflil 
angles arc gathered together here. In general, how 
ever one would conclude that most of these stadles 
■re too bnef and too superficial to be of much value. 
The book u of interest to the stndent of thpoid dis 
eases but not the authoritative treatise with which 
one would begin the study of those disordefs, 

Paul StAta. 


A BRIEF review of the most important advances 
In obstetrics and gynecology pabllshed In the 
past few veari is contained In the third edition of the 
nook* of Bourne and \\’TUiaros. The book Is written 
in a simple end direct manner u a coherent text 
and not merely as a coUecUon of abstracts. Hew 
matenal has been added on the subjects of anms- 
tbetlcs In labor caroooma of tbe cervix, and func 
tional utenoe tucfflorrhage. There is also a chapter 
on the ^ Tty In obstetrics and gynecolo^ whlii Is 
illustrated ^th eiceJent prints. Tbe Sxk bears 
evidence of thoroogb revi^n of prevlans editions 
and will {nrove vtlnable to the phyiicisa who wishes 
to keep abreast with the growing literature. 

lavTxo F Sted» 


T he vrork* of Wncrdemami now In its second edJ 
tion is stIQ the only book in Engiiab since that of 
Ramsay In 1907 devoted to tbe subject of injuries of 
the eye. Tbe text has not been nuterially length 
ened and the number of iUustratkms has been re- 
duced by more than one hundred. Thote which are 
retained are of good quality however, and are for 
the most part original The paper and type of the 
present emdon arc excellent a great Improvement In 
these respects over the first editicm. 

The author ahows bis famiUanty with the German 
and French literature and acknowledges his debt to 
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the large work of V agenmano. He has also drawn 
from a large personal experience and man> of the 
conditions described are lllastrated 1^ case his- 
tories, giMng treatment and results In ^emo^’i^g 
foreign ixxilcs from tbe eye b> the electro-magnet 
the anthor prefers tbe anterior route, as a nJe, by 
which the body Is drawn around tbe lens Into the 
anterior chamber, whence It Is removed b> corneal 
Indslon. Tbe Importance of \ rays in every case 
of suspected or even possible forrign body Is cm 
phsslsM. 

Eighty para art dc^•oted to medicolegal cues 
Uons, Indadfng Important legal decisions and an 
abstract of the Workmens Compensation Laws of 
tbe various states as they affect ocular Inraries. 
Under these laws, compensation for loss of both eyxs 

i total disabOitv) varies from one thousand dolltua 
Georgia) to mteen thousand dollars (South Da 
kota) averaging six thousand dolLara. Tlut for loss 
of one ev'e varies from six hundred dollars to two 
thousand eight bundri^ and eighty doUan, av'erag 
log about two thouund doUara. 

One misses from this book a consideration of some 
Important recent worL Nothing Is said about In 
Junes with tear gas, cspedall) as to the use of sodium 
sulphite In g)>xcrine as a solvent which was de- 
senbed by ^jcNalI^ In consldmog enadeation of 
(he globe and Its substUntes, no mention is made of 
simple evtsceratioD with reteolJoD of the cornea an 
exceedingly valuable proc^ure. The oneraUon des- 
cribed by the author is the old one with removal of 
the cornea, to which his disparaging remarks nay 
well apply Saxtoid R. Gimap 


'T^HE moDograpb* on acrome^y by Atkinson Is 
A one of tbw condse but eimamtlve collections 
dealing with a particular disease that no one inter 
eitcd m the subject can afford to be wltbouL It is 
a straigbtlorward presentation of all the reported 
fin d in p. gathered from an ex^ustlve analjr^ of tbe 
worlda lilerature. It consists of two m«tn p*rts — a 
series of chapters presenting the findinp of different 
authoTi conctnilng the historical, cllnl^, patho- 
loglcai, dismostlc, and therapeutic aspects of the 
disease, snd a series of analytical tables covxrlng the 
results of removal of the pituitary gland, the post 
mortem findings, tbe eje findings, a tabulation of 
certain features of the Iv5i9 case* that the author 
ha# collected from the literature and finally a bib- 
liography covering 63 pap*. I am Impressed with 
the thoroughness and deamesa with which ftii« 
review b presented- Paul Staix. 


•Acmzsaxt Bt P K- B. AOImm. U D- cm (lUfcO Witt a 
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Books rtc d vrJ ue idbtHriedftd ta tUs dcputmest. 
sj>d«Dcfas£kKmlodti«Dtitiist b« nfuded u » *i&d(at 
rctom fot ujutUj t et tltf seadtf SeUcUoa «1II t>« 
ntsdc lor revkw te tbe is tmsts 0(tT rcsd«n and u ipoo 
ptrmtts. 

TxAnAcco^ Or m AwTro-m QmcouiOtciL So- 
cmr VoL Ml for Ue Y«r tgii Edited br Otto BL 
Scbmi,klD St. Loob The C. V klosb^ Coe^Mei^ 

DO X-ASQaAldxiO n UnxciBA OmAldUA. 
Pteto, Portagil Asmjo t Sohetab>i, Soc. lu*- 

Ostmstcu OncEAHinA. Br PnL KJnd Brfepwt. 
SsQ Ptok), BruQ ConpoiiUA Editon Ks4oosl, t^s 

BiDuicu t Pa3ou»1a n u Vlujn Tutado dx 

eMftPMPiT GOtKOLOoL, rCXUCAIlOXApi-A DtmAJ d 
Dt ua Doctous Jokt Ualsav t Lcoww Smi. Tre 
doddo rllrirnniilfi d*l ortsto*! par losqaln 

KOdcx GruotVias. coo k coluondOn ttailcs del Dr D 
Arrxdto Sfathei Todh zi, Ltcddd. Spslo Edl* 

toikl Pitt* Ultn, igji 

L'OEcrr Hmuot n En Aiorzxxx. Br Uxarta Lodto 
sad Rtiin V rraelia. Pretsc* by Prctf Cooreklm, PeiI* 
G DofaftCk, low- 

T*x Prtva r« OHUIU3 a Pixenuj. IUmcai or 
PnnKrm axd CenuunamT iKcxtnrDn CKArma 
OS RocrronoiAiKAL UtAKncDcnri. Br JtJhnJtRks 
Xl D FjLC S N«« York Ptol B Hodwr 

Lsauocs on. GiUMXOioao- By Dr Rod. Tbod. r 
JsAcbke tad Di 0. Pukov jtk BccBa Joto 
Sprii^ *«}> 

EifW'.«."tucE Utttmrt. Br WTSta XLD« 

FA.C-P B S , XLS., D.^ mtk t Foreword br Lovdlyt 
F BsAfT VoL It , BtbUaipifi^ lodo. y ita yddA 
m tad Btltbaort, Xld. Qarlat C Ttetstv tut. 

I FATtod Ivmn Nkuo Smerrro Dc Tnicsn E 
Gu ODtEM SAOffl Di TtXAPtA BsjtooiCA. By PrcL Q. 
FVbet XUkiM UUko BoepQ. 

Aart-NAiu, Ctxr- iMcLcocm ike Aootxjuxai* 
AstocxATCD wm p&roMAxcT Aica A Sectsos cn Post 
KA tAt Caat. By W F T Hsnltsto, 03.E^ XLC BA- 
XLB,(CMnb) FXC.3-E- IULCIpx., XLCOQ, t^ 
E. ChAljiitrt Ftbrnr, m 3 ffdhi.) FA-CSi., MJLC 
PX., U OO a WUb Fomrord In PnJtmx JL W 
JotMtw*. C-BX- UJl, ILD FjLCix, F4::X».C 
\IJLCPE. sded. Nev Yock WOUtm Wood k Onv 


AiCa UA-. VLD FA-CS. Ntw YoAiTb* kItenJIkB 
OxBptny 191J, 

Eocsn I ScrasjiL XXoxoa&AMn. Tn Ductodu. 
In S n oc iui x akd F ukc p um, In Dsuns avd Thxix 
X lnxCAi. AKs ScwocAi. TsxATMpft. By Edmd L. 
ItSotx, FA CA, WBt t Femrad by Goorn 

DAriTStewt, XLD., FACA- K*» Yoii PmI B. 
Hoebtf lac, Qij. 

Taz Pxuicinxs axd Paachcx o« OuiXiitct. By 
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tklc glands which are classified roorphologl 
caBy as aonous and tabular glands. Func 
tkwiaEy they are divided Into sebaceous and 
sweat giandi The breast Is a modified sweat 
gland 

In an early stage of the embryo the ventro- 
lateral surfaces of the body show a broad 
Lnear band of high ^Itbehum generally 
known as Schwalbe s milk streak The first 
onlage of the breast In humans appears m the 
last half of the acomd month of fetal life 
Numerous pactuate epithelial thickenings are 
visible along the milk streak They ore kj>own 
as milk pomts or mammary fields and con 
sist of orcumicribed epidermic proliferations 
m the shape of a thiy mound These tnni 
points ire quite proimnent m humsn embryos 
ranging from 28 to 60 millimeters In sue. In 
BO much as only one pair of breasts arc or 
dmaxflv present m newborn and adult hu 
mans, the other an la gen are presumably those 
of supernumerary breasts because they are 
of sunflar histologtcal make-up and correspond 
to the natural locations of aberrant breast 
tissue when 11 does occur In the early stages 
of development, the mammary gland cor 
responds \‘ery closely to the origin and dif 
ferenUatlon of sudoriparous glands. The sweat 
glands adjacent to the breast apipear much 
later in the em^'o but in significantly dose 
relationship The primitive breast differs 
from the cariy sweat glands only in the cx 
cepUonal sixe of its tubules. 

In the fifth month of fetal life, the lentil 
ahapied plac^ues In the malpighian layer of 
the epidenms, which we have referred to as 
milk points begin to invagmate and dip down 
into the underlying coimectlvT tissue as solid 
cords which later acquire lumens. The milk 
point contains a basal layer of cyllndncal cells 
with oval nuclei, the longitudinal of 

which are in a vertical plane External to 
these cells are several rows of sm«n polygonal 
cells with round nuclei These solid cenular 
cord-Uke proU/eiationi originate from the 
cyirndiKal cells m the superfidsl epidermic 
plaques. These proliferaoocs become dob 
shaped and extend farther downward into the 
connective tissue where they branch off into 
lunllar solid secoodaiy buds. In the mean 
time, the connective tissue surrounding these 


cords thickens and forms areolsr At 

this stage in the development of the breast 
the tubnics do not differ from the ducts of 
the meibomian glands, the early hair fnlHrL^ 
or the sweat glands. The pninary cords or 
tubules later develop hair follicies with cor 
responding sebaceous glands and the secood- 
ary bods divide Into the ducts of the breast 
proper These ducts extend deepb into fatty 
tissue wbkh is arranged in embryonic fat 
islands. Toward the end of fetal life there Is 
formed in many places, espeeiall) m the mid 
die part of the tubule, a differentiation of the 
layers correspondmg to those of the large 
sweat glands so tl»t eventually the ducts 
contain two layers of cells an Inner iccretOT) 
layer and a basal IsyTf such as In the adult 
glarMi The blind tu^es in the resting itige 
do not show the typical idnous structure 
until later Efe when they become functionaL 

KoTbiter and Bends are both agreed that 
the brttsl Is of sweat gland origin The 
abundant histoIopcaJ evidence in the breast 
justifies this beCeT Rodlinentaiy sweat gland 
structures can be found In almost errn breast, 
If diligent search be made. Some of the tu- 
bules of sweat gland origin developing be- 
neath the areola of the breast empty into the 
mammary ducts ralhcf than 00 tr« smface 
of the in a manner similar to the pninl 
live hair follides, Tbo hair on the gisndnl t r 
fidd usually dimppears In the progitas of de- 
velopment togetner with the accompanying 
sebaceous glands. Hie sweat glands may or 
may not rnnain if they do they retain their 
ordinary relation to the lacteal ducts This 
anatomical arrangement, as wfD be shown 
later accounts for the occasional occurrence 
of swttt gland adenomata and cardnomits 
Immedlstuy beneath the nipple 

There are at least fi\T different mteiprcU 
lions of the significance and bistogeneris m 
the so called sweat dand anomalies I n th e 
breast dthcr normal sweat glands, sweat 
gland cysts, or sweat gland tumors 

a. Eitremammary sweat glands of the 

are said to be Induded acddentslly m w 
rifMJw otf the mammary gland as abenant ceil 
reals (Crdghtoo) 

b The sweat gland structures represent M 

arrest in the devrlopment of the breast tn 
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Fk I Dc%'cIofmienl of bmsL Hmiun embryD 14 
ccntimetcn In kofth. Tbe mUk point or inU^ of tbe 
bftut, thowing it to be a cutaoeom merocricbe giand. 
Note tbe basal columrtar ceUs and luper^aceot p^>xoQai 
ceOs with roinMl rmckf b tbe rudiment^ olp^ Tbe 
early lacteal bod U moipbokieicany indlstlngolsMble from 
a primitive sweat gland tabule. 

these locations at a ph>logcnctiaLU} early 
stage which we may call the sweat gland 
pbaM i e incomplete mamtnar> diiTerenUa 
tion Von Saar was first to correlate these 
structures with sweat glands, he believed that 
they Indicate “a phylogenetic level at which 
the breast tissue had differcnUated itself from 
sweat glands ” 

c. The sweat gland tubules cj'sts and 
tumors in the breast arc atavistic phenomena 
due to raetaplastic changes in the lacteal 
ducts, which become dedifferentiated Into an 
cmbryologicallj carher cdJ type (Pr>Tn 
Dreyfuas) 

d True sweat glands are normally present 
m ever> breast where they anastomose with 
and empty their secretions Into the inter 
lobular lacteal ducts (Ewmg) 

e The pale epithelial cells comprising these 
stnicturefl are said to be entirely unrelated 
to sweat glands The morphological changes 
and peculiar staimng affinities arc attnbuted 
to degeneration of these cells m which they 
simulate but do not constitute sweat gland 
epithelium (Dawson) 

It seems fundamentally unimportant to us 
to determine whether these peculiar mammary- 
structures arc anomalous embryonal normal, 
or dcgcnimtivc The major premise has been 
that the breast is a modified sweat gland the 



Fk » DfNTlopmmt of bmsl lIoEnoa embryo 14 
crotimetm in lenglb. Another milk point iherpring »e\ 
etnl Uctttl duct* which bavx tenoirtd lumem. \t thb 
•tAge tbe membfince to iweat guod tubule* U obvious 
•nd tlgnlbcanL 

appearance of apparent sweat gland tubules 
and c>*sts In the breast is a logi^ occurrence 
even though the mode of ongin remains m 
dispute It IS significant to us that the 
anatomical and staining charactcnstics of 
these cells remain through all the transitional 
phases of normal sweat gland tubules cj’sts 
mtracystlc papillomata, adenomata and car 



Fk J. Dcvelopcneot of breait Human eml ryo 11 
ceotimetcJi in length. Intermediate dlfTcrcntiation of j|w 
t>wuL Serial tc^ion to tbow the early anailr m>nU 1 f 
•ebartou* gland* with lacteal bud*. Tbe*e p> Imj omjj, 
glaadi and tbe m nneroo* hair foflicle# *een at Jl U kl^fe 
are tranaitory and are not found In thli lU,** fdaiUto 
•Uplntbefetoiatterm. At Ibebaie (trrowl < ldu<-( 
with twocdl* layer* can be »een It I* f/pirwIiArat 
glaad ftmetam. 
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I'll j CyxUc nrtat c^umI toboki ia » bonittl bn«ct. 
Tbe kctnl tobole* turad ovt bi mukcd eootmt 

t nmt flmad tabolo, bccEW of tbe diffaewf la 
djt, itntLtun, tad (t&lauif qxmUiin of tbe crik 

cmoniiti. Thu nuunteimnct of cdl type In 
the evolutvon of fweat gknd tumora is a 
strong irgument against the deg«ierati\’© 
theory C-areful nucroscoflcal scniUny of 
serial sections of these breasts frequeotly re 
veals the site of anastomosis of lacteal and 
sweat gland ducta. The abrupt transition in 
the character of epithelium Unmg these ducts 
IS noteworthy if the process were degenera 
tive It Tixiuld probably not be confined ao 
exactly to this duct sj-stem Our studies have 
conhmied the theories of Ewing in regard to 
the histogeoesii of these structures. 

One IS impressed in studying the structure 
of the dcvekiplDg mammary gland m tbe 
fctui, b> the large sue and abundance of 
sweat glands in the tLin Burrounding the 
breast. We beheve it to be significant that 
the sweat glands of the newborn as compared 
with the adult arc relatlvdy enonnously 
hypertrophied 

The ckrvelopmcnt of the sweat glands m 
the ikdn corresponds in miniature to the de 
velopment of the breast proper The majority 
of sudoriporoui glands onginate on the finger 
tips, palms and soles m the fourth month 
of fetal life. Their tnlagen resemble closely 
those of tbe breast- They project downward 


oa solid bulbous papfUc the terminations of 
whkh become tortuous in the nith luntr 
month, Intercellalar clefts appear In tbe 
seventh month to form a continuous himeo 
In the tubule At this tune the distal end of 
the tubule becomes con\-oluted as in the adult 
ssreat gland In the aiUlaiy and Inguinal 
sweat glands tbe tubules branch and form 
secondary buds as they do In the breasL 
The epithelium of tbe sweat gland duct 
acomres tiro distinct layers, an inner large 
ceUed secretory layer and an outer flattened 
mj-o-epilhellal lajj’cr Tbe number of sweat 
gUmds in the skin are definitely determined 
at birth as art tbe number of hairs. 

ANATOUY AND PirVBIOLOOY Of THt ADCTIT 
BREAffr AND IT* allATlON TO SWEAT OUNDS 

We have previousJv stated that sweat gland 
tubulei are found Ln almost every breast. 
They seem to be more common In subjects 
with oUy lUn and consdexable body hau 
and who are predisposed to acse and seba 
ceousevst*. Tbe number of theae sweat gland 
lubulea in the breast ts eitremriy variable 
In some patients there are many and in 
others there are relatively few "niHr kxa 
two* in the breast correapond with the 
regHMial dtitrlbution of sweat gland cjits and 
sweat gland cancers in this organ namely in 
the az&lary segment submimmary fold and 
margins of the breast as well as Immediately 
beneath the skin of the areola. 

It appear! evident that there arc two types 
of duct* within the breast the lacteal ducts 
which form the bulk of the fimctlonlng glandn 
Ur tissue and the occasional irregulariv <£*■ 
tributed sweet gland ducts Hereafter In cor 
discnitioQ we shall employ the terms lacteal 
ducta and sweat gland ducts to dtstlngui^ 
these two structurei. The inveatigator wui 
find In serial sections of the breast that sweat 
gland ducts anastomose In the majonly ol 
With the normal lacteal ducts. Tbe 
mammaiy gland never presents Ijincal fo* 
tlrely normal coiled sweat glands In Its deeper 
structure. These sweat gl^d ducts 
various transltjonal lUges from pnMtlve 
sweat gUntj epithehum to 

epstbelium. Sui± transJtions may be observed 

In the ducts of the same breast 




He 6 Two tiny criti la a breut wbkh Is the scat of 
chmaie cyitlc masUm or Rrdia dis«« The cyii of 
the larteil doct Is Uaed by fpllbelia] crili In two orderly 
Uym, a Vgml (rrminstinx layer nod an laaer s<crctory 
layer The cytoplasm of ibne celli Is Qae colom! nod 
ECTtropMGc- Tfce cyrt £n tbe a<^^ac^ol sweat itfafid sys- 
tem la tl* breast HlBStralei tb< peoiliar hfatotopc fealnirs 


cells art pmtieaQy oerer IooikI tn cysts of Lurteal ducta, 
bat are ctnamonhr observed lO apooine sweat island cysts 
of tbe aiUU. pma, and senton. 

The lacteal ducti of the mammae gland 
arc lined other bt a single, or more frequenth 
a double row of colomnar celli, Thej possess 
a rdativels broad lumen The membnuia 
propna i5 supported b> a connective tissue 
wall ccratanung both longitudinal and circular 
elastic nbers but no muscle. The outer row 
15 lower than the inner one On the contrarv 
there is onlv one epilhdial cell Uver in the 
alteoli. the strudure of which differs during 
x-anous functional states Ground the alveoli 
there max be found a ^™J1 number of elon 
gated stcQale cells sending out long fine 
p-ocesses the w) called ba- het cells the na 
ture wlcch is in dlsputc- 
The sweat ^!and duds in the breast can 
eas2v be cEnerenUated from the lacteal ducts 
tr* crcEnarv ti_sce <aininir The inner v ct c 
to— ceC laver ts no cul/rdal o- fiat, but is 
crm^T^ o cdcmcar dratmed epi 

wtJ: a tondencv to papilTarv founa 
ta u umcr: cs never «eer: tn no unit lartegl 
These cells cniv be pGed up on each 
r jx: cz the romn o^ terraces.. The staznmz 
p,*rx:ntnn,i*s are carte staimz. Tfce erto 
r ■» r- rrr- CTarrzjS wfccfc xdfc cwn 


Fb 7 JIbb power macnir»call«n of wall frf iwrit kIjfwI 
cy»t in Fljrurc 6 The ‘‘I^'b llkr a lumn*r 

cdU Ii rnnuUr and emlnnpbilk TJir iwj)Q[x vary In 
alac aon iiractarr they crxnmnniy havr i;wrv itrnma 
•ad occajIrToaOr Ihtynbll4t an arnde tnwrrinr nr itrall 
bcatlnn <if f^tirntnn. The ao callol myr qiltnelUl rrllv 
are not wHl ahowo in thU treikm l/ul In Ihr bqwr 
tivMie tbm can be a«Tj a thin ervlrdlnff land t>f imo' th 
inovcJe Cbm Sluvck thw 1* not ffnjiwl In ronrwvlt'jfi 
with Ucttal cy^la nr docti cirrpt In tb^ rnrion <4 Ihr 
dncta! ampaTLr 

stam pink or e\*cn light rc<I This wiMnoiihilia 
can list be appreciated in comparing svmt 
gland ducts and lacteal ducts in the same 
miCTo^ci^caJ field We arc prt>cnling a 
colored ulustration showing this dilTcrcnrt in 
the staining affinities of sweat gland e^fnlhc 
Iium and lacteal epithelium, in this jMCturc 
the sweat gland duct is seen empljong info a 
lacteal duct fFig 4 fronti«j>iece> At the 
site of anastomosis the transition lictwcen 
eoiinophiTic cells and nerutrophilic cells fs 
abrupt Sweat i^anrLs in the normal skin 
hast eosinophDic cj-tojila-sm which char 
actensijc of the sweat ;^and durts in the 
breast substantiates to some extent the hrmrA 
030US origin of these structures fy^lrlaefier 
and Kaldo- rn the other hand interpret thn 
cosm/mhina as z metafxJrr chanw m th" 
lacteal cell wfuch cau-va it tf> s rnuUte sweat 
glard ep'thftfiJ'u the^ o^^r/je-iderce fyw 
ever to scf/«war uate the" rp -.r- 
Arothe^ anatormcal wf ch «nM 

b^ween the sweat the ski- at d tf,e 

sweat glar'* zuctcrea -xrzisr the r:a.—- u-j. 
giand is the f r^ srvy > 

rucsdc ceTs vjz tne njem. -rzrjt p-r>p— j: 
sweat the uerr zr^ ^ d 

structcren rr the There ar* ry tr-vJe 

ceCs -iiTje ir t,j-la.-u.-ial dids 
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mg the adni of these ducts ire the so called 
basket cells, tint desonbed b} Langbans ia 
1873 These spindle or stellate cefls tit found 
ade bs sde in parallel irrenrenient and are 
bounded on the outstde b) the structurdeas 
stratum of the merobrana propria and on the 
Inner sde by the cpithdiaJ layer Tbeir oc 
currencc In the terminal veiide* Is denied b> 
Cragbton and Benda and aaserted by Nagd 
and Kuru Th^ are interpreted as smooth 
musdc cells by liaru Hddcnhain and Benda. 
A definite fibrilktkin can be made out In 
these cells aimilar to that seen in other musde 
ceils their stauung reaction is also considered 
characteristic of the latter As to th&r func 
tion it IS believed to be that of contracting 
to express secrctlan from the ducts. In ac 
cordance with thin view of thar origm and 
character they ha\T been derignated as myo- 
epithelial cells. No ceils of this character are 
visible surroonding the lacteal dnets proper 
but they arc so frequently found furroimding 
the sweet ^and ducts tn the breast and are 
Rich an Integral pert of the sweat glands of 
the sUn as to be considered characteristic 
of these stru c tures. KoUIker In 1649 first 



demonstrated the presence of smooth mttsde 
aniug from the outer q^thelium of the 
sweat gland ducts In the skin ^loaow in 
1896 found persistent structures correspond 
log to these muscle ctDi m the breast proper 
This muscle nrtwock b best shovrn In the 
sweat glands of the snouts in many a n i mib . 

There has been consldefable argument as 
to whether or not these cefls are actually 
smooth muscle cells. Some histologlfts ha\e 
doubted this theory of their nature and have 
assumed that they are cefls corresponding to 
ordinary inesenchyioe, which somehow have 
become dosel> approximated to the duc ts and 
alveolL Such a conception has been expressed 
more recently by Dte chmann (t935) Others 
believe that these ceUi line capillary spaces 
running parallel to the wall of the ducts or 
cysts. WbatevTT their true character may 
be It seems significant that thev are fon^ 
fairly constanUy In the sweat glandi of w 
■Hn and are Sequent In the sweat gbnd 
ducts of the breast It was this analogy wbeh 
prompted Benda to be the first to pwtulate 
the theory that the breast b a modified sweat 
gland. He found that the large sweat panels 
of the axilla and certain ducts In the 
Diary gland have m common tn inner bver 
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of secreting epithelial cells and this outer 
laj-er of suppos^) contractile muscle or mj-o- 
epithdial cdls The reason for the persistence 
of these pcciiliar cells in the sweat gland 
ducts of the breast and their absence In the 
lacteal ducts is that they represent a \'esUgial 
relic or survival of the earlier necessity for 
the contraction of ducts and expression of 
secretion which is not neccssarj m the human 
breast Smooth muscle fibers are found within 
the mpple and within the adjacent portions 
of the areola of the normal breast These arc 
arranged in circular bundles at the base of 
the nipple the longitudinal fibers within its 
substance diverging into radiating bundles 
within the subcutaneous tissues of the areolar 
rone. Contraction of these fibers elevates 
and hardens the nipple, thus rimuiaUng the 
action of erectile tissues In some way, this 
phenomenon is related to the action of the 
muscle fibers surrounding the sweat glands of 
the and aiding the excretion of sweat 
The sweat glands of the areola he deeper 
than the sebaceous and Montgomery glands 
They are foimd m the loose connective tissue 
between the base of the nipple and the glandu 
lar portion of the breast proper This tissue 
IS traversed by the true lacteal ducts 12 to 
20 In number and It is around these vertical 
ducts that the small sweat glands are dis- 



FIr It. Put ri lluw iwMt rUjkI cy«U of Uw bmit 
The “pale" colamoar epIthdJal crili are ibown In papillary 
aod arcade (omulkm. RadbtloR from tbe metabrmna 
pfcpria of ewe ef tboe cyiU art many 6eLe mutde &bcra 
(From Krotupecher) 

tributed As v-t hait? prcnouslj stated, thc> 
may at tiroes cmpt\ into these lacteal ducts 
rather than on the surface of the nipple 
Creighton found them umforral> in six breasts 
which he examined Krompe^er and later 
Colin found sweat gbnd adenomata arising 
in this location and we ha\’e obscr^’cd sweat 
gland carcinomata apparently arising from 
these structures 

In discussing the theory of sweat gland 
cancers of the breast and their relation to 
sweat glands of the breast we ha\'e been 
questioned about the distribution of sweat 
glands in the mamma r> skin They are most 
abundant m the submammary fold and in 
the axillary segment and their function of 
secreting sweat is related somewhat to the 
mcttttniel cycle of the patient In many 
women the breasts become moist when the 
rest of the skin is dry this is particulariy 
true at the onset of the menstrual penod 
when the breasts eniarge, and the mpples 
readily become erect In other words, the 
secretion of sweat on the breast and lacta 
tion by the breast are stimulated similarly 
by ovanan secretion The acUvity of the 
sweat gjands m the mammary skin was well 



b\ ^Ir \stley Cooper ^ho ttad»ed the 
secretion of iweat In the tUn of the breast 
after death If the breast b wiped dry then 
compressed it wflj continue to per^tre after 
being dned several tuDea. This is obser%*ed 
more especially if the cuticle has b<isi sepa 
rated brv putrefaction 
The QiAjiimar> gland was formerii thought 
to be the bomolo^e of sebaceous gUnds and 
tbe production of milk a process analogous to 
the actJMtj of the latter Gegenbaaer even 
assumed a diphlectlc ongin of tbe breasts In 
different species. He believed that tbe breast 
in certain of tbe lower animab developed 
from finmitivc tubular glands of the sweat 
gland tjpe whereas the breasts In other am 
mab above the Moootremata In evolution 
have acinous lobular structure finding borool 
ogy in the sebaceous ^auds. This tbeoiy 0 
□njoond and not substantiited br our studies. 
The secretWD of the sebaceous glands entafls 
a destructKJO or decomposition of the ^nd 
cell called by \Trcbow ‘necrobioib. Tbe 
lactating mammary glands never show stratifi- 
catjon and subsequent destructioD of tbe se- 
cretory cefls which further disproves this 
tbeor> KoUiker and Virchow to the con 
trary Tbe manner In which the sweat gland 
ieoetes b not thoroughly known but there 
b fuffident evidence at hand to warrant the 
conclusion by anatomists and phyiiologlsU, 
that secretion occurs bj the separation of 
soluble chemical substances fr om the ceUi. 


Tbe nuclei of the cefls become pigmented and 
fat accumulates In the cvstoplaam and b 
therein transformed Into iccrttfoa, Tbe pnx 
css of secreijon does not cntaD any desinic 
tJoo or evTxi substantial changes m the sweat 
gland cell Hddenhaln found the breast to 
secrete in a itlmn>r manner except that it has 
difTerentiated to such an extent that It can 
secrete fat Functionally both the sweat 
glsnris of the iitlri and the breast are rocro- 
enne glands in that thw are secreting epithe 
Hal cdls and do not undergo necrohloib. The 
breast may therefore be defined as a modified 
sweat gland of tbe skin secreting milk, the 
unique component of thb secretion being fat 

APOCJUKX A>n> Exocawi SWEAT GLANDS— THE 
BHZAST AS AN APOOUNE SWEAT GLAND 
TTiere arc two different types of sweat 
glands in tbe The numerous small sweat 
gtan Hi with terminal coiled tubules, which are 
widely dbtributed oi’cr tbe entire body and 
are particularly frequent on tbe palms, Bc^es, 
and face are termed ciocnnc sweat gla ittb. 
Departorcs from tbe usual structure cf tbe* 
foo^paroQs glands occur In certain reglc« 
of tbe body If we except tbe eytikb with 
their spedaliied sweat gliiids (of MoD) the* 
locations arc the nummary arid axHlary ^ 
gKHU, the scrotum the Inguinal fol^ 
mbia majora, and the anas. Accotmng ® 
Robin certain parts of the side of the f^ 
contain these pand*. where they art mixea 
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\nth the other Bvreat gbnds in the proportion 
of I to lo According to Sappc> in the first 
edition of his treatise on anatom) these large 
<?Ti“cat glands ma> range widel) o\cr the lateral 
and antenor thoracic walls These latter 
sweat glands known as apoenne glands differ 
markedl) from the common sweat glands of 
the skin They arc rclati\’cl> \*cr) large and 
their tubules ha\’c secondary ramif)nng ducts 
similar to the racemose arrangement of the 
mammar) gland The Inner sccrctorv cpithc 
hum of the apoenne ss\cat gbnds is composetf 
of dilated columnar cells \nth eosinophilic 
c)'toplasm and a tcndenc) to papillar) forma 
tion The) are histologicall) similar to the 
sweat gland tubules found in the breast 
therefore it is assumed that the breast ongi 
nates from the apoenne of sweat gland 
The fundus of the snodl cxocnnc sweat 
glands 15 a smooth colled tubule ^nth a nar 
row lumen whereas the apoenne sweat glands 
of the a^a are made up of racemose tubules 
that c%’agmate forming ^ide saccules. 

The exocnne glands which carr) the major 
burden of the secretion of sweat and the 
regulation of the bods temperature are highl) 
functioofil in children The apoenne sweat 
{^an(h are closel) related to the sex glands 
and their development is brgel> in abe)'anoc 
until pubert) is reached In the female the 
apoenne glands of the axilla begin to enlarge 
in the ninth year but m the male they do not 
take on their secondar) growth activity until 
the time of pubert) (Luneberg lyji) These 
axillary sweat glands occur in the rmdst of 
great numbers of small exocnne sweat glands 
The apocrine glands arc composed of an inner 
layer of high eosmophihc secreting cells and 
an outer single layer of myo-epitheUal cells 
As further proof of their relation to the sex 
glands in common with the breast it la of 
mterest to know that the apoenne sweat 
glands are stimulated or depressed according 
to the vanous stages of the menstrual cycle 
Not only do these apoenne glands beromc 
more prominent at puberty in common with 
the breasts and other gemtal apparatus but 
they undergo enormous hypertrophy durug 
pregnancy along with the breast and uterus 
and other gemtal structures The secretory 
activity of the axillary sweat glands mcreascs 
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dunng the lactational penod The sccrctor) 
octKnt) of the aiilJar) apoenne sweat glands 
regresses within a fortnight after the cessa 
tion of nursing and the loss of stimulation 
induced b) suckling The apoenne sweat 
glands of the axilla in humans occur in great 
est abundance In a definite patch in the apex 
of the armpit usuall) not more than an inch 
m diameter and one-tenth of an inch thick 
The enlargement of these anll ar) apoenne 
glands dunng pregnane) may reach sue 
of a hen s egg and they maj be erroneously 
diagnosed as aberrant breast tissue or pol) 
mastm. This diagnosis is made the more 
readily because they may secrete a thin 
opalescent fluid which contains colostrum cor 
pusdes The difference between these func 
tioning hypertrophied apoenne sweat glands 
dunng pregnane) and the shghtly more de 
velopcd aberrant breast tissue in the nrllln jg 
very slight from the standpoint of histogcn 
csis The secretion from the axillary and 
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Fix 6 I^rm rj bflxunl tvcit f{«ad cudaoaau ct 
Uk bnuu b MID* pcdeat lx ibe ritbt brwt, Um 
Q uoor a Mbaird In tb* fobtnuifflArj fad, la tbe Idt 
brcMt tb( tumnr k located la tbe axlllafy tall, both cbb* 
non aha pndQccdoB (or mat iUm caanra. Neu 
tbe euij mirtad ircariLBKBt to AItl 

Inguinal apoenne ^and* rven In normal c<in 
dition* 1* different from sweat In other porta 
of the bod) Another argumeat substantial 
mg the relationship of these glondi to the 
sex glands In common with the breast is the 
fact that the odor from these partioilar sweat 
glands pnrvoLcs sexual stimolatlon in certain 
of the lower animals. 

Apoenne sweat gland cysts of the axilla 
occur occasionall) Primary aderweardno- 
mata may occur In these c>'sta. The poaaibtUty 
rrliti that some of the primary cancers m 
aberrant breast tissue m the axilla may ongi 
natc In apoenne sweat gland itructures. Tiny 
sweat ^and adesoniata are often found m 
the sHn of the scrotum and penis. 

CXIUFAXATTIX AMATOITY OT THE BREAST 
PHTLOGENETIC RELATION TO SWEAT OLAND8 

The order of mimmalta takes its name from 
these rut»neniMglTvHtor m»mrmr 

The character and complexity of the breast 



na- <7 Sapdtickl ■kmtiax west s^ad cardaoc* 
(d tlw brwt. The locadoo utd akctatkia ol Ud* Icfkn 
ar« dA^Mcriftk; at b«t not pccslMi to nrtat skod ctr 
efanmau. 


changes maikcdl) from the pnmltiir tabular 
glands of the lower orders of mimmili to 
the human breast yet the fundamental struc 
ture and function remain essentially the same. 

In the Echidna, which arc Monotremata 
and the lowtst order of mammals, there ire 
no sweat glands on the entire body except 
a few in the Immediate vicinity of the breasts. 
This remarluhle anatomical fact strongly sag 
gesU that these surplus sweat glands art 
genetically related to the mammary glands In 
this animal The deposit of large sweat glands 
under the artola In man la very IDtely a by 
prodact In the evolution of the breast from 
these primitive types. The opposite coni 
tion obtains In the ormthorhjiicni where the 
mammary organs have appropriated actually 
all of the swent glands on the ventral bo^ 
surface In certam of the plated anlma^ 
the breasU are not develop as 
discrete organs, but the scorhon of a milk 
like pabulum occurs over the ma}or portm 
of the body surface and the >-oung obt^ 
Ihdr nourishment not by suckling but by 
Ucking this sticky seoetlon as it appean- 
In the ceUcea, Urge rousde waDed sweat 
glands of the apocrine type are nm 

the mammary shti and on the vulva, altho^ 
they occur rwwhere cUc In the cetacean 

The excretory cutaneous ^ands of amphiwa 
frop) are of the m™ tiro 
found In homan Btin a common mall 
aecretlng a cleur watery or mudnoui 
and a larger fpedallied kind ocenning T 
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in certain regions of the bod> and secreting 
and opaque white substance the analogue of 
true milh. The thumb gland which occurs 
only m the male frog has a functional and 
atniclunil rtsscmblancc to the apx>cnnc sweat 
glands This thumb gland is a true seiua! 
organ and enlarges considembl) during the 
breeding season It is a racemose tubular 
gland with a myo-cpithelial cell layer similar 
m ever> respiect to the apxwinc glands of the 
human groin and axilla 
The breasts of marsupials such as the 
kangaroo arc within a ventral jxiuch which 
harbors the Immature fetuses At the lime 
these tiny immature fetuses attach them 
selvTS immovably to the mpiples which nour 
IS them the secretion of the breast is mud 
nous and the structure is primitive, os the 
young dewlop the breast and its secretion 
undergo corresjxjndlng modifications so that 
its structure is more complex ^ e. aanous 
rather than tubular) and the lacteal fluid ap>- 
proaches the compiosition of milk. It may be 
said therefore that the breast of the kangaroo 
durmg a single lactational pwnod exhibits the 
various evolutlonarj changes seen m all the 
speaes of mamTnaU , from the simple primi 
tive gland of the sudonp^arous t>’p)c to the 
complex organ charactenstlc of the Wghcr 
vertebrates 

Moles are said to have few sweat glands of 
either kmd while the doscly related shrews 
have a great sexual dcvclojJTDcnt of the large 
apxxxine glands along the flanks Creighton 
has called attention to certain accessory 


sexual glands In the hippopotamus which 
secrete the so called bloodi -sweat of that 
speaes Thus fluid Is a glair} substance the 
a>lor of diluted port wine The glands which 
secrete this liquid are branching tubular apxi- 
enne glands situated on certain pwrts of the 
dorsal surface of this animal Thc> arc not 
accessor} breasts but are ph>logcncticall} re 
latcd to the breasts 

Creighton has given a good condusion 
which we shall quote in part The true milk 
riand of the higher claies retains traces of 
Its descent from sweat glands found cither 
in the con\’olute tubular t>T>e of its rudiment 
and the muscular basement of its ducts or 
failing the latter m a basal la>’er of epithelial 
cells in the ducts The musdc cells are vtry 
prominent in the more primitive t>’j)es but 
with the de\*elopraent of aanous lobules this 
muscular element tends to be lost WTiat 
really distinguishes the human breast from 
the monotreme mamma (and the suU more 
pnmitiw sweat glands) is the acquisition or 
addition of aanous lobules in whi(^ the milk 
18 secreted The foundation of original tubules 
IS retained for ducts " 

SWEAT GLAKD CYSTS AND ADEINOIIATA 
or THE BREAST 

Our knowledge of sweat gland structures 
in the breast and their histogenetic sigmfi 
cance has been obtained largely through 
microscojjical study of cystic of the 

breast The majority of mvestigators have 
studied ‘ sweat gland cysts’ rather than 
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Fix Ulcmtiax rwT«t (Uod aji Imreu Ibe nb- 
mammary fold of the brcuL ni;aivi 9. to, utd 11 IT- 
htftimte aifTrmt (tun to dcvtlopcarat o( tbe »«t«1 

fwett gland cannoomata on this account 
we shall gi\T a detailed hutoncal risam£ of 
tbciT reaearchea 

The names of three men in particular are 
ossoaated mdellblj with the theory of sweat 
gland evsts and sweat gUnd camnomata of 
the breast Krompeeber m Germany Crdgb 
ton m Rn gland and Ewing In the United 
States The Utter has had great experience 
with these weat gland cancen It has been 
our pn\-ilcge to rcMew his abundant material 
Mansell >loullin in i88i described pea sized 
c\'StB in the mammar) ^and which were sdr 
rounded b\ parallel bo^llke rows of spindle 
cells Although not Idenllfied as such, these 
n-sU filled aD the histological requirements 
of sweat gland origin This U the first report 
we ha\-c been able to find In the literature 
wherein these peculiar structures were rec 
ognlzed Juen^ in 18S4, desenbed orailar 
cysts accompanying an Intrmcanahoilar myi 
orru of the breast It remained howo-er for 
Krorapecher m 1897 to Identify these cj-stlc 
structures as sweat gland cysts and to formu 
Ute the theory of hUtogenesis of sweat gland 
tumors. Dawson enoneously ascribes thU 
original dls co iT ry to Bont who in 1904 
demonstrated some mammary fibroideno- 
mata which m circumscribed pUces showed 
large irregular pale cylindneal cdls with 
compact homogeneous cydoplasm and nuclei 
of different size. These polyuDorphoas high 
cyhndrical cdU with occanonal giant nuclei 
were often arranged In stratified arcade hke 
mhimnT epithelium Aon Saar m 1907 re 
ported two mammary^ cysts lined with large 
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cells, containing a bnght red fine grained 
nroloplaini the cells never formed true vessel- 
bearing papOltt although they were strsllficd 
In papillary tufts, Aon Saar designated these 
cells as “pale epithelium to disUngtriih them 
from the basophilic ceQs of the Iscteal eplthe 
ham. BlUrolh found tb«e pecnlLar n-sti most 
commonly on the extreme periphery of the 
breast from which be inferred that s lobule 
here or there had failed to dcv-elop nonniUy 
Krompecher s researches deserve a thor 
ough tumman The cyatic disease of the 
breast variously Lnown as the maladU h/sttprt 
(Redus) cystadenoma (ScMmmdbusch) tod 
mastilis cbrvntca cysiica (Koenig) Is nalher t 
tumor nor an inflammatory lesion accorduig 
to krompeeber but it Is an anomaly of the 
mammary gland consisting of small cysts 
analogous to sweat gland cysts, Thb author 
designales this disease as hydrocystoms 
mamnuE multiplex and points out Its morpho- 
logical correspondence to the cysts of t^ 
axillary sweat glands. The first beginnings of 
this so called hydrocystoma of the breast 
consisting of such typical sweat gland cysts 
lured with pale epithelial cells and appearing 
grossly as bluish or greenish transparent 
vesicles from a mm imetcr to a ccntlroetcr in 
Bixe arenotinfrequently found asKrompecher 
observed at autopsies In apparently 
female breasts He found them In well 
vdoped as well as In involoted breosU airf 
occasioaally In adolescents Even th e 
is not exem pt from this diicare as 
has reported a typical case of rsrtat glaiw 
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cyst of the breast in a mole subject The 
minute histological description of the cj'sls 
as gi\*en b> Krompecher agrees in ever> 
particular with our own microscopical studies 
The considerable size of the cells the knob- 
like or clubbed protuberances of the c>Itndn 
cal epithelium the abundant compact homo- 
geneous pale cosmophdic cj'stoplasm and the 
small round and (xxasionall) giant nuclei 
corapnsc a charactensllc microscopical pic 
turc The peculiar pale epithelium of the 
c>'3ts and tubules 15 sharplj difTcrcntmted 
from the lacteal epithelium and the excretory 
ducts of the breast The cell boundaries arc 
frequently indistinct and the adjacent cells 
m such cases app>ear to be confluent forming 

? iant polynuclear cells Krompecher noted 
and we have many times confirmed this ob- 
servation) that the sweat gland epithelium in 
the breast is espeaally inclmed to proliferate 
and form papilie The majonty of the papil 
lary cystadenomata of the mammary gl^d 
originate from lacteal epithebum but there 
arc many others of the sweat gland type 
(Fig 6) Krompecher found this pale sweat 
gland epithebum as the basic structure in ai 
cysts 13 benign fibro-adenomata, and 9 
cancers in the group of 393 benign and mabg 
nant breast tumors compnshig his matcnal 
In only 3 of the cancers however was he 
able to demonstrate the characteristic long 
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frrqamtiy found In UcIcaJ ducti as wdl as {d swrot Rtand 
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Spindle cells running in parallel groups around 
the basement membranes 

Kuru obser%‘ed this ‘pale epithelium m 
3 breast tumors and emphasiz^ the relati\*e 
smallness of the nuda \'on Saar hke^ise 
referred to the dose similantj of the mam 
maty cy'sLs to the sweat glands in which the 
resemblance atends to the fine details 0/ 
histological structure Although we ha\'e 
emphasized the occurrence of sweat gland 
cysXs m the microcy'stic' \Tinet> of Redus 
disease (non Inflaminatorj Cbroais) we do not 
mean to mfer that the> are piathognomonic 
for this disease because the majoritj of the 
cystic structures are lined by ordinary lacteal 
cpithdium 

The speoiidt^ of sweat gland cysts in the 
breast is gcnerall> recognized hy the Frencdi 
school Roussy states m his recent textbook 
on cancer that there is normally a nuxture of 
two Linds of glandular tissues in the breast 
one tbe aanar glandular groups of the lacteal 
and another of ramifi^ ducts of the 
sudonparous tj^pe lined bj tall pynform 
eosinophilic cells and occurring commonly m 
the arflary region Letulle terms these sweat 
gland cysts of the breast ' idrosadenoidcs 

Our youngest patient with sweat gland 
cysts of the breast was 36 jeara of age 
Herzenberg found numerous pea sized red 
nodules In both breasts of a stillborn infant 
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The nodulea when eis mined nucroacoplcaUj 
proved to be cjitJc apoenne n^xat gland*. 

W e have seen sweat gland cj-su and lacteal 
o-stj immediately adjacent to each othef and 
in scN'enU uiitancin have been able by *enal 
sections to trace these c^-sts and tubules to 
the point of anastomoas with lacteal ducU. 
Cheatle l:ie\vue states that In senal section 
he has alwasi been able to trace these evata 
of the sneat gUnd type into the ducts of the 
breut Semb foui^ the pale and normal 
epithelium merging directly Into each other 
m the same c>-5tic dnet of the breast AI 
though this may occor It is uatmud more 
commonlN an entire branch of a duct and 
Its mmitications are completely involved In 
the procew- 

Presumably the factors predisposing to 
sweat gland c^-ats are the same as In lacteal 
cysts of the breast Similar cysts have been 
produced eipenmeotally In extramammary 
sweat glands these cysts are microscopically 
Identical with the so called sweat gland cyals 
of the breast The cipenments of Schldadu 
were successful In produang cysts of this 
t\’pc He made semiarcular Unnr Incisions 
through the skin of the paws of narcotlxed 
cats, about the level of the excretory ducts 
of the sweat glands and parallel to the sarface 
of the epidermis The partially •e\‘ered discs 
w o e th^ sutured back onto the paws the 
cats w ere given pQocarpuie aolution to stlmu 
late the secretion of sweat and 3 to 9 weeks 
later were killecL On microscopical rramina 


tion h>-droc3iU of the sweat glands bad 
origmaied dirtctlj from the excretory ducts 
and resembled in e%Tf> respect the sweat 
^iand cysts found in huma ns , expecully in 
the axilia and breasts. 

In a recent article, Dawsem vigorously at 
tacks the b'nx'thesis that these structures are 
of sweat gUnd ongm. He asserts that the 
pale epitbehum commonly identified as sweat 
gland epitbehum b not related at any ita« 
with sweat gland tissue and that it occurs In 
the breast too frcqucntl) to warrant the mp- 
poaftion of accjdental IndusiOQ as t dexelop- 
mental anomaly He observed these ceDs m 
ISO breasts with malignant tumors and In 4S 
breasts with benign cysts all of which had 
the entire breast minutely examined micrO' 
•topically In whole breast sectioni. \\ e quote 
one of hb arguments as foUows An hn 
portant and essential point to note b that In 
all ihb pale epithelium in the bre^ 

lines a definitely cystic structure, altho^ 
the sue of the ejats may vTny wlthm wide 
liimU. Even the smaDcst pole structurw ^ 
always larger than rwrmal manunaiy aoni 
Dawson s asaertion that these pale structurM 
are found Invariably associated with tM 
formation of cysts in the breast is not sob- 
•tantiated by our studies (Figs- 5 8 
piece 9) Thb difference in sue. althoag 
a dbdnguishing feature docs not necesaa^ 
Indicate that the so called sweet gland ba°olo 
are cyibc and degeneiated as compatw wi 
the smaller lacteal tubules, /n the boman 
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Fig »7 See clinical pHotof^ph Fijure si AiTroiat 
iweat gUnd cardnora* of breast- Grade two Moderately 
mabjuanL Some papillary itructarr 


breast the lacteal tubules are largel> eicretorj 
ducts and their lining epithehura is not highlj 
functional whereas tne pnmiU\e tubules 
such as the sweat ^and structures are as- 
sumed to be are lined b> high columnar sc 
cretorj cells. An analog) exists In the case 
of the developing kidney The secretory 
units of the pnmitivx Lidnc) become the 
collecting tubules of the mammalian kidney 
and are morphologicall) quite dilTerent from 
secretory units suii as the coni-olutcd tubules 
The sweat gland tubules hav-e not dilTcrcn 
Uated suffiaently to be anatomically and 
functionally sumlar to the lacteal epithehura 
It is true that cell degeneration with the 
formation of cysts is more common in sweat 
gland structures in the breast than In the 
other mammary tissues This Is frequently 
the case in embr)'onal anomalies and should 
not be considered as evidence that all these 
sweat gland structures are degenerative 
Many sweat ^and cysts contain cill detritus 
made up of the desquamated pale epithelium 
Dawson presents another argument for the 
degenerative theory by calling attention to 
the fact that pale eosmopMhe glandular 
epithehum has been observ^ m the ovary, 
uterus prostate, and kidney all of which are 
the site of possible cystic degeneration Daw 
son furthermore states “The onset of the 
pale change is post -proliferative and an evi 
dence of a checked and receding epithelial 
activity ' \Vc have previously stated that 
sweat ^and cysts and tubules are character 
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isticnll) prone to form papiUar) ingrowths 
)ct tic ha\T never seen these structures pnor 
to the supposed change wherein the epithelium 
becomes eosinophilic If Dau-son’s observa 
tions arc true we should sec tins man) la)*ered 
prolifenitiDg epithelium before it degenerates 
and becomes coainophlllc Furthermore all 
stages of the iransiuon should be \Tsible and 
we would not expect to sec the uniformlt) m 
structure which the st^cat gland tubules and 
cysts constantly shou in serial section It is 
our belief therefore that the eosinophilia and 
other anatomical characteristics of these cells 
precede and accompan) the proliferative 
chimges. 

There are numerous other theoncs extant 
to explain the presence of these structures m 
the mammar) gland McFarland has con 
sidcrcd them to be residual (i e non invo- 
luted) lactation acini, although many pathol 
ogvsts have discovered them in non lactating 
virginal and even infant breasts Prym con 
siders the pale epithelium as metaplastic ma 
ture breast tissue predominantly acinar tissue 

SWEAT GLAND CABCINOIIA OP THE BREAST 

Krompecher was the first to observe the 
cancerous transformation of the pale epithe 
hum characteristic of sweat gland tubules and 
cysts. He commented on the active partia 
pation of the pale epithelial cells of these cysts 
and the intracanahcular cystadenomata m 



090 


SDRGER\ G\'NEC 0 L 0 G\ AND OBSTETRICS 


the arTMonutcKU prolifcrttKHu. Thecoono- 
phHic cells form stratified layers and napsllee 
within the cjits occarionaD) ewn bfoddng 
the lurtnoa and forming pale epithelial neaU 
and al\Tolj According to thu author these 
relations demonstrate that both intracanallc 
ular c^'stldeTK>mata and true caranomata con 
originate directh from the pale epithelium of 
the sweat gland c^s. 

BcTi.a studied the intrac>*Btic papillary for 
mations in sweat gland cjits and considered 
the process as some thing Intermediate between 
metaplasia and anaplasia. Furtbermorc he 
noted a close resemblance of these large pale 
eosinophilic cells to certain atypical elements 
in large cell carcinomata of the breast with- 
out however showing definite malignant 
growth (Tharteris stodwd whole aectlons of 
48 breasts removed for carcinotna He saw 
these pale cells of the sweat gUnd tj’pe and 
even noted the devrlopmeni of caranoma 
from them 

( hher patbologirts are definitely opposed to 
the theory that th«e sweat gland <^ts with 
intracvitic proliferations are precanceroos and 
cveo dftn> that caranoma ever derdaped from 
this pair epithelium \ on Saar In p^cular 
states that no direct transfortnadon of these 
cells into cardnoma has ever been confirmed 

Dairson calls attention to the ratily of 
sweat ^iand caranoma of the tkm he found 
oolj One Kieamen of this tj’pe la 13 500 
pathological lesions studied Because of this 
fact be cannot understand wh) the mahgnant 
posaflnhtles of these so called sweat gland 
structures should be so much enhanced when 
thej supposedly form a normal Indunon In 
the breast sabotance Contrary to this view 
It is our opimoQ that sweat gland ducts and 
cysts In tne human breast should be even 
more prone to undergo malignant degener 
ation because of the well known tendency of 
aberrant primitive and embryonal etructurca 
to become malignant 

Diwaon has classified the conflicting opin- 
ions concerning the nature and poscibflitia of 
the ‘pale epithdlum into two definite groups, 
namriy (a) The pale epithelium Indicates a 
pToHfeTativc change with a more or leas defi- 
mte poasIbiEty of later raallgnant develop- 
ment (Kroropecher Borit Ewing Cbeatic 


and Cutler Crdghton) (b) 'The pale epltbc 
Hum Indicates a proliferative change with 
later and progreseve degeneration (Von 
Saar Thcile Deaver and lIcFarland Blood 
good Prym) 

Although Theile once observed an actual 
transition from pale epithelium to cardnoma 
he states that he found in the pale epithelium 
no specific kind of cell Tiut onl^ a degenera 
lion form ongmating under certain cstcnial 
conditions, which are distinguished from the 
normal gland cdU by a atronger growth energy 
(formation of cplthdial papUlr) and secretory 
activity (vacucics) or even b> a briefer penod 
of bfe \\ c cannot comprehend bow a cell 
can exhibit ‘stronger growth cuergV when it 
Isdegmerating ItseemsmorclikSy that the 
eosinophilic character and the large sue of the 
pale ctBi are characteristic of the sweat gland 
epithelium in ai much as they persist in the 
majonty of coses after malignant change has 
•upervened In Cbcatle and Cutler’s expen 
ence this peculiar itainjng property of the 
pole cell dUappeofs when the nec^laftic stage 
M manifested A study of our rnatenal shows 
that tht* change occurs espedall) when the 
car^oma becomes Increasingly malignant 
and exhibits anajJastlc tendencaes. Thw we 
have several specimens in which a fairly well 
diflerenUated sweat gland car dn o m a his the 
Urge pale eooinophilic cells in certain regions, 
while m other portions of the same caranocaa 
the cell* are annJler more hypcrchromitic, 
less difierentiated and DresnmaW> more ma 


ignant 

It b our opinion that the sweat gland len 
•ures of these structures in the mamm a r y 
dand may be found in aD pathological stages, 
rom the normal breast mlcrocjitic disease 
)f the breast benign tumors, and precan 
reroui Intraductal papHlomatous processes, to 

ardnoma. A recent spedmen in our lelccbOT 

ahibits all of these stages m sweat gUnd 
-vits an Intraductal paptllary cystadeo^ 
rod a true sweat gland cardnoma. njf 
inlUcly that the cysta, the intradudaJ 
idaxima, and the cardnoma have aB radw 
rone degeiveration nmultancoasly and ^ 
fonnly througbouL Mitotic figures foui^ 
he eosinophilic sweat gland cells verify 
ictivT partidpatlon in cell multiplication an 
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the growth of the caranonia^ Dawson main 
tains that these mitotic figures rqircsent 
"agonal mitoses” m djnng cells 
The first detailed and accumte description 
of the ™wth and microscopic pathology of 
sweat ^and caranoraa of the breast was re- 
ported by Ewing This author states that a 
considerable proportion of mammary cancers 
arise m sweat glands of the breast, m his 
material, this proportion is in the neighbor 
hood of 35 per cent We ha\’e recently ana 
lyzed a group of 166 histologically \‘enfied 
primary operable carcinomata of breast 
and m this group 41 or practically 35 per 
cent, were of the sweat gland The sweat 
gland cancers of the breast may be either 
msUc or sohd Aside from their peculiar dis- 
tribution in the breast there arc few distin 
guishing features of this type of mammary 
cancer except that they arc usually more 
yellow than other mammary carcinomata. 
Ewing attributes this yellow color to xantho- 
matous changes which ore more frequent In 
sweat gland cancers than m other varieties 
Our material is the same from which Ewmg 
made his onginal observations He found 
that the majority of the papillary cystadeno- 
caranomatn and the glandular aaenocara 
nomata with cuboldnl clear cells and boso- 
phflic cytoplasm develop from the lacteal 
ducts whereas the sweat gland ducts of the 
breast give nsc chiefl> to papillary and adeno- 
caranomata m whui the cells ore columnar 
rather than cuboidal These cells arc pre 
dominantly coslnophlhc. Some of the comedo 
carcinomata or duct caremomata are of this 
type althou^ In such cancers the ducts arc 
usually muc^ larger than m the case of card 
noma of the lacteal ducts The tendency of 
the sweat gland caremomata to form papfllary 
structures is m keeping with this aame In 
clination of the sweat gland cysts and tubules 
The eosinophllia of the cytoplasm in the 
well differentiated sweat gl^d caremomata 
testifies to the sudonparous origin of these 
cellfl which IS further emphosixed by the 
presence of certain cells of the myo-epithdial 
type arranged m a comb-like fashion at the 
penphery of the neoplastic nodules These 
cells ere found only rarely and then only m 
those cancers which are not Invasive and do 


not destroy the intcgnty of the surrounding 
breast tissue The mvo-cpithelial cells arc 
either not reproduced m ^e rapid gronmg 
sweat gland caranomata, or if they are pres- 
ent, they arc not recognized as such 

^me of the sweat gland caranomata in our 
collection arc made up of dusters of large 
ol\*coll lined with one or occasionally tut) rows 
of opaque eosmophlHc cells nilh supporting 
cells lying on a ndJ defined basement mcm 
brune The morphological and staining char 
actensUcs which distinguish them from other 
caranomata of the breast may be lost In the 
anaplastic %Tmeties, this is quite e\ndcnt in 
studying the mctastascs from such cancers 
Except for these properties which v,t ha\T 
enumerated the sweat gland caranomata of 
the breast ha\*e much the same structure as 
other mammary canctis, indeed, wc find that 
the bulky adcnocaronomala the comedocar 
onomaia the papallary' intraductal and mtra 
cystic adenocardnomata, the medullary cara 
nomata the caranoraa simplex and even 
sarrhous caranomata of the breast are repre 
sented m this group although the distribution 
IS not the same os in the case of carcinomata 
arising from the ladcal ducts 

Wc have shown in our dinical analysis of 
Si cases ol sweat ^and caranomata ol the 
breast that this tumor is more frequently ad 
herent to the skin than is the ordinarv breast 
cancer Pom occurs In only 8 per cent of the 
general group of mammary cancers whereas 
in the sweat gland caranomata of the breast 
it Is the predominant ^Tnptom m 34 per cent 
of the patients Approximately two-thirds of 
these caranomata were situated in the penph 
cry of the breast, where the apoenne sweat 
glands axe most abundant We sometimes 
find these sweat gland caranomata in the 
subareolar region adjacent to the great ducts 
near the nipple. 

CLINICAL EZIM3ET OF EIOHTY-ONE SWEAT 
GLAND CANCERS OF TirE BREAST 

Age The average age of 3,663 patients 
with m am mary cancer who applied to the 
Memorial Hospital was 51 years this aame 
a« was also the average for the 81 patients 
with sweat gland carcinoma of the breast 
The oldest patient with any type of mammary 
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cent) *tatcd that the canccrou* breast had 
been aon functional due rither to abiccM foi 
mation caking mntfficient aecretion or to the 
fact that it waa iaore coQV'cnlMit to none the 
baby on the other breast Siiteta patient* 
(ao per cent) had esperienced one or more 
hterrapted. prtgnindc*. One ■woman had 
4 full tertn prtgnanae* and ii truacamagt*. 
No condiisioQ can be drawn from this itndy 
concerning the fnfinence of lactation ui the 
production of sweat gland caidooma. 

Tmuma Tweotv two patient* ga-ve a defi* 
nlte bUlory of trauma to the affected breast 
while 45 other* asserted that they could recall 
DO lnjur\ to their bteasta. The character of 
the trauma \*ar{cd however 15 women or 6S 
per cent of those with brewt Injuries, stated 
that a single blow was oonridered by them W 
be the cause of the cancer One patient had 
au^ained the trauma la year* prior to t2>e 
detection of the tumor and 3 had discovered 
a tumor t'eo shortly after tJ« date ol ajary 
The average lime ebpilng between the traoma 
and the rttognitfon ^ the cancer wis 3 year*. 
We do not escribe any etioJog^cal importance 
to the history of tnuma jwted by lbe*e 
canwer was 90 \T*r* and the youngest 17 patients for 9 rtoiotts the interval of thus 
years while the eJdejt patient witb sweat was usually too great and the presence of p« 
gland Cancer of the breast was 84 j’ear* and crating tumors could not be ruled out in the 
the votingest 15 j'ear* of cge. The dia g nosis 3 iastaact* in ■which tumor* awieared *1^ 
m both cases was ‘prunary operaUe cara denly after injur) In our eipenencc * 
noma of the breast. treanm ha* ne^•eT caused cancer of the hrea^ 

Race The distribution of these patients W e, therefore bclfeve these historic* of 
accordmg to racial ongin i* not particularly trauma to be of littk or no significance. Two 
significant There were 97 American* 14 women attributed, their cancan to chrt^ 
Irish, 7 Hebrews 6 Ru^ans 5 Negroe* 3 Irritation b) sharp corset steels thJscooditw 
Gcrnians a Italian* * NcwfoumHandera 4 was not unusual several >‘can ago 
PoHsh X Norwegian i Strode i Swis* i Hun ribbed corset* ■were in vogue as sweat 

garion oad 1 Turkiih patient. Tbc complex cancer* of the breast are frequently otustea 

ion of 44 of these, patient* "vm recorded of in tha mammary fold. Although but 3 woa^ 
which 95 per cent were bninettea Sweat gave histone* of chronic irritation from lu 
gjand cancers of the breast occur tnore be corsets im p i ngin g on the lower 

qoently in women whose stfo* are ofly and of the breast, ■we beheve this tj^pe 0/ cbrcniJc 
contain large porta, *0 we ■would expect a frritatioti may not Infrequently icrvc w ^ 
predominance in brunette* becauac of thefr eidting cause of sweat gland carcraom* m t« 
ctarser skin texturea lower breast segment. 

Stsiory of ladaima Data concemiag lactfl Rtrsi sympim la 77<»»« thehm^ c£® 
tion ■was avaSabIc for 67 patient* of whom talned a definite statemoit conceemng 
60 per cent had nursed one or more diffdren first lymptom obterred by the 
of tlie 16 non*lactating breast* 40 p« cent seven p^enU (76 pCT ^t) 
were fn single women Se\m patient* (i» per cover) of a lamp in the breast a* tocix 
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sjTnptom and parallels our experience in 
a sunT> of the first symptom in i 000 cases of 
mammary carcinoma m general Fifteen of 
these patients had inoperable cancers at the 
tim e of diagnosis In 10 per cent of the eases, 
a discharge from the nipple preceded the dis- 
cover) of the tumor as compared with 1 5 per 
cent in the prc\nouslj mentioned 

Eight per cent noticed pain as the first evn 
dence of disease either In the affected breast 
or m the arm and shoulder of the same side 
which IS the identical figure in the 1 000 
breast cancers survej*ed mduding all t>'pes. 
The 6 per cent remaining had miscellaneous 
first symptoms such os an increase in the size 
of the breast, ulceration of the mammarj 
sLin, tumefaction of the nipple, or bulk> 
axillary Ijunph nodes 

Six of tumor Six of the pnmarj opierablc 
caremomata (14 per cent) were greater than 6 
centimeters, 25 (57 per cent) were 3 to 6 
centimeters m diameter and 13 (29 per cent) 
were less than 3 centimeters in size Of the 
primary inoperable carcinomata 6 were great 
er than 6 centimeters m diameter 8 measured 
3 to 6 centimeters and onlj 2 tumors were 
smaller than 3 centimeters m size Theopera 
bOitv of an> particular sweat gland cancer 
was never determined by the measurements 
of the primary tumor but we ore recording 
them to afford complete climcal data. 

LocaUon Dependable data concerning the 
location of the tumor 13 available in 74 cases 
of this senes The accompanying diagram 
(Fig 15) shows the regiond tumor sites m 
these patients In one-siith of all the cases 
the growth occurred m the central segment 
immediately beneath the areola. Eleven per 
cent of the sweat gland cancers wer e located 
m the axillary tail of the breast 33 per cent 
m the upper outer quadrant and 10 per cent 
in the submammary fold This division is 
somewhat arbitraiy as many tumors which 
are really located m the axillary extension of 
the breast spoken of in this paper as the 
“tail ’ are recorded to be m the upper outer 
quadrant. It seems significant that slightly 
more than half of these tumors arc situated m 
the upper outer cjuadrant and Tnargin^ of the 
breast, which regions contain numerous large 
apoenne sweat glands 


Rale of ^rovih Pnor to this stud) it was 
belie\'ed at the Memorial Hospital that sweat 
gland cancers of the breast were rclativ’cl) less 
mohgnant than some of the other histological 
XTirictiCS but this opinion was not confirmed 
b) our anal)'8is of the cases For e.xample, 
50 per cent of these cancers grew vnth great 
rapidit) and the 2 oldest patients, aged 84 
and 82 )Tars had rapidl) growing tumors 
The rate of growth in 31 per cent of the cases 
was modcratel) rapid The )oangC5t patient, 
aged 19 \tar8, had a slow growing tumor as 
did 19 per cent of the entire group Contrar) 
to our observations on mammary cancers m 
general the sweat gland caranomata of the 
breast are apparently not of more rapid 
growth in )*oung subjects 

Pam Sensor) disturbances \'ar>dng from 
slight mastoJgia to sc\Trc pain in the breast, 
often radiating to the shoulder and arm were 
noted b> 28 patients (34 per cent) Sixteen 
of these patients (or one-tiurd of the pnmary 
operable groups) experienced pain before 
treatment was gi\Tn Similar sensory dis- 
turbances were found m 9 patients (48 per 
cent) with pnmoT) moperable breast cancers 
of this tvpc In general group of breast 
cancers studicaJ at the Memorial Hospital, 
pam has nc%’er been a frequent s)Tnptom, 
occumog m only 8 f>er cent of pnmary opej* 
able cancers We attnbute the unusual fre 
quenc) of pain in sweat gland cancers of the 
breast to earl) skin attachment and ulcer 
atioD 

Sktn adherence and nipple reiradton Thirt) 
three (71 per cent) of the pnmary operable 
sweat gland cancers of the breast were adher 
ent to skin The cause of this early and fre 
quent skin attachment probably hes m the 
superficial location of these tumors. The 
mpplc was retracted or fixed In only 50 per 
cent of the cases, due to the fact that so many 
of these tumors were situated at the margins 
of the breast where the) could not exert 
traction on the mpple Six of the nipples in 
patients with tumors centrally locat^ were 
deeply ulcerated 

MetaeUms to lymph nodes Thirty two (64 
per cent) of the f^ents with pnmary operable 
sweat gland cancers had metastases ^iroved 
histologically) in the axfllar) lymph nodes 
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The pnmarv tumor wts situated in 40 pet Tlie 9 who have been lost to obscmtiia, 
cent o{ thttsc cases m the upper outer quad either returned to a foreign country or laoved 
rant o( the breast or the axQiary tall Ten to a distant state one was iawtra to be 
patients ! per cent) with primary moperable for 6}4 ywt, and another for $ jears after 
5wcst gland cancen had aifllaiy metaataaes treatment Of tbooe who <fied, the average 
but not supraclavicular in 6 other moperaWe length of life from onset of i)’mptonH to death 
caws Ur per cent) both aifll a r y tad aupra was 3}^ yean and the average length of Sfe 
i.la\-icular iNTnph nodes wwe InvohttL FUty after the mstrtutioii of treatment was s}i 
eight per cent OJ the patients with recurrent yean. Hnx patients lived kas than a yttt 
sweat gUnd car!^er^ of the breast had metaa- after therapy was started the sbortest tunc 
tascs m the ^upTa(.la^^crular lymph node* berog 2 months. Tt^v six of the patients 
'iihicb IB the usual cipcneoce with mammary having primary operable sweat cancers 
carcinomata m gmtral Of the breast were treated prior to Jtnaary 

Mtijiidiiii io luiir,'. and pUura Thirt> -seven 1927 In this group 5 have been k»t to fttithec 
per rnt f thc'^ nomcn with inc^>eraWe observation and 16 (44 per cent) are alive and 
sweat pi vn i ( in A the breast and 25 per well 5 >‘«u:a or niore ^tcr treatment Twtttt> 
cent oj thov with recurrent leswna had pul of these patients were treated prior to Jana 
rooran, nuta taM^N ilemonstrablc on roent aiy 1935 andS or4operccnt are Kving and 
gcnogiams w^ ^ years after Ueatment Seven patients 

V / ? 'j I ho»' Only 7 patients (8 per with primary cmctable cancers of type 
Ifni j I ichnite evidence of tnetas- were treated before Tanuary 19JC (13 years 

tail Wn One voung womsn under 40 ago) and a 0/ these (i8 5 per cent) art Kviog, 
leir I It. ha J pre-operative \ ray therep) apparently cared of the disease at thU time. 
I> al t \ I 1 1 of the tutDOT lateiatitial These portecUge fimrres art slightly highe 
iiatun )\ i-iatmum filtered radon needles than the end resnit pcrcenUges recentlj^ 
dn ) ]M A [>. rative \ irradiation for an oper computed at the Messjorial Ho^Ul for pn 
aMc ut It gland cancer she developed pal mary operaUe mammary cancers of all fajs- 
monan and bone metastases x year later tolo^cal types via 5 year survival 
Tbi ra]n<i ixteniion of the disease to osseous evuknct of diacaw in an JiatienU treated ^ 
'.tra rurea parallels oar experience with many radical mastectomj' witn pre-eperative and 
M unp women smiiiaily treated for other poftopcralii'e IrradiatsOQ 41 per cent 7yc*i», 
/>nn. Of maraman cmscxt Aootber \vmjg 35 per cent 10 jears, *a per cent lAe nay 
patient came to tie Memorial Hoqiltai with conclude from these comparative lUtixtKS 
widespread tkeletel involi’wneijt but no local that the degree of malignancv and progtK^ 
recurrence 4 years idter e radical mastectomy following trealment Is piacticaB) the saiM lot 
had been done Another woman aged 48 sweat giand caccera ol tbc breast as it a for 
years with a. slowly growing operaWe card the general group of mammarj'' cancers. Ha 
noma and axillary metastases developed bony large group of sweat gland cardnomaU of 
metastases and died only d montiu after a breast could be furvr^^ ^ ^ 

radical mastertoraj' An aged woman of 84 resulta, the companson rrould be more fig 
jTars had a rapidly growuig sweat gland mficant- 
cancer which onginated beneath the mf^Je la the primary uioperable 
and eariv became ulcerated She had metas- of 19 potientB, 14 are dead, 4 are Ihong oM i 
taacs to Ixmc at the time of admisnoa in ^te has been lost to observatJon. One ^ 
of which she hv-ed 4 years alter local exemon tlenta who died went into shoci. 

of the tumor and external frradiatKra with after a palliative opera tioa and lived ^ tto 

\ rays and radtum dement pack 48 ^ura. The average duration of 

E^-ratdls Of the 50 patients with sweat the onset of the disease was 3>^ ycaa a ot^ 
gland cancers of the breast, dasaified as patleats in this senes stated that a 
‘primary croeraile it are dead, jo arc Hr tdt ia the breast jo yearn before adn^^ 
ing and 9 have been kart to our observation- the Menaorial HospitaL The average miraif 
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of life after the initiation of tlicnip> in these 
inoperable cases was 21 months, the longest 
being 5 years and the shortest 4 months Our 
4 patients who are dovi ahve were first treated 
9>cars 2 j'ears, 19 months, and 8 months ago 
The one who has livxd 9 >'cars without a rc 
currence was 57 j'cars old when first seen in 
No\‘cmbcr, 1922 She had a bulk> fungating 
sweat gland cancer with ulceration of the 
nipple and metastasis to oifllarj lymph nodes 
A roentgenogram of the chest was reported to 
have shadows 8uggesti\’e of carcinomatous 
metastases, however there has been no change 
in this picture to date She was treated b> 
radical mastectomj following a prc-opcrati\e 
X ra> cycle 

There ha\'e been 12 patients with recurrent 
sweat gland cancers of the breast, 6 arc dead 
and 6 arc hvmg The a\'enige time from the 
onset of the primary disease until death was 
4)4 years and the average length of life after 
treatment of the recurrent lesion at the Me- 
morial Hospital was 10 months. The time 
elapsing between the operative treatment of 
the primary tumor and the application at 
Memorial Hospital because of a recurrence 
averaged r8 months for the 12 patients the 
shortest bemg 18 davs and the longest 4 years 

BUmiASt 

The human breast develops as a modified 
apoenne sweat gland Apparent sweat gland 
tubules and cysts occur in the normal adult 
breast where they anastomose with the inter 
lobular lacteal ducts The characteristic fea 
tures which distinguish the mammary sweat 
gland tubules from the lacteal ducts ore con 
slant coslnophiUa of the cytoplasm an inner 
layer of high columnar cells the occasional 
presence of myo-cpithclial cells surrounding 
the tubules and the tendencj to form intra 
tubular and mtracyatic papfllarj tufts. The 
anatomical and stainmg characteristics of 
these cells persist through all the transitional 
phases of normal sweat gUnd tubules cysts, 
mtracystic papillomas adenomas, and car 
emomas 

Evidence is presented to substantiate the 
theory that sweat gland caremomata of the 
breast may develop from pre-emsting sweat 
gland tubules cysts and papillary adenomata. 


The \'anou3 stages in this transition have been 
seen Except for the peculiar properties of 
su'eat giond structures m the breast which wc 
havecnumcratcd the su cat gland caranomata 
of the breast ha\'c much the same structure as 
other mammaiy cancers c g wc find that the 
bulk> adenocarcinomata the comcdocara 
nomata the papQlar} intraductal, and mtra 
cj'stic caranomata the mcdullar\ caran 
omata the carcinoma simplex and e\’cn 
sarrhous caranomata of the breast arc repre 
sented in this group 

Sweat gland cancers of the breast occur 
more frcqucnU> m swarthj brunettes whose 
sUn has large pores and oilj coarse te.xturc 
Their regional distribution is mosUj on the 
pcnpher> of the breast particularly in the 
axillary tail and submammary fold The fre 

a uency of pain sLin adherence and ulcera 
on ore significant clinical features of sa-eat 
gland cancer of the breast. The degree of 
malignancy and the prognosis following treat 
ment 15 practically the same for sweat gland 
cancers of the breast as it is for the general 
group of mammary cancers 

Non.— Tbe tathon wl*b te exprm thdr trercdttloo 
lo Dr June* E«ln» Dr £II*e L Eiperaoce, Dr W C. 
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the ojmpletJon of this itody 
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PEPTIC ULCERS ARTIFICIALLY PRODUCED IN THE HUMAN BEING 

A. JAMES ALTON M^^FILCS B5c Lottos Ejtola’TO 


C linical and cipcrimcntal obscrva 
Uon has now m^c it c\adcnt that 
the presence of the gastric juice is an 
important factor In the production of gastnc 
ulcers li the juice Is allowed to act upon the 
mucosa of the duodenum ileum or jejunum 
in an undiluted state an ulcer almost invan 
ablj de\*elop4. Such a condition may be 
seen around the islands of gastnc mucosa 
occasionally found in a Mechel’s divertlcutum 
or in a gastnc pouch cxpenraenlalK made 
and united with the intestines (1) 

The fact that the gastnc julcc docs not 
mvariably lead to ulceration of the normal 
stomach or of the jejtmum after ^tro* 
enterostomy has been the subject of prolonged 
tnvesUgabon One of the factors of Impor 
tance u believed to be the dilution of the 
gastnc juice which usually occurs m the 
stomach Removal of the salivary glands (3) 
or the formation of an oaopbagottomy open 
Ing through which all the saliva escapes is 
not invanablv followed b> ulceration nor 
does such regularlj occur in patients with a 
complete oesophageal obstruction 

hlatthcws and Dragstedt also fwled to 
produce ulceration in dogs after the perform 
anre of a gastrostomy and an oesophageal 
fistula whereby sham feeding was earned out 
and the secretion of add was induced without 
being diluted by the food which escaped 
through the fistula. If however, the alVaime 
secretion of the bile and pancreatic juice was 
removed, ulceration occurred in a high per 
ccnlage of cases. Removal of these allahue 
secretions was easilv accomplished by excising 
the pylorus dosing the duodenal stump, 
dividing the jejunum just bdow the duo- 
denojejunal flexure anastomosing the cut end 
of stomach with the distal end of the 
jejunum and the proxhual end of the jejunum 
mto the ileum close to the ileocaccal valve. 
Similar operations and results were performed 
by Mann (i) 

These cipenmenU were to a certain extent 
vitiated by the fact that the animal devdoped 


a cachexia and then died probablj owmg to 
the effect of transposing two such Important 
digestive secretions so low down m the ileum. 
When bile and pancreatic fluid were allowed 
to enter the fntesUnes higher up ulceration 
was less common Matthews and Dragstedt 
have shown that this Is probably due to 
regurgitation of the alkaline secretions for if 
rcgur^lalion was prevented b> an Ingenious 
roclh^ they devi^ the ulceration became 
more common 

The artificial formation of a pancreatic 
fistula which can be performed upon on animal 
kept oliv'c by dafly injections of salt solution 
IS also followed by chronic ulceration The 
important factor therefore in preventing the 
goslnc juice producing an ulcer in a normal 
animal is the neutralizing cllect of the pan 
creadc juice and bile 

The ellccl of such factors ore much more 
difficult to determine m the human bang 
Although gastroenterostomy is usuallj per 
formed for chronic ulceration In which the 
acid IS usually high gastrojejunal ulceration 
does not in the b^ds of most surgeons, occur 
more frequently than m 3 per cent of the cases 
In m> own senes of i 247 gastro-enterostomies, 
such ulceration occuni^ m 25 that is 2 per 
cent Moreover, after on adequate!) per 
formed partial gastrectom) , my own expert 
cn<» agrees with that of Lord ilojmihan that 
such iflceration Is practically unknown In 
my own senes of 466 partial gastrectomies 
It occurred m only one case In which it was 
known that gathe stnc resection was msuffi 
aenL 

In the human being the conditions expen- 
mentally produced m animals rarely occur 
but it « mteresting to note that the Roux 

K tion of partial gastrectomy which most 
y produced these ccmdiUons, In that the 
pancreatic juices entered the jejunum well 
below the end to-side anastomosis, now 
been univcraaHj abandoned as it was followed 
W 80 high a percentage of gastrojejunal 
ulceration In the 2 following cases the 
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coodiUons expcrimenUUv produced m tni 
mala 'were somewhAt doadv simulated and 
the resulting formation of cnronlc ulceratkm 
become* of cousidenible clinfcaJ mtemt 

Cue I Devtlojuoent oI pqstic ulcer *(terp»rtl*l 
pinereatectomy tad partial fastrectom)’ 

A.E-L . male am tS yean, bad cufCcred vftii 
attach of cplcMtik pain from iQod antH tQtt The 
attacks Ktruld last (or about t moDthi tw for i 
year tiiey had been e^tlni looser The pats came 
on sbortfy alter food, « as t e ver e In nature aM often 
Indeed asonlains- It aiaodated with vomiting 
which gave tome rtUel to tte pain. On June sj 
iQij ba was operated upon by another BargcoQ VTM 
{ound wbat be thought to be a Urge carctnomatoua 
ulcer in the of tbe ilotnach. In perlormiD* a 

partial gastrectomy the surgeon reallied that the 
neck ol the pancreas hsd been cat throogh and 
practically tbe whole of the body removed with tbe 
ulcer Psthologlca? InreitlgsckKi showed cbac (be 
ulcat was hrrrf^ This operstlon was tppamtly 
followed br the formatkei of a au fjp b r c n fe abscess 
which was drained and the patient then stafflv 
impeoved and put on wdght In igi6 bo a grer bia 
symptoms begijt to return. lie tba bad attadm of 
radiating pain through the «-[icutTiaia to the lower 
abdomen The pain occurred nUtlvely late alter 
food and aai rtlseved by food. It was asacpdat^ 
with vomiUng which aUo tove eonsldefable rtlfcd 
lnJnne,ioi: be was admmad to Hospital and ^ 
test meal showed free bTdrochlorfc a^ i; pet cent 
and a total addity of sj An '^*ny InremlgaUoo 
was performed and was aald to be snege ativ e of a 
^juial uicsT Be was treated by dieting. In Sep* 
tmber igii Im sought advice as bis aymptocni 
had been getting worse, ‘^fba pain would now wake 
him at sight and tbii last attack bad persisted (or 
6 weeks. His appetite hsd been getting poor and be 
had been knlng w dgh t. On examloalkm there was 
ame teDdernew In the epIgastriniQ bat no definlt* 
tumour His hydrochloric add 'was DOW iipercent 
aiul his total adcSty 45 The X-ray etamlnatloo 
thawed a constant meniscus in tbe region of tbe 
gastrufejunal opcziliig An opermtkm was performed 
cm September to, igti and a gaatiectomy ol the 
BQlroth n type was found. In tbe center of tbe 
aaasfoeoosls was a vetr large Itnhuated nicer Prac 
tically no pa nerta tic dsn 0 could be found. A more 
lUlcwsfre partial gastrectoinT was parformed, only 
about ball an inch of the lesser ou vatore being lafL 
Tbs cxddon was planned not only to rem ote a tarn 
partkm of tbe stomal but ai» ths loop ol the 
Jefunnm attached to (t. An anastomosis was carried 
out between tba cut and of the stoentefa and the 
two ent ends of the Wjunom br the Filra method, 
tlu afferent loop being broudU to the leaatf enr 
vatore and the effermt to & greater enrvatan. 
The pathological report stated that there 'was a 
chrome peoensafre pntlc ulcer In the fejanma and 
very DUmenras oxyntlc cells In tbe gastric mucoua 


membrane. The patient made an onintempted 
recoTwy and has been seen at frequent Intemli in 
my foBow^ip department stnee. Be is now qnlu tree 
of aymptoic^ b taking all food and is sUe to Qve s 
perfectly Bormal life. 

Case 1 Devdopment of peptic nicer she 
cbelecyittntcrostocnT for panertadds. 

J G male aged ti year*, was first seen cn July 9 
igip. For 4 months be bad noticed that lu wu 
becoming lacndlccd and had bad some lUreTing 
attacks. For some j mnutin there bad bets itching 
of tbe skin of the wbw body which was relieved only 
by soda baths. His appetite had remained good, and 
there had been do min of any sort In spfta of s 
careful diet and medical treatment Us ^nndke had 
been pr o gi ta sl ng. Be bad lost a stoce In wtl^ In 
the last few moDths. On examlnatloo be wislcnad 
to be a thin jiundlctd, rettlcaa man. Tbe Urtr could 
be felt nnlfottnlf and smootbly enlarged. There 
Was no teoden^esa. The gall bladdg axld not he 
felt- The Hoob were ^y colored. An opentke 
Was pertcwiocd on Juiy 1 j The pancreas was fijcal 
to bs nuUonnly b^ and enlarged, and there were 
no iocaUxed nodnim. The head and body preaented 
a similar enosistesev The gall bladder was efistended 
and tense but tucked awav under the cnliTgcd Ihtr 
There was no ovidencs ©f any secondary growths and 
no stone or groi^ could be f^ In the enmnem Ule 
duct. Tbe stotnseh was ^ooth snd the doodenoffl 
Iras tieti dews is tbs right Inmhar reglocL It vu 
found that tbs ojl hit AAg could only be appro!- 
mated to tbe or neonscs with seine 

difficulty ind it was, therefore, tiem^t wiser to 
bring a loop of small Intestine about illndieafraa 
tbe doodeoojejunsl fleiuye up through the meso- 
colon. The g:^ bladder waa ccnptk^ and thVdc, 
tenaH^u bfle was remo^red and an ansstomoab *u 
then performed belwwji it and the loop of the sman 
btesane- The patleta made veryjooa progress and 
his jaundice rapidly decreassd. Taree monlhi 
he was feelln* very On Tanuaiy s 4 , IRJO. “ 
complained oj having had fai 4 gt*tioo for t weeks 
and 00 March be was found to be very snemfc 
and complained of epigastric pain passfn to w 
hack. This was severe and occaited late after lood. 
He was admitted to and the stools wee 

found to be vary sdS conltlacd a large amoont 
of blood. Tmtb was a consldcrahle 

The tmt meal showed b« hydiochlodc 
add 16 pet cent and a totM addltr of 75. An'V-t^ 
bvcstlaatlOT abciwed a dear lesaet curvature ol W 
ftomaii and no delay at the pykrna. B. 
tercstiot to find that the gall tuddei fiPrd tai^y 


andeualj with tbs barium mtal and presented a 
pic ture of a big duodenal pouch. There was » 
evidence of a chronic duodenal ulcer IT* p *°e« 
was kept In bed and treated medfcaHv and fanpioTeu 
very conildenhW and In Aptfi. ipjo, was free 
aveaptoms and his rnwynU bad recovered. In y “ 
of the ■lv«Hpe tfiatment, ha bad anofiet tttick « 
inekna In January igji and became very ans^nJt 
He was seen by s pbyaidan and keik b hed on 
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strict diet tod mtde some improvement but In 
Au^t i93t it vus agiln noteu that he had blood 
in the sto^ On September 15 he was readmitted 
to hospital complaining of a considerable amount of 
pain and tenderness, a blood examination showed 
onl> two and a half mOJlon red blood corpuscles. 
On September 18 ipji a second operation was per 
formed Dense adheslona were found around the 
U bladder and anastomosb and behind this could 
felt a hard indurated area In the first part of the 
duodenum The par>cTeas was smooth and \xr\ 
hard It was thought that the duoderul ulcer was 
unquestionabi) due to remoN’al of the alhAllne 
juices, which were probabl> diminished b> the pres 
ence of the rancreatitis, from the duodenum to the 
jejunum. The efferent loop from the choleoit 
enterostomy was therefore freed and brought up to 
the stomach, an anterKr gastro-eaterostora> being 
performed The patient atood the operation sxrv 
well and made an uninterrupted recover) IIU pain 
dlsai^5e*red the blood count rapidlv Improved and 
be ceased to pass blood in the stools, lie has been 
seen from time to time in the foliow up department 
and tbe last note September igjs states that be fa 
ver) well u on a full diet with no pain the anxrmfci 
has completely disappeared and he U living a normal 
life. 


In the first of these cases the pancreatic 
secretion was greatly diminished b> theexten 
sivc pancreatectomy and thus failed to ncu 
tmlixe the gastric juice, although this was 
reduced b> the partial gastrectomy In the 
second case the pancreatic secretion was not 
only probably in part reduced by the pan 
crcatitls but was made to enter the intestine 
at a considerable distance from the duodenum 
so that the gastnc piicc was not neutralized 
Reduction of this juice m the one case and its 
adequate ncutraluaUon in the other brought 
about a complete cure 
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OSTEOCHONDRITIS OF THE GROWTH CENTERS 

A FtT K i im CoeciiDEaATia\* 

J C PICKETT iLD aid MAXWELL HARBIN 5LD FA.CS CLmLoro, Oeo 


T he poiposa of Una paper are (i) to 
present three cases of osteochondritis 
of the groirth centers, (a) to discuss and 
corrclmtc the Himrwl and pathological aspects 
of the disease, (3) to present a method for the 
m\TstJgation of the pathogenesis of thit con 
dltion and (4) to urge the necesiiU of pro- 
longed axTiidance of «nght bearing in certain 
types of the 

Although the literature is rich in case re 
ports and diacuanons of osteochondritis there 
has been an alioost complete absence of patho- 
logical studies During the past >Tar four 
unusual cases havT hem studied and Irom 
three of these biopdes were obtained These 
cases are presented with the tlKrught that by 
a continuance of such studies the pathogeneds 
of osteochoadntu ma> eventually become 
more clear1> tmdentood. 

Harbin and Zollinger in 1930 re%newed 
the pathological changes that occur In the 
tanous osaihcatioo centers of the human 
akeletoo and called attention to the fact that a 
wide variety of terms are used to dedgnate 
the same U-pe of lecon occurring In different 
places rh^ proposed to almphlj the con 
fused Domendature that has trisCT because 


cases which be reported had some findings In 
commoo the> \Tiried m detail He condoded 
that the pathological changes occurring m tins 
disease m the Wp were extensive fubchondnl 
necrosis of bone and marrow with complete 
destruction of the epiphyseal line fragroenu 
of deaul bone surrounded by richly viscn 
lariied granulation tissue fibrous tissue re- 
placement of necrotic areas with osteoid for 
matloD from fibrous tissue and pfc-emtlng 
bone Isjnelhc dilated blood veoels In the 
under surface of the cartilage In the ii 
cases which be summaiiied the epiphyseal 
line was present In cases of short d^tko, 
while In those cases titending over a longer 
period It was at least partialJ> destroyed 
Later Lippmann reported a case focusing hh 
observations prinopahy 00 those ceeurring In 
the round UgimtoL In thl* be demonstrated 
obllteratiN'e thichailDg of the tessels with 
bsTOorrhage and erdtma of the llgameiit It 
self In Lte case reported by Harbin and 
Zollinger there were no pathological changes 
seen in the specimen removed for biopsy 
\lgnard also reported a cases in which no 
change was obsmTd. It is probahJe that in 
these latter cases the biops) sunply failed to 


of the application of proper names to the include definite diaeased areas, 
m th= by the , A .kite ,H Mol 4 ym., 

use of the term “osteochondntis In conjunc idmlued u. the Rainbow Ho«piUl with the com 


tion with the of the growth center In 

\T)lved The name of a disease should be 
descriptive of the pathological changes in 
\T3lved and the term epiphysitis' was 


plaliit ^ ftigpeas in Jofaiti and w eatiww . 
been a tnh Imn, normal infant. Bnsst tcsdlnp 
were glroi for Uia fiat year with the ad^tkm d 
cod Hrti ofl and cranec nJee. Tbe fiat t«th ap- 
peared at 7 monthi, and the remalndw T?" 


vuivxu MU uic icnn cpipuyaiua was pe»rtd at 7 monthi, and the remainder were iwnau 

deemed unsatisfactory because the disease Is (otime of appearance. The child talked at 18 
not confined to the epfpbyns. It Is reoogmred, mootb* and waiked i month late r Atth aHiry^ 
too Uut the tom oiteochoiuUrii u not ™ “it ilS 

entlidy doenptive, Iniumnch u Iti inatm .t rilH 

matory character Is not foUy esUblisbed. to tij^ body In addltko, the ankJa, kne^ 

The selection of a suitable name must await anhtj, and clbowa woe larm than po«b^ w 
further pathoiogical studi^ abe cooJd wu 

Zemaniky In 1928 gave a comprehensK-e the amoont of 

nimmaticm of the htcrature regarding the ^^2^'‘S!^wajieenbfcrbyai»thcrpby*i^ 
patbolocical changes occurring in the capful ^bo made a /fi rvwk of aevere rfcketi, 
eprpbyw of tbe femur Although all of the was trested foBowing thh with oltaTfcfet afflp 

iTnia »W DM*w Or11tfT«Ik fwprT Fawkil »»1 lowr* U* WJ *T 
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FTp 6 Nt»-o«if*d eptpbjik oi famrr comprttnf ot 
h7«mtcirtilafe which U the Mt f fibfflUr d tKin eratVin 
aad eUatit>'c mjculcriatloa. X*o 

Tbe 4 other cbHdreti In th« werebcxcdleet 
beaJth Pirents wm cuH In cutore. 

Tbe ph^ilaU eamlnatioat rrvoUed &n ander 
de v el op e d ind loffievhit andernouriibed ehfld with 
t gen er e lited muKoIir weeknoH who *u oneble to 
Oend «ltbuut cupport or to welk for more then a 
ibort dUunce onildcd (Flf. i) Tbe kneet were 
fl e i e d lUibtiy when abe aeiked Tbe bead, efca, 
ean, ooae and throat were DonuL Tbe teeth 
arte Dormal and tbe tOQiflf were Do< adarped. Tbe 
heart and lungi were oormal, and there vaj do 
pnaa evddeoce of rlcketa In the bony thorax^ Tbe 
apleen and Uver were not p«lp«M«. 'the extremities 
auned wcakoea and atrophy that wu moat 
marked ld the le^ Tbe tbiotar aod bypotheoar 
emineoccs of bou banda woe flatten^ Tbe 
proximal interpbabni^ lolnti of the third and 
fooith bnaen of both bands were enlarged and foal* 
form In inape. Tbe wrista were Urpe and broad. 
Tbere au no mascolar atrophy of the arma or 
foreanna. and movement In all the except tbe 

right wrtfl, waa within Donnal range. Tbe di^t 
wriat ibowed marked num and IhaltadonespedaDr 
on h>'peiexteniion. Tbe Internal malleoli of both 
ankles were enlarged with thickening about tbe 
^ofnta. Tbe knees were enlarged with particular 
thtrkmlrn but they were not tender Tbe left hip 
■bowed normal fiexlon srith 5 degrees of adduction 
and 15 depccs of abdnctlon. There waa 5 degrees 
of Intemaf rotation and 35 degrees of exter^ rota 
Uon. The ri^it hip showed tmllmited flexion with 
45 degrees of motloc In both abduction and addne 
Internal rotation waa limited to 10 degrees 
with 45 deg r ee! external hlotlon eras palnles. 
Tbe imtal reflexes were present and equally scUve. 
Tbe spfite showed a moderate dorsal kyphosis with 
rouiKlcd ibouldm 


Flf 7 trtJcalar cartfiage shosbg aetbe rawltriss- 
tkrfi with formatlos cl trstwcnlc of csteokL Zone of prs- 
llfente canDage b not Dcnwiitl and the xms of pcwKikoal 
caklflcatlos h not apparent. Extaalie deseaerstioo, 
hcentioo sjwl vurularijstion of cartllags. X*o. 

Roentgenogrami showed tbe dorwU and hinibar 
vertebr* to be irr^br In onUIoe mainly In theh 
anterior portions (FTgv s ind 5) Tbe IntcrTerttfasJ 
spices were rotinlainfd tbrnufbent tat the bodta 
were flattewd. Tbe opiul epiphTf" ?' 
feoon were flattened and Irretuhr (FTg. 4) Ib* 
was marked on the bit wnen then was Ing 
mcnialloo a^ mne rrUeBce of mlgnt ioo o f tbe 
bead toward the trochanlcr Tbe n«ii w« tery 
abort and mally thkkeiied tat the epfpbyi» 
Unes could be seen. A sifflilar process wu sea In 
tha beads of both humr^ the coodylei of m 
femora and tbe pateU*. Tliese changes were also 
seen but to a leas extent In tbe ankles, wiista, and 
the metacaipals. . 

Laboratory examlnalloo showed no abnormalities 
of tbe mine or blood. Tbe blood W a^ermann was 
Degsthr. Tbe basal metabolic rate was incresjcd 
sr per ttnt The blood scruin calcium was lob 
mUUgiams per 100 cubic catlmeters and tbe 

pbo^horus waa 4-S njQiigrams. 

The patient was placta In the doo^ decuUM 
position on a hypeieitended Bradford frame w 
cause of the dorsal kyptaaU. Free use of w 
extremities was encouraged by physlothertpy t^ 
dudliig eierdses In the underwater gymnaslQit A 
Wrir constant range of temperature from 37 T 
to 3«- C. (rectal) was ob.^ 

through an anterior Incisio II- __i 

At operation tbe capsule was found ‘o tw no^ 
Tbe was definh^ enlaiged and tbe P«k su 
short and thick tat there were no otte ^ 
abnormalities. The acetabohim was nwr^ J* 

adjacent liasue (FTg. s) The ttane was softened 
but well vascnlarlxed 
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Fljc E*riy cbanfft In lh« risbl bip Tbrre b ooW 
slbbt lUtlcnlnfi o( Ihc brad lod ibortcnlng of ibe nccJc 
(Oue J) 

Motion wai reitricted onlv b\ a criDoUn aplca 
and convaleicence wai ur>e\Tntfal without febrile 
reaction \troblc and anaerobic culture* w-ere 
neRatlve. 

TTie ^>edmcD aubmltled for patholoidcal cjcamlna 
Uon coraiatcd of a cylinder taken from the bead of 
the femur io ta to indude the entire thlckneai of the 
articular cartfUge the bony ^phyila, and the 
eplph)**eal plate of cartilage The bony change* 
irtft not remarkable and appeared to be aecondary 
rather than primary In aplte of the marked 
deformlt) of the bead of the bone aeen roenteeno- 
ktglcall) the general pattern and atructure of the 
trabecule were ootTrail. The denalty varied with 
oiteoparosis predominating The marrow wa* not 
unusual except in the subchondrai aone where it 
was fibrous. Tbw was no necrosis and do himor 
rhage. The articular and epiphyseal diondro-otieou* 
jun^oni were very IrrcgiiUr The primary 
fdoaa In both sltualioni was poorlj caldfied and 
preponderant!) of osteoid. The xone of provisional 


FIr g PiTscel* a marked ik- R rct of procrajloB of the 
lo the capltai cplph>'ib on the right with frag 
mrotalion of the Dead (Cjim 3) 

caldfication was Irregular and poorij defined 
Elftchondial \Tiscularii*tlon was Nxiy prorwunced 
and the penetrating blood \csseU wrere found at 
greatcf dislanct* from the marrow than usual 
rhesc vessela were surrounded b> collan of osteoid 
and freinently bi wide rone* of proll/enting fibro- 
blasts. bespite the vascnUrlzation the enchondral 
otaificallon was focal and gencrall) retarded This 
teUidalloQ seemed best accounted (or b> the 
sev’ere degenerauix changes present In the cartilage 
Foo of degeneration and necrosis were icaite^ 
throughout the epiphj*seal and articular cartUage 
and in the latter there were deep fissures and tears, 
tomvtinie* reaching the cbondro-osseoui junction 
(Fig 6) Areas of resting cartilage were Interposed 
between areas of cartnaginoui hj^perplasia and the 
h>'peTpUallc foci wxre almost inviriabh associated 
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la DUrrun IixUcatlng the point of removal of ris- 
w biopay (Case 1) 




Fig IS Artfcular canflage. Case J lododlng » groan 
of Inpawfng marrow vesarit at the edge of an area of car 
iDarinooi degeneration. There has been focal absorption 
of the matrix which has taken on a fibrillar r>iT^rt,T 
Such areas ire espedaJly well vasenlariied but wlthoot 
oasiflcatlon. X65 



n< Pmenti \trj tllxbt cttajt U tb« rijbt hip 
The bawl b tlifhUj ft* t toted 

«ltb diimtefrttiaD of tbe otflrli. iludi ol ibe t«*- 
cukriation «ith accmptjijloc hbrobhatic pro- 
hientloQ ippeued to be la the utore of a rerair 
proceM, there lad beea dbmfettoa of the 

oHitlnAl h\illae certila^ (Flf. 7) 
htace the foregoiaj pro«* 3 ufe ■« ourW oot, 
the petient tui been ceen fenenl hyiteok tiwt 
meoi lachidiiix altnnolet leap then^ eod cod 
brer oil Her poitare hu boprored bat 

her (eser&l coodltloa Aboin but Lhtle fhene e. 

CA»r t \ white txn of 8 je*j» we» tdmltted to 
Leholde lloepitel la January igji with the com 
pitalnt of pain In the ri^t hip and* Unip of j months 
dnration There wn* an Indefinite hbtoiy o< a hO 
at the befUmioK of the Qlaew. ExarainaUon at that 
dme tberwed a few carious teeth aj>d enlarged loo 
■Qa. The ertranlliea were Dormal except for the 
defat falp. There was fiatteninf of the battock and 
I iQcfa atrophv o< the thigh. IMptllon rrrealed no 
peri-aitlculu or tenderoesa. Motion 

was Mmlted In tfadoction aod inteml intation. 
Roentgenoccams of the hip showed sane fiatteolng 
of the capfcaf epfphinds with de&nfte fnereaaed den- 
sity In a portion of It 8) Urine and btood 
stodles were normal. The blood ^ assennann rcac 
tion waa negative, and the tabcrculin test, i rooo, 
was negative. The patient remained in bed bat 
showed DO cilaltal linprovaiiaiit in the hip, and a 
pkatm spfa was sppHed on February 18. 1031 
This was removed after 6 months, bat aflm ne was 
tlkrwed up a Qmp was Immediately noted, lie 
denied anv pain, and the roentaenogram sbow^ 
only a allgnt burtaae In density of the epiphysia. 

Id Febraary ipji be was readmitted to tbe hos- 
pital with the complaint of a doll aching pain in 
tbe tight hip which alwaya appeared after walking 


F%. ■]. S 3 ww« rapid pnwreuios of the dheaw altk 
imvoianlr and fngmratAnoe cf tke bend bit no ap- 
Dsrdaiie tfakkainc cif the neck. The eplphjaca] Em is 
irnguiar ^liije 3.) 

or playing for a abort tlow. Examination revealed 
the drtt leg to be 0 5 Inch shorter than the left 
Tbe r^t buttock was flat, and there via 3 Ineba 
atrophy of the thigh, hfotion at tbe Up ahoaed 
abdacaOB of tf degreee, flezioe of ij degreea, lata 
sal rotation of 5 degma, and external rotitkc of 
10 degrrea. Thor was no palpahle tendemesa or 
thlrt^ntng RoentgeJJOgrams ahowed ptogrtasiTe 
Qattesing aod fragmentation of tbe capita] cplphyih 
on tbe right (Fig. 9) Tha blood Waa^rmann rmc 
lion was negati^ and the tubercnlin test, i 1000, 
was oegalire. The serum caWnm was ir 3 ad^ 
grams per 100 cubic ceoUmeten of blood and the 
serum pboep^nn was 4.9. 

On febmaiy 16 193* e® eepioratioo of tbe right 
hip «ss carried oat throogb an anterior Lorisioo- 
Tnc tyr»via was thickmed and hypemnlc Tb« 
waa Increased flald In tbe Joint The bead of the 
femur was large and smooth and capped orer • 
iboTicoed necL Acrosa the top of the l^d ■ 
groove that corresponded to the position at the 
upp^ margin of the acetabulQin as It rt*ted agamst 
tbe krge bead. The acetabnhim was of normal nse 
and depth bat too small for the bead. TIct * 
evldencs of a round ligament. The epiphyseal line 
waa identified and two Mocks of tissne r^ 

moved from the cplphyils with sn oiteotome (rig- 
10) AereWc and anaerobic cultures were tikeo 
from the Joint and the depths of tbe wound fiw" 
which the timoe was l eoo V ed. 

Tbe groaa specimen showed what sppmred to w 
Uands of cartilage In bone tlaaoe. ificrovroi^Uy 
there was mar^mal thickening of the attlmlar 
cartilage. ScaUered throogb the cartlkgo were 
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deCTnermtlvc fod raopng from fibrillation to nec 
ro 3 i. In tl» fibrflbry trcu aroond the amall blood 
vessels the matrix was absorbed and the \-e*ieU 
Ttre aarrounded b) acti\*elj' proliferating fibro- 
blasts to prodace small ccHular islands (Hg n) 
The chotraroHJSseoua junction was quite Irregular 
and the bonv lamella thin and Interrupted. The 
most conspicuous change seen aai simple rarefac 
tlon of the matrix, and In some InsUnces this was 
associated with the granular deposition of caldam 
Independent Islands of borve aith fatly marrow were 
seen in the cartilage. The ajmem was thrown into 
polypoid folds and the lining cells were fajmerplaatlr 
Beneath the surface the ijitovia sras rich!) vas 
cubnied iekI there was cottsiderablc Ij'mphocj'tlc 
infiltration that was characterlstlcallj pil^vascuUr 
SUph) lococcus albus grew In aerobic and anaerobic 
culture*. 

Con>'alesccnce was urveNXQtful and the patient a 
condition has remained about the same, Roentgerw 
rrams show a sbght Increase m the amount of 
fragmentation. He has been p\-en cod li^xr oU and 
nltiavKilet lamp therap) as a general measure and 
has not been allowed to bear weight on the InvoKxd 
ertremit> 

Case j. A white bo\ aped 4 years was first 
admitted to Rambow Hospital August i<jji be 
cause of a pamfol right hip The onset of the com 
plaint had ocairred very suddenly in June 1931 
when be first complained of pain, Soon after Uus a 
limp was noted b) the memben of bis famll> Thb 
lasted for about i week and then disappeared 
however, It recurred about 10 dajx later and was so 
severe in&t he could cot walk. Roentraograms 
showed veiy alight fisttenlng of the capital mlphrxis 
on the right (Fig. is) He was placed on a Bradford 
frame with the leg in traction. By November 18 
1931 all physical signs had disappeared, and he 
was allowed to go home. He returned i month 
later with reappearance of all symptoms with In 
creased severity and In addition a history of nitht 
erw His past history revealed only an attack oi 
mumps, fremient colds, and sore thrtata. 

The phytfeal examination showed a moderately 
well developed but somewhat undernourished white 
boy The examlnatioa was essentially normal 
except for the right lower extremity There was no 
shortening of the right leg but there was i Inch 
atrophy of the thigh I^patlon r evealed no tender 
ncm, but there was maik^ spasm with any attempt 
at motion. Internal rotation and hypcrexteosIoQ 
were completely snd abduction was limited 

to 10 degrees. Roentgenograms showed definite 
flattening of the capital nlpbyib with some frag 
mentation (Fig. 13) Tht neck was haxy and 
irregubr with two imsTI punched out areas In the 
diaphyseal aide of the epiphyseal line. The urine 
wa& nonnaL The \Sasaencacii test was negatlYe 
tubercolin test, i 1000. was negative. The serum 
was milligrams per too cubic centi 
meters of blood and the serum phospbonis was 4 7 
mini grams. 



Fig 14- Diagram showing the points of rtmcrval of the 
thiiie for biopfy (Case j ) 

Following admission he was pbced in traction 
and the pain and sraim grew less. On Januar> 30 
lojj because of the nnuiuaJ appearance the hip 
was explored through an anterior Indslon. It was 
our impression before operation that we were 
dealing sriih an osteitis rather than an osteochon 
dntis. The capsule was found to be thickened and 
b)*pencmic with some inoease in flnkL The bead 
and neck showed no grots abnonnallUe* and the 
acetabulum appeared oortnaL A block of tissue 
was ruaoixd from the epipbjseal line with an 
osteotome (Fig 14) The Uasut did cot appear 
to be as well vasojlariaed as DorcnaU> and the 
material was softer than usual hllcroscopic studv 
showed fod of degeneration in the cartilage which 
were in places m>‘xocutous and in otbera ^riliar 
Sadh degenerate fod were tharph arcumscribed 
(FIl 15) and occasionally aasodaled with v'ascular 
In Uon and beginning caldfication. There was a 
moderald) severe osteoporotb. Cultures showed 
no growth 

Convalescence was uneventful and the patient 
was aodn placed in traction. Gradually all spasm 
and lunitatioDs have disappeared and at present 
there Is no llmitadon of motion. He has not been 
allowed to bear weight on the extremltv for almost 
5 months, how e v e r Recent roentgenograms show 
some lUgnl fragmentation of the eplphyiis. 

Thc fourth case Is presented to show the 
striking similanty of arthropathy of the tarsal 
scaphoid to osteochondritis 

Cai£ 4. Awhiteboj aged is yean, was admitted 
to the hospital with the complaint of swelling of the 
feet. At the age of 3 the patient bad an attack of 
diphtheria and some time loUowing t>iU the mother 
noticed that his legs were weak and that it was more 
difficult for him to walk than it had been previously 
Thla condition remained about the nme untfl he 



ioo6 


SURGERY G^'NECOLOGV AND OBSTETTRICS 





I « s CfvphrMl pUte tboviot BoratJ fay^ltse 
t th top Kpanl«d fretn tM dofrAmte ctt 
tik«e al tho luttore by tn tm of emlkctaoQ* f» 4tDm 
tno ud pr<fi/«niloa. Siicb tpoauaraa np^Jr «u oat • 
pcouujwiit (fitun tb« doysMTit cum many triag *«»■ 
cuUruodajMicoOipw<J XSt 

lo *heQ It wu noted tiuc be wu vtlklnf on 
bU toei «ith tbe fert turned (n. In Aufust lOji 
the pAiUnt oodced, while ruiudac barefoot tint the 
ri^fat foot WM rwollen and a little tender The 
nelhnf persbted tip tinHI the tlroe of admlMkio to 
the bo«{atal, without pelo. There waa no hlftonr 
of Injury chlfli or fever or of poUoinjrelllla. Ilu 
general halth bad alwaya been food. 

The mother and father wera coualna. There were 
four children In the fanrOr The ofdeit had bad no 
difficulty The Dot oldiat boy bad been In the 
boanital repeatedly with a complaint aocnevlut 
drpitar to that of thia patient la addllion be haa 
abown maried Lena of acrmtlcai with trophk dla- 
turbancea In the fcrwer cxtremltka. The younmat 
child a girl, la normal except for a cardiac lenon 
thought to be ibeumatic In odgla. 

Tbe ph>-dca] examination tbowrd a faidy wdl 
demloped, aoniewhat nademomiabed, white bor 
whoae frnrnlnatlor waa not remarkable except for 
the lover ext rem Idea- Tbe tbowrd atrophy 
with com^te reUxatloo of the uc^bufinal archca 
In both feet. Tbe tendo achQllt on g«fti aide wu 
tJ^t and prevented donldexloD of the foot evoi up 
to a right angle. Tbe legs wen eqoal In length and 
the muade power below tbe knea wu very poof 
except for tbe gaatrocnemfL He waa onable to 
Invert the foot at all and the peroncala wnr only 





rijr Ilk TV rigkt foot b tbe btcral pcdika ibovi 
cu»M|«n»ri oa and fi yat atattoa of the t cipTrid . t Utna] 
Slat ot tbeldc foot dlarmta the utaecktneUf id cktnfe 
b tbe bead of tbe attngaha. (Cm 4) 

modcntely itroog There wu twrfllne with peri- 
artlcobr thickening onr the donum ck both Uet, 
moat marked over the right In the iTSuu of the 
acaphoid wbere there wu lool beat and redncaa, 
but then wu do pain or irntderma to either foot 
\\*hen be walked u rote cm bh toe* with tbe kneea 
flei^ Tbe toes tad knees veir pointed Inward to 
malotiin balance He valked with a peculiar 
ahuffing tciBcmhllke gait u be lartbrd fnn ^ 
to tide and swung the anna to keep btrm faHIog. 
The reflexes In tM ants, abdominalt, eplgaatikk 
and oremaaterica arert normal In the lerw er eitre»l- 
tki tbe reflexea were byperacthe with bp«h pateOw 
aod clcarus. Tbe latter vu a CDOiUnt^taa- 
Ulned re^nae, tbe former only occaaloosJ^ Ther* 
wu a BaUnskJ reapoeae to puntar itlinaMtloa 00 
bo^ and the RotnbeiB teat wu poiJiive. Tbe 
crarjai nerves showed no InroJvenjenl and the e:^ 
grounda were nonniL There wu weskneaa of t* 
Jowtr abdominal maades. Thffe wu no change “ 
aeaaalion over any portion of tbe body and tbe 
lofnt aenie wu norniaL Tbert wu no t tari a 00 
InteDtloQ tremor no peat pointing. Speech w*a 
diffirulL 'Hj* Tfbeatory acme vu not k*L 
Roeotgenograms of the feet (Fig 16) 
deatructive p t oc ea s Involrlng tbe rittt icaptoW w 
tbe anterior portion of the utracaloi. On the lett 
the aalrag^ui alone wu Inrolred. The bocy 
arch« wen flattened. The ■pfoe abowed no aboof 


to be normal The U ajeermann reacdoo w** 
Dcgativw. Tbe tobercuIlD teat, i 1000 vu negattre- 
The serum pboapborm vu 4.3 mnUgr aJa po 10® 
enWe centlmetera of bkwd and tbe senna caldi^ 
wu 10.3 minigtwma. The splnsl fluid wu 
aOoriem. The Pandy teat wu negatire and tb^ 
wen DO Tbe IVajsenDann test vu %»» 

pedent wu kept In bed over a perW of w^ 

until tM redncaa and sveDlng had dkappor**- 
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Since be bai been ftUoiced to bb condition ha» 
dunged vcn little except that under training hb 
gait na* aomcTchat impnr.'cd. W e believe thia to be 
a case of kercdtUtry Jamil-t jpastic poreplegio vritb 
dianges in the bones ol tie feet rtsembUng osleo- 
cbondritb but probablj* an irthropotb) 

The fint patient presented BCN'end rather 
papladng problems She traa the first patient 
that we In\c seen or of whom vre have heard 
in whom the condition was generalued 
\Mien first seen she had the appcanince of 
having poUTirthnUs with enlargement and 
stiffness of all the joints The involvement of 
all the epiph>'scs and particutarl> the appear 
once of the hands suggested achondroplasia 
but there was no di5^nt> in comparison 
between the length of the torso and the 
eitremitiea The normal Wood serum calaum 
and phosphorus, absence of certain stigmata 
and the rocntgcnographicol appearance helped 
to rule out rickets 

Harbin and Zollinger reported one family 
m whldi four individuals showed osteo- 
chondntis of the spme Such observations 
together with this case cause one to constder 
a^in both hereditary and metabolic factors 
m the etiolog) in these indiMdual cases 

The second patient was giN’tn the benefit of 
immobfliraticm o\Tr a period as long as that 
m which many cases have begun lo show 
dimcal impro\‘cment It fs evident that the 
process was not healing since with weight 
bearing the condition progressed and the 
signs returned once more The roentgeno- 
graphical picture was then stnkmg as com 
pared with the earlier crae ahowing only 
slight flattening and areas of mcrcased den 
sity At operation there was found evidence 
of inflammatory change m synovia joint, and 
bone. Four cdturcs were taken m all two 
aerobic and two anaerobic, and all showed 
staphylococcui aibus This is the first positive 
culture that we have ever obtained from a 
patient with osteochondritis, it suggests 
again a consideration of infection as an 
etiological factor but only In this individual 
case The condition, thcr^ore, may be one of 
osteitis rather than osteocbondntis 
The third patient was immediately im 
mobflired with the acute onset At that tunc 
we fdt that such a long period of immobdllza 
ton was not necessary and he was allowed to 


run obout after the acute signs had dis- 
appeared \\Tthln a short time the acute 
^inptoras returned and it is evident from the 
roentgenograms that the disease had pro- 
gressed nipldl> It 15 of interest that the 
chiucal signs and ^'roptoms haNc again dis- 
appeared but he nas not been allowed to 
b«r weight at this tunc. 

It would appear that the pathological pic 
turc In these cases vanes from that desenbed 
b> previous observ'ers m that instead of 
describing and discussing a different condi 
lion we are seeing mcrel> dilTercnt phases in 
the pathogenesis of the same condition 
Beyond doubt, all of the cases described 
except possiblj Case 2 can be clearly classi 
fied as osteochondntis of the capital cpiphjTUi 
from the appearance of the roentgenograms 
We did not rtmoNTi the entire head m an\ 
case as we felt that in such young indisiduais 
such treatment is too radical It is true that 
m older )mh\idua}s we see frequent!) an 
arthritis of the hip which we asibe to an 
old osteochondntis In such coses excellent 
results have followed the WTutman recon 
struction operation In growing chfldrem 
however we believe that removal of the head 
win edd in prevtintmg later orthnlis It will 
also prevent further growth from this im 
portant center and for that reason is not a 
procedure of choice 

The pathological changes observed in all 3 
cases aTTc similar In that the cartilage both 
articular and epiphyseal was the scat of the 
most striking alteration The osteoporosis 
of the epiphysis could be explained by the 
inactivity rather than as a feature of the dis- 
ease The incgulanty m density of the osse- 
ous head was thought to be due to the 
irregular retardation of cnchondral ossifica 
Uon and to the production of osteoid rather 
than bone The asymimetry and non-develop- 
ment (apparent destruction) of the bead 
seemed better accounted for as a failure m 
new bone formation rather than as a destruc 
tion of already formed bone inasmuch as the 
former was seen to be true while there was no 
necrosis or unusual osteoclasis to Indicate the 
latter This lack of ossmcation was related 
to If not caused hy a detenoration of car 
tflage, which was focal and which ranged 
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from aunple fibfflUtkm to necrosis o{ cdls 
and diasolation of matnx. The cartUage icaa 
90 Krverely altered that despite the relative 
inactivity of these Individuals deep fissures 
and tears through the entire artlcdar plate 
were observed. The cause of the cartiTaguunis 
degaicration was not apparent allbough 
famty nutrition is obvicrosly suggested Hat 
bln and Monti called attention to the 
presence of mterlactmar canilicuU in the 
matrix of hyaline cartilage and suggested the 
importance of these canaliculi in the dis- 
semination of nutritive substances throughoot 
cartilflge The pnrciar> delect responsible for 
the imperfect osaincation of the epiphvsit 
may rest in the lack of pertneahihty of the 
cartilaginous matrix with subsequent degen 
ernt»n ao as to inhibit proper enchondrnl 
ossiUcalKm The fact that the cartilage was 
so nchlv voscularued does not inihUtc 
against thh ht-pothesis because the presence 
of the blood vessels mav represent an at 
tempted compensatwn or mav be regarded 
as a reparatiN'e process for the necro^ 
hllaoscopic evidence of inflimmatkin was 
not seen either in bone or artQagt. The 
chrome hvpcrplastic sjncvitis observed in 
one case was not expbmed 
We must ccDclude that the oecrosts and 
repair of bone deaerfbed by Zemansky was 
other a different phase of the dueasc than 
•cen by us or a manifestatioti of greater eev 
erity The latter belief seems more tenable 
If one accepts the bi-pothesls of the repaired 
nutriUoG to cqilain w cause of the emphyaeal 
chan|;e Wliereas in the cases seen oy us the 
cartilage was damaged to the extent ol bong 
unfuitable for enc^odral ossification it U 
not difficult to consider the tame proccai be- 
coming extended to include the bone and 
cause the necrosis described by other author* 
In order to complete the pathological pic 
ture the entire pothogenesii nmit be seen and 
studied Tfu* can be acoomphihed if com 


plcte dinlcal and laboratory study of all 
case* U made followed by a biopsv accordmg 
to the Key Mock method. It will lx 
possible to correlate piathological change with 
the grot* and loentgcnograpnical ajipcaiance. 
Large nomber* of such cases will eventuafly 
result in a varied picture which if viewed with 
sufficient pcrspectlvT may allow us to gain a 
clear conception of the etiedogy of osteo- 
chondritis. We have reason to thmt that 

K ara are ncce»sar> for healing to take j^aoe 
this disease and that alone would teem to 
account for a great part In the variation oi 
the histopathol^ 

smouxT 

1 Three cases of osteochondritis are re- 
ported with clinical findings and assocUied 
pnthciogicnl change. One of these case* 
abowed a generallxed involvement of growth 
center*, the first of It* kind ever to have been 
pubhih^ 

9 Ad attempt is made to correlate the 
varied palhcdopcal reports from the fitera 
tore 

3 A method is offered as on aid m obtim* 
lag thx complete pathology and the etiology 
is discussed. 

sBtbcitt «la!b to iLuk Pr Alta S. Meda fw 
c< lb* pboumiotfap^ 
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THE REldVTION OF JIATERNAL METABOLISM TO 
rNTANT BIRTH ITOIGHT 
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T he factors which influence mtm uterine 
development of the fetus and Its weight 
at birth remain obscure although the 
problem has been attacked both m man and 
in experimental animals from manj angles. 

The assumption of a rdationahip betr\*ccn 
maternal anight and maternal diet during 
pregnancy to infant birth weight seems so 
probable that it has been studied exhausti\'ely 
(i 4, 5 6, 7, 8, 13, 17 aa) The results how 
c\’er have bem for the most part negati\e 
and it IS now generall> believed that diet plaj^a 
no rftle of consequence in influencing the birth 
weight of the newborn There is expcnraeotal 
evidence to show that health} well nourished 
mts produce Utters of greater total weight 
than smaller animals fed on a deficient ^et 
(7 8) but the \Tination is so small as to be 
quite negligible The opinion of present da> 
mveaUgators ma> best be summcKi up m the 
statement of Franz and Zondek, quoted by 
Jonen (4) “The fetus develops without con 
sideration of the maternal organism and like 
a parasite withdraws what it finds necessary 
to its composition ” If the matcmal organism 
does not provide the materials necessary for 
fetal development damage to or death of the 
fetus results with subsequent abortion (4, 5 
8 17 a 2) but without noticeable effect on 
birth weight 

Other maternal factors which have received 
attention Include age (i 7), social status (15) 
national disturbances sudi as war (14) num 
ber of previous pregnancies (7 15 24), 

whether or not previous offering have bera 
suckled (i) length of pregnancy (2 7 18), 
seasonal variations (i 16 24) pnmipanty 
vcrsusmnltipant} (g 15) and the duration of 
the menses (9, 21) With the exception of the 
last named such factors bear only an insig 
nifleant relationship to birth weight, mfiuenc 
mg average infant weights less than 100 
grama The older the mother the greater the 
birth weight, and the more unfavorable the 
social status and the greater the national dis- 


turbance the more unfa\*orabh fetal deielopi- 
ment is affected If prodous offspring were 
suckled birth weights decrease in subsequent 
pregnanaea. In general, infant birth weight Is 
greater in summer than in winter The birth 
weight tends to increase with the number of 
pregnancies 

Matartsc, and Srenes and Mondr^, Iistmg 
400 and 739 human births respectively pomt 
out the correlation between length of men 
strual period and infant birth weight and show 
that weight and length of the child at birth 
are directly proportional to the duration of 
the menses in daj’S 

The nutrition of the father has been studied 
m animals (8) but no relationship was observed 

The action of the various vitamins has been 
investigated m attempts to clarify the problem 
(8, 12 16 17 22 23), but the results have 
been no more convincing than other starva 
tion experiments along the same lines Deple 
tion of vitamins produces fetal damage (8 17, 
22) and abortion while an mcreasc m vitamin 
D in the matcmal diet influences mtra utenne 
devdopment favorabl} (12 22) and is an aid 
m hindering habitual antepartum fetal death 
(13) 

The placenta has been studied from the 
standpomt of iron content (3) and of archi 
tectonic structure of the blood vessels (20) 
The iron exmtent of too grams of placenta was 
correlated with birth weight and was found 
to varj directly with the birth weight m rhH 
drtn below normal limits, reaching its highest 
value m children m the usual range (2,800 to 
3,500 grams) and then decrcaamg m the higher 
weight groupmgs Shordania found that 
there was a tendency to lower placental and 
fetal weights if there was great diffusion of the 
main vcaels of the placenta 

PURPOSE or PIESENT STUDV 

The present study was suggested by certain 
unpublished data indicating sectional differ 
ences m avTiage birth weights and was 
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planned to determine •wbether a relationahip 
edits bcfKten matemai basal meUbobc rale 
and infant buth weight With 'Matarwe and 
Sieaiei and 3klcmdrft rlKtmlng that prolonged 
menstnial periods correlate with greater in 
fant trfrth wexghta and with menorthagia 
knoirn to be associated with modernte hypo 
thyroldisin it la auggeated that low wail 
metabolic rates ibot^ correlate with large 
and high rates with small babies 

UETTLOD 

Basal metabolic rates, each reading com- 
pnsjng a trial and an actual test wercMneon 
»i3 normal pregnant women takei m order 
of admi«ttm to the Obstetncal Service of the 
tJnrvTisity Hospital. A few of these women 


were occaaonaCy admitted tome weeks be- 
fore deUveiy so that In an cictpllonal In 
atasce a reading was obtained as early as 8o 
daj's pnor to tli onset of labor although the 
majority were made within 30 days of labor 
The detenninalloni wer e made as soon ■after 
admianon as the women were adh»tcd to 
routine life and were done by the In* 

direct method based upon oiygen consomp- 
boo with the re^iratorv quotient asstuned to 

beo.B 2 and the Roth Beneifict ap^tui 

lug used. They were done accordlnt bJ the 
routine hcrtpttal technique and were fnt^ 
jpemd with the dally work of the metabolic 
laboratory Insuring reaso n a bl y cficnnt®^ 
data, although the emotional dement was not 
aeceasarily con^etdy controlled Only a 
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rtadms vr^i obtained on each patient 
althocgh the advi5abilitv of repeated tests 
IS Ttrll recogntred- 


BXSTLTS 

The ciatenul basal rates as determined 
ranged from ntnos i ; r o7-5 while the 

btrth weights o' th-* babies raned from 7^0 to 
^£4 grams Eraluatioa of the collected 
data was earned out in three wavs. 

The iniant birth weights were arranged 
arbitrarilv into ^ groups ranging from - coo 
to grams m «:eps of ?co grams and the 
average maternal basal metabolic rate calcn 
lated fo- cat±t group 1 Table T \l50 the 
metabolic rates were arranced in <cc gr ou p- 
egs and the average iniant birth weight com 
pnted tor each group I TabV Hi Nine infants 
weighed less than cco grams and were not 
mduded in alter table Nather amngenait 
Q- the da ta shows anv <igmiicant differences 
among thi- computed group a^•erage^ 

\ scatter eSanram (Fig i ' was drawn with 
maternal basal metaboUc rates plotted along 
the bitirontal and iniant birth weights 
al^cn the vertical ams The Lui ot a rdation- 
^hrp between basal metabolic rate and infant 
birth wnght mav readilv be «een bv a glance 
a‘ the graph- 

Finallv correlations were computed tor the 
cd r r z patients a resulting coeffiaent 

or nmms CJtSj- a probable error of 0.046 
obtamed- Snii a low correlation indicates 
dermitdv tha *=0 far os the data of the present 
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studv go no relaPoaship exists between ma 
temal basal metabobc rate and infant birth 
wacht. 

CONCLTStOVS 

\o predomjnatmg factor influencing infant 
birth weagbt has ytt been demonstrated- 
No relatioa was demonstrated between 
smgle basal metabolic rate delcrmmatioas 
done b\ the indirect method 02 et'» normal, 
health! pregnant women and the birth 
weights of theor childrea- 
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THE ErrECT OFi PERITONEAL IRRITATION ON THE EMPTYING 
TIME OF THE G;VLL BLADDER AND STOMACH 

A U OUGHTERSON MO Asto J C.MENDILU) M D,, Ntw ILwxs Conamcrr 


Fnn DrpArtcXBt of Sorfcrj 

T HL rtle of the sjTnpathetic nervous 
s\*stcm in relation to the altered func 
tjon of various portions of the gastro- 
intestinal tract has m recent jears attracted 
much attention The work reported in this 
paper was undertaken for the purpose of es- 
tablishing a functional relationship between 
the autonomic nervous si’stcm and the gall 
bladder if such ousted and to determine 
whether this effect was one of exatation or 
inhibition The response of the gall bladder 
to remote pentoneal irritation offered a means 
of obtaining further c\ndcnce regarding the 
functioning of the gall bbdder and also the 
possible relationship of the sjinpathcUc nen. 
ous s>'stem to this organ The effect of such 
pentoneal stimulaUon on the gall bladder was 
studied by means of roentgenograms follow 
mg the btra\’enous injection of sodium let 
raiodophthalein The filling and emptying 
time as well as the ability of the gall bladder 
to concentrate the dye were observed and this 
correlated with the emptying time of the 
stomach as determined b) roentgenograms 
following a banum meal 
That the gall bladder has a relati\’ely nch 
nerve supply of both meduUated and non 
meduUated fibers has been well established 
but the connections of these fibers and par 
ticularly their relations to the vagus and 
splanchnic nerves have not been cleaiiy de- 
fied from an anatomical viewpoint. The 
functions of this abundant nerve supply have 
been the object of much investigation, but» 
unfortunately due partly to the varirty of 
experimental procedures used, there have been 
many conflicting results The earlier rtudies 
were chiefly dirked toward the vagus and 
splanchnic nerves m an effort to establish 
their speofied functions as regards the gall 
bladder, and the eaiUer investigators such as 
Heldenham and Doyon belie^^ that the 
gplanchmc nerves were motor to the gall blad 
(Jer At a later date Courtade and Guyon, 


\*1« Ustnnttr *t U«dki»t 

Bambndge and Dale Licb and Mc\\TK)rtcr 
Wcstpbal and others concluded that the 
\'ngus was the motor ner\x to the gall blad 
der Bainbndge and Dale also showed that 
splanchmc stimulation resulted in relaxation 
of the gall bladder Freese concluded that the 
^lanchnics contained both motor and in 
Wbitor> fibers ifann m summing up the 
literature In 1924 concluded that ‘ os is seem 
lngl> true with the other viscera all the motor 
and inhibitory fibers do not run In the same 
ncn'cs but some of each arc found In the 
vTigus and splanchnic nevertheless the v'agus 
IS rnainl) motor and the splanchnic maxnl> 
mbibuoiy to the gall bladder All of the 
data were based on direct observation of the 
exposed or isolated gall bladder or on change* 
m pressure within the bibaiy s>’Stem In 
most instances the nerves were stimulated 
clectncaU> and m some the changes were 
based on tbe action of drugs 
The nd\'ent of a means of vasualiang the 
mtact gall bbdder permitted an experimental 
approach much more closcl> simulating nor 
phyTiolog)’ \\Tutaker was the first to use 
this means of sludjang the nervous control of 
the gall bbdder Hb method was to inject 
iodized oil mto the gall bbdder following 
which he sUraubted the ncrv’cs both centrally 
and peripherally His conclusions were that 
the vagus and splanchnic nerves played no 
essential rOle in the emptymg of the gall bbd 
der Bo>*dcn (5) observ^ that adrenahn was 
very effective In producing a dunmutlon 
in the sue of the gall bbdder shadow, and 
mterpreted this as a contraction of the 
gall bladder muscubture although Burget 
thought this escape of bile could be accounted 
for relaxation of the duodenum induced by 
the adrenalin Gopher, Kodoma and Graham 
(7, 8) studied the effects of electrical stimubtion 
of the vagus in dogs following the intravenous 
injection of suitable dyes for visuahrlng the 
gidl bbdder Tbeu results suggested some 
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in totmal tract TTte work here reported He 
Tri*c iodjcates that the emptj’ing of the gill 
bladder is under the control of refiei patbrniji 
anooated with other portloos of the gtuUo- 
intestinal tract and it Is probable that dyv 
function and ftasu of the gsB bladderma} be 
due in part to inhibitory refleies arutng from 
chromtilly diseased portions of the gastm- 
intesfinal tract Likewise certain cases of 
postoperatiiT \-omJting ma> be esplaloed as 
the result of gastnc dysfunction by means of 
these rcfla pathwaj's. 

SUUlIAJtY 

I Tbe effect of remote sUmulatioo of the 
pentonetun on the empt\ing time of the Stolls' 
ach and gall bladder bos studied in dogs 
by means of rt>entgw>ograms 

7 buck sUmulatioa results in a dela> m 
tbe empt>ing tune of both tbe stomach and 
gall bUdder 

3 It is suggested that certain types of gas- 
tric and gall bladder d>‘sfunction and stasis 
ina> be exphuned on the bass of these reflex 
patiwa>-s 
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THE ADSORPTION TROM TRjMJMATIZED MUSCIFS' 
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T he toiannia theory of shod, assumes 
that an absorption of totic products 
from the Injur^ area is responsible for 
the diminution of blood N-olumc and the dc 
crease m blood pressure The expenments 
desenbed m this paper nerc undertaken to 
determine the relatiNT ab 5 orpti\e powers of 
traumatized and normal tissues Underhill 
Kapsinow and FisV in sludjnng bums found 
that “after a short latent period absorption 
from the burned area is much slower than it is 
under normal conditions,” 

The studies were performed on dogs Thc> 
were deepl} anxsthetizcd b> sodium barbital 
(o 3 gram per kflogram of bod> weight) that 
was gi\’cn lntra%’enouslj The amrnals gavT 
no evidence of pain during the experiment and 
were ^ed at its completion Muscle injur> 
was produced b) striking the thigh repealed 
hard blows with a hammer The blows were 
not directed 01*6: the femoral ^'cssels The 
skin was not tom and the femur was not 
broken The duration of the traumatuaition 
was approximatel) 5 minutes Thirtj minutes 
after the traumatization was terminated the 
phthalein or strjehnine ^-as injected mto the 
mjured muscle The arterial blood pressure 
was recorded throughout the experunenta 
Expa^menis wth phenoUulphoiitphlhaUtn 
The studies with phthalem mcluded three 
groups of experiments (1) those in which the 
d>e was inj^ed mto the muscle of the ante 
nor abdominal wall of normal dogs, (a) those 
m which the dye was injected mto the antenor 
abdominal w^ of dogs which had had one 
extremity traumatized and (3) those m which 
the d> e was mjected mto the injured muscle of 
a traumatized extremity A catheter was 
placed m the bladder at the beglnmng of the 
experiment and the bladder was emptied 
Each animal received i a milligrams of phthalem 
shortly after 350 cubic centimeters of tap 
water had been introduced by stomach tube 
The phthalein excretion was determined at 
hourly mtervals for the first 6 hours foHowmg 
Its introduction Further determinations were 
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tisua!l> performed 6 and 18 hours later The 
results of these experiments arc gi\cn in 
Table I 

From this table It is to be seen that there 
was little \'ariation In the dj c elimination 
bj the Afferent normal animals Most of the 
d>c had been absorbed and excreted 4 hours 
following Its mjcction The a\cragc amount of 
pbtbaiein rtcovered in tbc nrmc during \be 
entire course of these expenments on normal 
dogs was 94 5 per cent of that injected The 
percentage of phthalem recovered from the 
urmc of dogs which had one cxtrcnut> trau 
matized and the d> e injected mto the antenor 
abdominal wall vaned from 80 to 97, the 
average being 87 5 per cent The elimination 
of the d>c was slower m these expenments 
than in those In which no trauma was earned 
out. A greater amount of the dvc was rccov 
cred in the second hour than in the first 
WTien the d>c was injected into the center 
of the traumatized area a smaller proportion 
of It was recovered The avxragc elimination 
53 8 per cent of that Injected Also the 
rate of elimination was considerably slower 
From these expenments it is evident that 
the absorption of the d>*e from mjured muscle 
03 oimpared with that from normal muscle is 
morkedlj diminished 

ExpenTTvnls vnlh slrychtint The time of 
the onset of convulsions the character of the 
convulsions and the effects on the animals 
were noted in 3 tjpes of experiments (i) those 
in which strychmne was mjected into the 
anterior abdominal wall oI normal dogs 
(a) those m which the drug was mjected into 
the antenor abdominal wall of dogs which 
had had an extremity traumatized and (3) 
those In which strychnine was mjected mto 
the mjured muscle of a traumatized extremity 
The amoirnt of strychmne that was injected 
in all expenments was 10 miUignims per kilo- 
gram of body weight. The results of these 
expenments ore given m Table n 
It is to be seen m tfiln table that five normal 
anesthetized dogs received an mjection of 

t fttot Inm tS« FUd RcMrck Fml ti tb* Rockafdkr Fooditlc*. 
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strychnine into the antenor abdominal walL 
The time between the mjection end the first 
convulsion vaned from 7 to 31 mmutes in the 
different experiments Three of the an i ma l s 
died after having severe convulsions. The a 
remaining dogs had severe convulsions but 
survived. 

In 5 experiments one of the posterior ex 
tremities was traumatized and strychnine was 
injected into the antenor abdominal wall 
The onset of convulsions vaned from 6 to ao 
minutes following the injection The convul 
sions were quite severe m four of the five 
experiments All the HnimAls died In two 
experiments, death occurred during a severe 
convulsion Death was probably due to the 
trauma In a animRU which lived for more than 
3 bourn following the mjection There were 
no convulsions for a considerable period pre 
ceding the death of these a anim^ In the 
remaining experiment m which the anfmid 
lived 50 minutes, death occurred 10 mmutes 


following a severe convulsion and it was not 
known whether the animal died as a result of 
the administration of the str^chnme, or the 
trauma, or both 

No sc^*e^e convulsions i\-cre produced by 
the Injection of strychnine in the 5 eiperi 
menu in which it was mtroduced Into the 
injured muscle- Four of the animals had mild 
convulsions The time separatmg the injec 
tion of strychnme and the onset of convulsions 
varied from i hour and 10 mmutes to 3 hours 
The animals which had convulsions lived from 
3 hours and 5 minutes to 16 hours foUowmg 
the injection of strjelmme Death m all m 
Etanccs was almost certainly due to the trauma 
and not to the strychnine 

These experiments show that the absorption 
of strychnme from the antenor abdominal 
wall IS altered very little by trauma to an 
extremity On the other hand, strychnine is 
absorbed very slowly when it is mtroduced 
mto the traumatized area itself 
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strmuxY 

The absorpuon of pEcnoliulpbonephthalcm 
and of strychnine by deeply amathetued doga 
has been stodied under three apenmentil 
conditions (t) normal dogs In which the Jn 
JecUona were made into the anterior abdom 
mil wall (s') dogi with a traumatUed ei 
tranit\ in which the injection was mad^ Into 
the anterior abdominal wall and (3) dog* with 
a traumatued extremity in whidi the mjection 
was made into the mjuied muscle There wa* 
not a great deal of difference in the absorption 
of the solution* that were injected into the 


anterior abdominal wall of normal dc^ and 
ol dog* with a traumatued extremity except 
for a slight delay in the latter group On tV 
other hand the abaorptkm of the phcoolml 
pbonephthaWn and of the itryciminc that 
wa» Injected Into the traumatlred area itself 
was greatlv retarded. 
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T he epoch making work of Aschhdm 
and Zondek has definitely shown that 
hormonal accretions pla> a pronunest 
rfile In pregnanej Theae bormooes ore de 
m-ed from the ovnrj and the pltmtai^ ^and 
and bear a direct reUtionship to oniUtioQ 
fecundation and nuautruatloo Recent In 
veatigatlon indicate* that there are icven 
diatiact bonnonal effects from the pituitary 
gland and two from the ovary The effects 
from the pitmtary gland are 
I The antermr lob^ 

a. An effect during npcning of the graaf 
lan follicle with the production of folUcuUn 
and egg cell (i) 

b An effect which causes grow t h of the 
corpus luteum after o%iilatkm fa) 
c. An effect which In conjunction with the 
corpus luteum causes hypertrophy of the 
mammary glands (3 $ 11 13 18 04) 
a The poatcrior lobe 

a. An effect causing uterus stimulation 
(l 5 13 18) 

b An effect causing expansion of mdan 
ophora (35) 

c. An rfect causmg anbdiuresl* or water 
retention (3a) 

d An effect causing Increased blood pres- 
lUtt (9) 


The effects from the o\*aiy are 
a. FoBIcnhn which cause* hypemni* of 
the uterus and tabes in preparatioii for the 

'SEan( 7 ) . , , 

b Corpus luteum which produce* foilheT 
growth of uteru* and hypertrophy of mam- 
maiT glands (6 8) 

Ripening of the graafian folHclea with the 
production of foDicuEn and ovum is brought 
about by an anterior pituitary hormone. Foi- 
li mlin causes bypenemla of the uterus tnd 
tubes. ^^^J£n the foUicle bunts the cocfsa 
luteum spuiium is formed and this bodr m 
turn duses further growth of the uterus and 
hypertrophy of the mammary glands. If the 
egg cdl u not fertOixed the corpus hteam 
Wilbers and dies and menstruation takes puce 
If the fertilixed egg is Impdanted the corpa 
luteum ipurium develop* Into the corpus haf^ 
nm gravitatis, which maintains pregnancy 
when It be^ to wither the «>stenor Wk 
hormone* re-assert causiDg rhythmic cod^ 
tlons of the uterus and later These rcnctioiu 

are shown by Figures i and a (13 14 
Different sdentitts have shown that the we 
of the human egg cell Is 1 day (iS, s 4 i Ml 
■Ttft that of the sperm cell is * to 3 day* (* 

14,36) Also that In a normal regutarfy asm 

rtruating woman with a cvcJc of 38 to 30 day* 
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o\'ulation occurs between the fourteenth and 
siiteenth da>’3 (i8, 24) and that 10 days are 
required for the passage of the egg cell through 
the fallopian tube (18) 

Hcn]chasdefinitd> shown thatspcrmatoioa 
are able to tm\'el a distance of 1 centimeter m 
3 minutes (37) That human spermatozoa ma> 
reach the fallopian tube in a \cn short time 
after being deposited in the female genitalia 
there can be no doubt as shown b> the follow 
Ing case which we obseiwed 

Mr*. B M age 35 I para diagnoiU diipareuna 
prolapsed uteras. Id thU case tlw last coitat was 65 
dij^ prevdoDS. Examfoatfon of ^gfnal and cer\dcal 
sccTtUoD* ^d Dot show the presence of sperrrutoioa 
Copulation was had at 8 a.m. a hours later at 
bparotomy examination of fallopian tube* r e v ealed 
the presence of numerous spermatoaoa 

If the duration of life of the egg and sperm 
cell IS known os well as the rate of sperm cell 
motion the next question which confronts us 
is WTicn Is the egg cell liberated? 

Knaus b} means of a manometer noted (hat 
there was increased utenne pressure following 
the injection of posterior lobe pituitnn due to 
utenne contractions and that when corpus 
lutcum was present the uterus did not respond 
by contractions (36) In this manner he utis 
able to determine the time of ovulation This 
he found to be in the 28 da> cycle of menslni 
ation on the fourteenth to the sixteenth days 
before the next menstruation (18, 24) From 
these facts it is evident that m n 28 day c>dc 
the corpus luteum spunum functions for about 
14 days, when implantation of a fertilixed egg 
occurs the corpus lutcum spunum is changed 
to corpus luteum gravitatis or If fertilization 
and Implantation do not occur it withers and 
dies and menstruation is brought about On 
this view pregnancy is not a hit and miss affair 
but is related by the meetmg of the egg and 
sperm col before one or the other has withered 
and died (18 36) 

Ogino of Japan, studied this question by 
examining the coitus m relation to ovulation 
and noting its ability to fecundate He arrived 
at the following conclusions 

I For women regularly menstruating every 
28 days the period of tune the human q>erm 
cell was able to impregnate the ovum was the 
8 day period lying between the twelfth and the 


nineteenth da> before the next menstruation 
or In other wxirds bct^'ccn the tenth and the 
sc\cntccnth da^ after menstruation had 
started, other dQ\5 being ph>*slologicall> 
stcnlc 

3 If the c>clc is longer or shorter than 28 
da>*s the penod of conception is mo\*cd manj 
dajs ahead or behind 

3 For thotc women uho do not ha\*c a 
greater N'ariation In the menstrual c>clc than 
10 dap a formula for the penod of conception 
could be stated as follows 

Beginning of conception is 10 plus ejele of 
minimum dap — 2S 

End of concqition period is 17 plus cjxle of 
maximum dap— 28 

4 In computing the period of conception of 
an> wonnan 12 menstrual c>clc5 should be 
known noting the maximum and minimum 
length of time of each If the menstrual c> clc 
should ynxy more than 10 dap then the 
formula is slUI ihcortUcallj correct but of not 
much practical \’aluc (31) 

Knaus of Austria working indcpcndcnll> 
am\*cd at similar conclusions, but elaborated 
them more full} as follows 

1 For women with a regular menstrual 
c}clc of 26 dap, conception po«iSibnitics arc 
limited to the time from the ninth to the 
thirteenth da>“3 inclusl^’c 

2 For women vi-ith a regular menstrual 
c>dc of 27 da>'s conception possibilities arc 
himted to the time from the tenth to the four 
teenth dap inclusive 

3 For women with a regular menstrual 
cycle of 28 da}** conception possibilities arc 
limited to the time from the eleventh to the 
fifteenth da}'S inclusive 

4. For women with a regular menstrual 
cjcle of 30 dap conception possibUities arc 
limited to the time from the thirteenth to the 
seventeenth dap inclusive 

5 For women with a regular menstrual 
cyde of 34 days, conception possibilities are 
lumted to the time from the seventeenth to the 
twenty first dap mdusivc. 

6 For women with a regular menstrual 
qxle of 28 to 30 dap conception potsibflities 
are limited to the tune from the eleventh to the 
seventeenthdap, indusive, with the mmimiiTri 
of same at the fourteenth to the sixteenth dap 
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7 For women with a regular mraRtrual 
cyxit q/ to 30 dayi, conception pi»*fbflftiea 
are limited to the Umc from the ninth to the 
fleventeenth dej-a, inclusive of the cieiatmal 
c^xk 

For menstrual c>Tle9 of other variation*, the 
conception period may be computed In the 
same manner as stated abo^x These calcula 
tions being true only for normal heiilb> wtjm 
cn ■atth regular variations in the cycle a* stated 
aboNTs (16 19 to J9) 

Opno rttabllsh^ the time of ovulation in 
an etnpincal manner during the coairse of 
laparotomic* on women He has a 5 day ovula 
tion period in a constant menstrual cycle. 

Rnaus determined the time of ovulation by 
measunng the uterine cnntracticas by means 
of a manometer He has a j day oruiation 
perrod in a constant menstrual cycle. It seems 
to us that Knaui method is more defiaite and 
precise therefore we follow Use doctrine of 
Knaus 

Based upon this imtlal research we decided 
to »tud\ this question by cnuninlag the coitus 
at vanoua limes to determine its ability to 
fecundate- Our material was chosen from 87 
apparently normal coopies including B nation 
ftiiticftaiid 735 copulatwas. \Vhcrc pregnancy 
was thought to have occurred It was checked by 
the modified Aschhejm-SUmdA test on rah- 
t^U. 

Our observation* arc a* firflowB 

Cate j E. MenUnntioii con} 

mtnced ct the « je oi t a, «* ot repaUx cytte, *8 to yj 
day* durstico 4 to j d>rt- Pitimt was traurried at 
the >(e of 16 OQ the tMrteeoth <Ur after previoo* 
rwoll prmuuicy Far j ymn after 
Urth of child, not detfrfe* more chPdrefl, varion* 
contra<»pdTe metboda »i «irpo*lterie», doocbe pow 
dm, and peanrk* were taed. Dortm the fifth year. 
wUle wtsRBf a petaary fhe became prefaaQt aitd 
aborted at the amod mooth. At thb tiiM she was 
{ofwmed by a friend to abstain from coltoa between 



the tenth and twmtkth day oi hot meatnal writ. 
Tbl* the practiced succeaalally for ij yatn sritlmt 
the DM of tfly COTlmeeptive meaHtra whatever « 
cept acctirat^y notlor the dates cm the calendar at 
w^asdaratkm of cam cyirie as the months went by 
At the brflnoiaj of ha fourteeath year of tMi pm- 
ccduiT the sraa Info na c d that she mtat aot firore 
frotZL the first day o< memtniation bat from the UsL 
She acimrdintiy chanted her tyvteia- The Beat ind 
only coftn occsrrrd ee the foarteesth day from the 
he^nnijH of the hut iwnttmal period. Resolt 
usesorrho*, of 9 s»stha. Os the third day after tke 
■eemd mined eyrie the Asrithelm'^oodek test re 
vewled pregnancy Ten day* later W arif-iadweed 
mams, the aborted a I montfaifeCu. la thb ease the 
cchAbiutlon date lie* irltMo the period of noetp- 
rioQ for her 

Caxxs F E.,*fed*S years ifenslreatioabefta 
at the age of 14 year*, sra* occurriai cmy eft to 
»8 days, dnratloo 4 days. She wa* martied at the 

ageofsi the date bring a boot half between two 

mett*tniatiooa. Kesolt pregnancy FoQowln* Nrth 
of child abe derrioped a pnlnfol right ovary Ilea- 
stnatios became p eof as e, 5 to ft day* In onratlo^ 
varying from >6 to u day*. She wa* advbed by her 
physician Ual another pregniiicymiriit remit in an 
operation being oectMary ao ahe oa^ varitaa «»- 
traevptive measures for 6 year*. At thl* ttot ferilBg 
that ae proCEdare wa* correct, »he adopted a am- 
Later sbe sra* advised that contTact^riTe* wer e us- 

S iiiyat and oaneewaaiT 1/ ahe wooJd abstain from 
fercoam between the rieventh to the serentetntii 
days of oseBstrasl eyrie- Th<pfevfcpns4perio<i*3^ 
as follow* td,^i8 and 3* daysln 
ooly cohabit* twn during the roocth was on the jtlne~ 
teenti day after the beglnnlngqf the 
don. Remit ameoerttas. The Ascfchriia^Zoo^ 
te*t prorad the exhteiice of nrefnancr ’nib day ™» 
wlOun the date* of CDBcepUco poeribGIda for be 
C**x 3 A- A aged *5 jwi. Ueostnnl cy^ 
varied Irwn *5 to i3 day*, doratkio 4 day*- Lait 4 
Eoesatraalfoia wtra as foUersn Jannarjr tj iw_ 


JannarT t, 
103* March loi* 
idea 00 May 16 lojs 


Febrnarr so, ii 

Only conabltat - 

rfetea. _ T>e Aachbdm-Zcodek ta% oa ^ 


prnvtid the eritterree of pregnancy 
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tkm date m tUs cue fells within the conception 
period for this woman. 

Cask 4 A R. aged t 6 >ean. Merutrual cycle 
wu 37 to 33 days, duration, 4 tUy** The last c men 
atniationaarea3ioUo?r8 Ttnoary 3 1933 February 
3 1933 March i 1933 April 3 1933 and May 4, 
1933 Only cohabitation wu on htay i3 1933 
Ihe next menstruation dae to occur during the ^t 
week in June failed to materlaliM by June 16 on 
which date the Aschhdm Zondek te^ proved the 
existence of pre^ncy The cohabitation here U 
witHn the pmod of conception poufbUItles for this 
cyde. 

Cases A.N aged 43 yean, vl-pira 3 abcrrtiona. 
Menstrual cycle wu 30 to 31 days. Last two men 
struatloQS were as follows January 10 tajj and 
February ro. 1953 The only coitus wuon Feoruacy 
35 1932 The following day her husband left home 
to seek work in a distant state and wu todc for 4 
months. This woman ^d not menstruate during the 
next 3 months. Being In ill health and behevlng that 
the wu entering upon the climacteric the consulted a 
phyildag. The Aadihdm Zondek test proved preg 
nancy wu the cause of amenorrhcea. 

Cask 6 W E. aged 33 \Tara, regular 36 to 28 day 
g^cle menstruation. Confined on August la 1931 
I^t menstruation postpartum wu Decemper 15 
1931 Next four u follows January 33 193s 
February 17 193s March 16 193^ and Api3 14 
1933 One coitus occurred on April 30 193a On 
May 14, 1933 Aschhelm Zondek teatwupxjctlvefor 
prwiancy 

Casi 7 K A., aged 31 years. Regular menstrual 
cycle a6 to 30 da^ Last menstruation wu on April 
6 193a Cohabitation wu on April at 193a On 
June II 1933 Aschhdm Zondek test wu positive for 
pregnancy 

Cask ^ A- ® > aged 40 years vlil-para mm, 
Btmatkm every 36 to 37 days duration s to t days. 
Lut menstruation on August TO 1931 cohaWtatfon 


on Aumst ai 193 1 On Srotcmbcr 18 1931 
Aschhdm Zondek test wu posUKt for pregnanc> 
In her case the conception dote lies on the second day 
of the period of conception for her 
Case 9 II L aged 35 years, no children regular 
raenstrtral c>xle of 30 days dnratlon 5 da)'s. Lut 
period wu Febmiry 39 1933, cohabitation ilarch 
<8 193a Result pregnancy 
Case 10 IL C. aged 31 ^rs, on August 37 1935 
watcooSned. This woman believed that u mng as 
she wu nursing a chOd and did not menstmate that 
she ojuld not become pregnant Feeling secure In 
this belief no controceptlvc measures were used 
Eight months after her confinement, no menstrua 
Uon having appesredu yet on October 13 1926 she 
consulted a pbysldan and pregnancy wu diagnosed 
She wu tgiifn confined. In tifs case no menstrua 
tlon occuned between the birth of the first child and 
the birth of the second child. 

COHABITATIONS lECTTLATED BY TUIE WHICH 
DID NOT RESULT IN PREONANCY 
Case I A F, aged 37 yean I-para, This woman 
oaed the premenstroal and postmenstrual penod of 
sterility for cohabitation The details are ibown in 
Table I 

In this case there were 4B cohabitations 
which did not result In pregnancy 
Eighty-seven cases consisting of 12 different 
menstrual cycles and 8 nationalities were 
studied for the period of physiological sterility 
The details of tins study are shown in Tables 
H and 1 1 1 

Cohabitations before and after menstrua 
tions total 725 and not a single cohabitation of 
these two groups resulted m pregnancy 


1034 


SURGERY GYNECOLOGY AND OBSTETRICS 
TABLP n 



ffuuKAiT a The epenn and egg cellj detached from 

The anterior lobe lecrctioa rootivBtes the tbar respective breeding places have ® 
ovar) Tbe corpus luteum inhibits the pos- limited time to live For the egg ctD It u not 
terior lobe aecretion and maintains pregnancy longer t>inn i da> For the sperm cell it is * 
WTicn the corpoa luteum withers oiytmdc 3 day*, 
principle of the posterior lobe necretlon asserts 3 Every normal regularly 
itself and labor is bronght about Fecundation ipoman has a definite ovulaboo period, 
uonlv po»ble when the sperm ceD Is pioperlv 4 Fverv normal regularly menitruatiDg 
timed to meet the egg cell woman has a definite penod of phvswjogi® 

sterihty and a definite period of fertility 
ccwcLxrtioirs each cycle. 

I Honoones play a major rdle m preg S Cohabitatwo must be properly onico 

nancy irlth ovulation if pregnancy is to refidt- 
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6 rregnajicv ma> be brought about or 
a\*oided at will d> the obsmTitlon of these 1x^*0 
penods of time 
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THE INTERRELATIONSHIP BETWEEN OVARIAN FOLUCLE CTSTS 
HYPERPLASIA OF THE ENDOHETTRIUM, AND FlBROilYOMATA 

A Possible EnotoaT or UrasHz FroiOTW 

J TEORinVEXiVriTEERSPOOK 1 LA.(Ox<h) W-D N*w Omxuo, Louwiaju 
DcT«t»MtWOrMQtocr faWWUaUM.TihMtWnTAT 


U TRINE fibroids, because tb^ ore 
the most comm 00 of aD pelvic nco- 
plasnxi should command the lotemt 
of every gynecologist Various theorica of 
their origin have been propounded, but no 


Roesgtf Is of the opinion that fibroids anse 
from the walls of the Wood veocls but thh 
belief is not substantiated by Calkn A re- 
latlooihip between utcnne fibroids and the 
icnnlnal branches of utcnne arteries smulir 


accepted explanation has wt been advanced 
and their true histogcnesu will probably re 
main a mystery untB the cause of neophtsms 
In ^eneraJ la dixovcrsd However, recent 
additions to our knowledge concerning the 
ovarian and pituitary hormones now oDer a 
definite approach to the ongm and dcvtlop- 
roent of these benign tumora. Past research 
into the pelvic held has revealed the inter 
relationship of ovanan folhde cysts and by 
perplana of the endooetnam and althou^ 
ID the esideoce brought forth tlwce exists 
numerous instances of the assoaatioo of 
fibrottvomata with these two conditions, the 
action of ovanan dysfunctwn on the mjro- 
metnum has been little Investigated or com- 
mented upon I bdievc that the existence of 
an etiological relatamship betwe en hyper 
plasia ol the endometrium ovarian f«jlllde 
cysts, and fibromyomsta is highly probable 
and the results of my Investigations ha\T 
prompted the writmg of this paper 
The histogenesb of fibroids is not definitely 
known, and lends Itself to the expUnatfons 
given to neoplasms in general an origin from 
embryonic rests fConbcim) a product of 
connective metaplasia etc, llcC^mnisone 
of the few advocates of Vlrdiow’s uterine 
moscular origin theory and be contends that 
this belief is substantiated by the fact that 
mj'ojnata relax and soften during pregnancy 
and recover thnr hardneis after confinement 
Opits suggests metaplasia of connective tis- 
sue slnceboth uterine muscle and connective 
tissue originaDy devde^ from the some on 
difierentiated process of the mesenchraie 
continuation or repetition of this metap^itic 
process must occur to produce fibroids. 


to that found between neuromata and the 
eplneurfmn has been suggested other ob- 
8 er\TT* note an inflammatory cause von 
P ^t-??ng hatfs.>n conridcr! wolfflan remain ti 
to be important in their origin, whDe still 
others bcllm’e that the develi^mcnt b to be 
found in the ahenant mueHcriw bsRie, Ewing 
Is of the opinion that the essential bistofeDetJc 
factor is an embryonic disturbonce m the 
structure of the uterus because of the re 
markable de gre e of isolation of the many 
mjoniata videroread occurrence o\Tr 
the body other than m the uterus and the 
presence m many of bttooiopic hv 
cluuona. eplthellaJ cartllagujous osseous, 
fatty and rnabdoroyomatous, cJcarly point to 
an embryonic origin 

Numerous ha\‘e been reported which 
seem to show that hereditv mav play soim 
part in the etiology of fibroids although oeuy 
ai women in Lynch i senes of 6 ^ cases gave 
an Indicative lamily history The relathe 
frequency of this tj^o of tumor in negroes 
suggest the influence of race as a factor In 
Charity Hospital New Orleans, where ^ 
■nnnH? admission of the white and colored 
patients is about equal, fibromyomata 
noted 9 times as frequent^ In the “Ioto 
patients as in the white Bulloch describes 
this growth and other fibroid tendendes ol 
the negro as a racial pecoHarity, though there 
la a general Impresajon extant tbit 
growths were unknown among the pi^uve 
tribes. Why there should be any relalioiist^ 

between the do^ment of fibroids and tire 
advancing cxvilitatJon of negro 
difficult to understand unless, as wffl be dis- 
cussed in a fubecquent paper minan dy*- 
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(unction brought on b> pd\nc infection 
should play on cUoloCTtil r6le However 
sdentific data ore stiU wanting to confirm 
definitely that either heredity or race is the 
cause, 

StcrUity has long been noted as another 
factor m the etiology of fibroids since it Is 
found to be three times as prevalent in 
association with fibroids as it is under normal 
conditions, \oung and Williams (Lodtyer) 
note lo 5 per cent stcrihty m all iromcn who 
have attained the age of 38 nhile in a large 
senes of cases of fibroids Cullen Phillips 
Olhausen and Lymeh found 30 to 33 per cent 
sterflity m the married ivoman It is on 
accepted fact that libroids occur most fre- 
quently in virgins and in absolutely or 
relatively sterile women One child stcrDlty 
IS frequently observed and in Millers 150 
cases of fibroids 50 per cent of the fertile 
colored women had only i chQd Lymeh and 
Cullen offer ns an c.Tplanation of this ob- 
secvation the (act that uterine muscle Is 
primarily designed to respond to pregnancy In 
all of Its v'anous functions and manifestations 
and should no pregnancy intervene this 
organ responds to a less influential stimulus 
and hypertrophies m an abnormal fashion 
resulting m the development of fibroids This 
theory nowever docs not offer any eiplana 
tion of the development of fibroids in a parous 
woman, nor does It explain their stimulation 
to rapid growth when associated with preg 
nancy Fibroids because of their sue and 
pressure and the high madence of associated 
infection, often cause mechanical sterflity 
Both sterflity and fibromyomata arc prone to 
develop m the infantile type of uterus as well 
as from displacements and other uterine dc 
fects which often enhance the early termina 
tiQo. of the pregMney by abortion The 
essential problem is whether sterflity Is the 
cause of fibroids or fibroids the cause of 
sterility 

In view of the fact that the occurrence of 
fibroids IS generally noted during the child 
bearing years of woman menstruation should 
play an important part in their etiology On 
this hvqwtheais Sampson offers as an ex 
planation local hyperplasia of the uterme 
muscle ccDs caus^ by the stimulus of men 


struol blood which has acquired access to the 
myometnum by retrograde flow through the 
v'cnous sinuses of the endometrium As proof, 
the author ates the fact that smooth muscle 
tissue m contact with hcterotoplc endometrial 
tissue, often saows a tendency to grow The 
absence of fibroids in the tubes and m the 
cervix is explained by lack of menstruation In 
these parts, Sampson suggests that the cause 
of the greater frequency of fibroids in the 
human female over that in the lower animals 
is due to the monthly periods in woman since 
the animal cycle Is not true menstruation 
Mocnch points out hoivcvcr that menstrua 
tion docs occur in the ape and that fibroids 
arc relatively unknoum in this animal 
There is a general clinical impression that 
glandular dy^unctlon Is associated with 
fibroids. Poiak's observation of unbalanced 
glandular patients lead him to believe that 
the hyperpituitary type of woman, who be 
gins her menstrual life with an antevxrtcd 
onteflexed uterus, and a relative large utenne 
body is prone to develop fibroids He has 
followed too or more women over a 10 to 15 
year period and has “watched them grovs 
fibroids “ Fibroids often develop m the sub- 
thyroid and the subpiluitary types with 
onteflexed retroverted uten, and with chmcol 
symptoms of glandular hy-poplasia primary 
dyamenorrhcca and sterflity On the other 
hand, women of perfect endocrine balance 
seldom grow fibroids cv*en though pregnancy 
Is a frequent occurrence, with the uterus pass- 
ing through alternate periods of hvTxirtrophy 
and involution In reviewing 683 cases of 
fibroids, Lynch observed thyroid mvolve- 
roent ^cnoma, bypcrthyroicUsm or simple 
goiter singularly or In some combination, in 
rod patients (is 5 per cent) In 394 cases of 
large fibroids the ^nonnabty of the thyroid 
was mvolved in 77 patients (19 5 per cent) 
Ovanan activity has ^enerallv been con 
sidcred a factor m fibroid development be 
cause of its occurrence during woman s 
functional years, and whfle this consideration 
has been based only on dimrid observations 
and general impressions Its existence evi 
deuces a trend of thought along the hne of 
ovanan hormone influence on the uterus, 
Schroeder and JL Meyer, In Germany and 
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Novak, nahmum and Gravw In tHi country npenUs^ foUidc appean and the process n 


have brought forth convincing evidence to 
prove the relationship between ovarian foDicle 
bormonc and h>’perplajsia of the endometrium. 
This pathological condition manifest! itself as 
Irregular uterine bleeding which la most £re 
qucntly noted clinically at the two extremes 
of woman s functional years, and biatolodcally 
13 desCTibed as containing a characteristic lack 
of uniformity of the glandular elements em- 
bedded In a varying amount of densely packed 
stromal proliferation, the BO<alled Swiss 
cheese p^tem Because of its microscopic 
resemblance to hypertrophy of the basal layer 
of the endometrium the hypothesis u logical 
that its structure results from overgrowth of 
this layer at the expense of the superficial 
layers whose growth Is governed by the hor 
mono of the corpus lateum 
Schroedcr had an opportunity of examining 
the uterus and both ovunea m 63 cases of 
hyperplasia of the endomemum. In 53 In 
stihces the ovaries contaloed i or more wnall 
cysts Imed with well preserved granulosa and 
theca layers m a few Initances the ovum was 
demonstrated m the granulosa cells In the 9 
remaining cases the foDjcles were undergoing 
degeneration and one early corpus luteum 
was seen, but was thought to have been 
ruptured a few days pievioualy by bimanual 
cxammatKin From these observation! 
Schroedcr proposed the theory of ‘patho- 
logical persistence of a ripening follicle as the 
cause of hyperplasia of the endometrium. He 
contends that the ovurn does not die and the 
foUlde imruptured, continues to function 
resulting in excess secretion of the follide 
botmone. R. Meyer substantiated the evi 
deuce of the absence of the corpus luteum 
fonnatioQ m hyperplaiia but ho noted largo 
cysts of the ovanes caused from apparent 
follicle atresia m addition to the many normal 
granulosa cell cyita. The walls of the larger 

r t presented an unuxual hypertrophy of 
theca ceUa. Tbeorixing from thm ob- 
icrvatlons, Meyer advanced the Idea that the 
ovum dies prematurely doc to some un 
known inherent weakness and In consequence 
the foUlde does not reach complete matonty 
nor docs It rupture but undergoes atresia at 
an peiKxL Immedutely another 


repeated thus maintaining continuoui ova 
nan fofllde stimulation to the endometrium. 
Even though the ciplanatlotij of Schroeder 
end Meyer of the methods of produebon of 
the folUcolar hormone diSer tb^ completely 
agree thAi continuous stunulatlon by it In the 
absence of corpus luteum influence Is the 
cause of hyperplasia of the endometrium 
lo a HD slier series of cases Fluhmann 
Graves, and Novak generaUy tupport this 
hypothesis as the cause of endomctriil 
hyperplasia as attested by the following facts 
(i) It 1! observed only donng woman s fane 
tiooal years (a) it occurs at the two extreme* 
of woman t menstrual life when the ovarian 
<^de tends not to follow ita nonnal rhythm, 
■mco It 13 Just beginning or e n di n g (3) there 
U no evidence of inflammatory origin lince It 
occurs in very young girU U) ^ bleeding 
resulting from it Is cij«ked by removing the 
ovanes and destroying ovarian function by 
\ ray (5) curettage gim only temporary 
relief suggesting that the und^ying cauie 
not been reached (6) the presence of 
foUlde evsts is constantly found and excess 
folbcle hormone contest la noted In the blood 
at such periods (7) cstnn has been proved 
cipcnmentally to ^ a growth hormone to 
endometrial g^Hnd* and stroma and hyper 
plaaia presents mmilur histological charac 
terisUcs (8) it found after the menopause 
from granulosa cell tumors which give rise to 
eiceo estrin or hyperestrinlim (Graves) in 
the blood (9) the absence of corpora 
predudes the formation of progestin (10) and 
the lack of progestin the corpus luteum 
boemooe is confirmed by the absence of 
endometrinl secretory changes, normally pro- 
duced by this hormone. , 

Since the discovery of the ' motor controt 
of the anterior pituitary glaod o«r the 
ovarian function Novak and Burch Mve 
suggested the anterior hypophjw 
through the crvaiy as being the fundamental 
etiological factor of hyperplasia of ^ emo- 
metnum. According to Novak the m er 
rdationship of the anterior hypophyW u 
chiefly responsible for the alternating phases 
of the long continued amenorrheea and per 
riitent bleeding seen in the fa mili a r type 
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adiposogenital d>*slrophj The partiapalion 
of this gland as an ctidogiad factor is further 
suggested b) the eases of functional bleeding 
occurring after full term pregnanaea or mlv 
carriages sunce it is well hnown that the 
antenor pituitary gland undergoes marked 
hypertrophy during gestation NoN’ak has 
ODtomed splendid clinical results from the 
treatment of functional bleeding b) the ad 
ministration of antenor pituitar> hormone, 
while Burch has demonstrated expcnraentall\ 
that there is a dc&nilc cyclic \*analion in the 
enpaatj of the antenor lobe to produce om 
latbn 

From the abo\ c evidence U seems legitimate 
to conclude that hypcrplasu of the endo- 
metnum is the result of the unopposed and 
continued action of the ovanan folUde hor 
monc m the absence of the corpus lulcum 
mflucncc If this be true the re\xrsc ought to 
hold namely, when endomclnal hyperplasia 
Is found in curetlings the diagnosis of ovanan 
follicle cy«ts can be assumed Since the 
uterus as a whole is mvohed in the repro- 
ductive process it seems lomcal to deduce 
that the action of cstnn is not limited solely to 
the endoroetnum but that the m>'ometnum 
IS also involved, c^>eaally if there be palho- 
logical stimulation to this myomctnal tissue 
at the same time that the endoroetnum is 
abnonnally stimulated to hyperplastic forma 
tion 

Novak has observed in evidence presented 
but uncommented upon the association of 
ovanan follicle cysts, hyperplasia of the 
endometnum, and hbromyomatous changes 
m the myomelnum In 3a uten with hyper 
plastic charactcnstics of the endometnum he 
lound myomatous mvolvcment of the myo- 
metnum m 23 eases (71 8 per cent) in 15 
cases the myomata were alone 5 were com 
blned with adenomyomata and m 3 cases the 
latter growth alone was present Turco com 
meats upon the cystic degeneration of the 
ovaries in ii cases of fibroids, but concludes 
that it is difficult to tell whether degeneration 
of the ovanes was the result or cause of the 
fibromyomata Graves in 237 cases of hyper 
plasia treated with radium, noted fibroids 
clinically in 50 per cent In 25 cases ol 
fibroids in which hysterectomy and bilateral 


oopborcctomy were done, he found 1 1 eases of 
hyperplasia In the same communication this 
author discussed ulenne bleeding with and 
without fibroid association his conclusion was 
that abnormal utenne Weeding associated 
with fibroids is identical in eUoIog> and 
character with the so-called idiopathic or 
functional utenne hTmorrhngc characterized 
b> the “Swiss cheese pattern of the endo 
metnura except m cases of pedunculated 
degenerating and submucous fibroids, and ex 
posed adenomj'omatous grovrths. 

Since the rate of growth of fibrom>’omata is 
not exceedingly rapid except in pregnancy 
mallgnanc^ and possiblj m jxmth It woufd 
seem legitimate to assume that if these 
growths are the results of the unopposed 
cstnn stimulation of the ra\omctnum their 
appearance would be slower than the hj-per 
plastic endomclnal changes Hence it might 
be concluded that the nnopposed action of 
cstnn on the uterus results (i) m immediate 
cndomeijial changes, characterized b> h>'pcr 
plasia and (2) m more latent mj'omctnal 
pathology in the nature of fibroraj’omatous 
growths, 

With this hj-pothesis as a basis an analpis 
was made of 26 cases of h>'perplasia of the 
endometnum m which operation was done 
and diagnosis as such made, and in which a 
second operation was performed for hbro 
myomata after an approximate mtcrval of 4 
ytan and 4 months In addition 124 eases of 
fibromyomata niuch were diagnosed micro- 
scoplcallv, arc offered with the associated 
ovarian and endometrial findings os present 
mg added evidence in support of a cause 
and effect relationship and suggestmg a pos- 
^le factor in the devdopment of utenne 
fibroids 

L In the first group of ■'6 cases of hyper 
plasia of the endometnum a curettage was 
performed, and m no instance was a fibro- 
myoma detenmned clinically or grossly at the 
tintt of this operation even though the ab- 
domen was opened in 33 cases (50 per cent) 
After varying Intervals all q6 patlmts were 
operated upon again because of utenne 
fibrolda, and the finding* of the ovanes 
endometrium, and myometnum are offered 
(Table I) 
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TABLE L — ANALTSn OT TWEWTV SIX CASES 
Ajc is yttn 

»tl9 4 

>>tOM lO 


Tool rt 

Aj* ittrup JO to repmenta jj per ctai of csa»v 
Sodtl (tatai 

^lairkd 1 j 

Skiiit j 

Fmfle ,, 

Sterile b 

Mimrkcc, bet oo foQ term prqpiuc]’ t 


Fb(t opomluc 
UeauTTULfk 
Mf tfurrtii ti* 
D^VDOXprTbn 
Srmftrf onenlion 
MmoTTbexvi 
Metrocrhecu 


'^ertwBL IniUbU 
AuJtiUilua tf(0 txi£bs 
S ecta tram r*dium 
pTeyvacT tftes i£Uutk« cod comuce 
liitfii j cad 6 BKStKi 
Tjpc e/ opauios 
DQctsttea tad omoqre 
App&atioa 
Snpescka et oterui 


IcUiml icfptayo-oopbortctotiijr 
BQctnl tclpiBfBcto(t)7 
*Ia I pctkat dQauUoe cod Corettcfc tc« doM t«k«, 
Ln caothu three timcc. 

t\anb«r o( boon vadetermioed 
iAbdomm opcoed ta ij ccmc, 50 per cnt oi toUL 
CoadlticD ol OTcriet ct 
fiitt opextrioB 

DUtaoced ateoc cp pfccDy ci cycifc j 

Dtecaoccd eperttir^ t* C7«lk 5 

Not neatkiardct opcndoa j 

OcTtUlcft 

Ahaadtnt 4 

hlodcnie UMst 8 

StniQ cmotmt. 4 

Pofypoid 4 

Not iDtntitmtd 8 

TtiM blerrtl between operxtloot 
Locfctt 
Areitfe 
QkorU^ 

!>;« of tecoad op era tl ju 
HnterectooT 
Buctcnl 

RemoTclof cOortrtu tbm 
Ucflctetl nlpfnco-oopbomtomr 


13 yecrc, « Bkiathc 
4 >«ui, 4 monlh» 
IJTtI I CDOOti* 


CoacfiUoa ol BTtcactxhim 
FQmeBTvse too* 
HrperpWk: 
nbrntlc 

UcUcuat dtfeneritlon 

Ad ta o mjuim tottt 

Nocsstl 

hlctriUs 

Btomnte wtcm 
CmSrioB e< eodora e trina 
Hypcrplwtlc. 
PrasKsstnul 


Omkc 
Both cramlaed 
AQoecrica ti*n« enmloed 
Onljr I owy nualacd 
it cuet, 69J per obL 


Coafidoo OTcriet at 
tceoad opcTCikm 
FoQkk cyeu 
<^«poi hiUan 
hie tare 
Deyeacndnc 
Aacat 


MbceOcoeeae 



PjwVrw trill In rn [4 call. 
pdpereaL 
t*7 pet CfBt 


C| 


IJ 
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The age IbiiiU were well witMo wonani 
foDCtJotiAl >*e«n 30 to 39 yean txxtmntlcg for 
73 per cent of iQ pali«Qt», the average befflg 
35 pin* yeaia. The jVttptomi between tie 
firat and letoDd operatlonj offer an interadng 
compomon the outstanding feature of whfcfa 
UanlnaeaseofcompiainU. llenonhagfaand 
dyamenonbeea were more frequent after the 
firat operation while metronhai^a decretjed. 
An abdominal appeared In 5 instances, 
while nervDtuncM in the form of Irritability 
became a complaint in a amllar number of 
casca. Radimn caused a temporary ameBor 
ifacea In a cases for 3 and 6 months, respcclfve- 
Iv but was non bcnefiaal In 4 cases. Pi^ 
naruy occurred In a women after the mltiil 
Curettage. The Interval between the first tod 
Second opeiatkm a ver aged 4 '/j year*, witi 
hmlU of ii/c year* to i3*/6 ycara. Twenty- 
nine curettages were performed indodinfrcm 
I patient and 3 on another The abdomen 
ojicned at the first operatfcm fn 13 cases (50 
per cent) and In 5 patients the ovaries 
diagnosed microscopically as con t a inin g foQ^ 
de cysts. In an equal mnnber of cases tie 
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operator noted the same condition grosslj 
and punctured the multiple c>*sta with a 
needle No mention of the operati\*c condition 
of the o\‘anc8 could be found in the opcratixc 
notes of 3 patients whose o\*arics ^\‘crc not 
disturbed The amount of curetlcmcnls was 
described m 18 instances but since man\ 
different doctors performed the 29 curettages 
the description of the curcttcmcnts naturily 
NTincs with the mdividual operator 
The uterus n'as rcmoi'cd in eiTrj instance 
at the second operation Bilateral salpingo- 
oopborectomy was performed in 13 cases 
while all the rcraaming ovanan tls^c was 
excised m 5 a total of 69 2 per cent One 
oi'ary was left i« silu in 8 cases Multiple 
fibroids were obsenxd in ci*cr^ case and in 
general the longer the intcntd between the 
operations the larger the fibroids The 
myoraetnum mis normal In ii cases (42 3 per 
cent) even though fibroids were present In the 
walls H>'pcrtrophj of the m>‘omctnum was 
noted in 6 instances (23 3 per cent) and 
fibrosis i e increased connecti\*c tissue in 5 
cases (19 2 per cent) The endometnum was 
either h>’perplastic or polypoid m 24 cases 
{923 per cent), the premenstrual pregesta 
tional stage was observed In 2 instances 
associated m each case with a developing 
corpus luteum and interesting!) enough it 
occurred In the a patients who had borne 
children after the initial curettage for hj-per 
plasia of the endometnum The fibroid 
tumors m these 2 cases were multiple but 
smalL 

Unless both ovanes or the total ovanan tis- 
sue are studied m their entlrct> it is unwise to 
draw conclusions concerning the presence or 
absence of the corpus luteum since its absence 
13 so importantly related to hyperplasia of the 
endometnunu In 18 cases (69 2 per cent) 
both ovanes or the total remaining ovanan 
tissue were studied In 8 cases 8 per 
cent), in whidi only i ovary was available for 
study 2 corpora lutes were observed m the 
developmental stage, and in each rtw the 
secretory phase of the endometnal cyde was 
associated In 24 cases (02 3 per cent) no 
mature corpus luteum could be found, while 
old degenerating luteal cysts were observed in 
5 Instances FoUide cysts of the ovaries were 


present m all 26 cases indudmg those in which 
the corpora lutca were found An> explana 
tion I can offer of the presence of folhde cj'sts 
in assodation with a de\ clopmg corpus luteum 
must be in the nature of an hj’pothcsis That 
hyperplasia of the endometnum is not alwaj's 
a permanent condition has been obscr\cd fre 
qucntlj in ^xiung girls man) of n horn sub- 
sequent!) b^r children, )Xt its persistence is 
noted as long os follidc c)' 3 ts arc found in the 
ovan Hon'ci’cr nhen menstruation begins 
to return to normal oiailation with the usual 
subsequent corpus luteum formation must 
occur and at such penods the change from 
abnormal functional bleeding over to normal 
menstruation the existence of both folhde 
c)*sts and corpus luteum might be obscn*ed 

In 25 cases (96 i per cent) salpingitis or 
adhesions from prenous operations or endo- 
mctnal transplants were noted Ini’clving the 
omrics The importance of this finding as a 
possible etiological factor In foUide c>*st 
formation with subsequent ovanan d)*8func 
tion is not to be mmunlxcd The endometnal 
transplants, main!) to the ovanes (714 per 
cent) were noted m 7 cases (27 per cent) The 
rather bgh percentage of this condition 
assodated with hvpcrplasla of the endo- 
metnum and fibroids as compared with other 
g)Tiecological conditions in general is noted 
05 a possible etiological factor of endo- 
mctnosis 

These 26 cases of h)’pcrplasia of the 
endometnum on which a second operation 
was performed on on average of 4^ years 
later for myomatous growths of the uterus are 
convincmg evidence of a cause and effect 
rdationship of the prolonged and unopposed 
action of estnn on the myometnum and the 
development of fibromyomata 

n A second group of 83 patients on whom 
hysterectomy was p^ormed for fibroids also 
supports the hypothesis of the existence of an 
interrelationship between ovanan follicle 
cysts, hypcrplMia of the endometnum, and 
myomatous growths of the myometnum 
(Table II) 

Even though both ovanes or the total 
ovarian tissue were available for study m 
only 50 per cent of the cases folhde cysts were 
found in every instance, while no mature 
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TABLE IL — MiALYSIS OT ElOnTY TJliEE CA^S 
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corpus lutcum was noted Likrwbe, h>’per 
plfliift of the endometrium and fibreads of the 


uteros were noted m everj ra*i« Again 
ialpingltis and chronic Inflarntnatory adhe 
stoiu were found In 97 6 per cent of the pi 
bents while endometrial traniplanti were 
observed in 15 cases (jo per cent) WTiIlc the 
97 6 per cent of pelvic ^flammator^ docaa 
oflers a potsble eiplanatloa for the folllde 
cytt tormstxiQ and the luhseqxKot ovarfan 
d)'ifunctlOD because of the disturbed blood 
suppl> to this organ the high percentage 
of endometriosis again suggests a possible 
etiological source from hjperpltaia of the 
endorcetnum 

rn The findings in a third group of 41 
cases of fibmlds and hjperpluii 0/ the ado- 
metnum although the ciddence fa mdirect 
since the ovaries were not available for studv 
mlcroscoplcallj but were only commented 
upon gn>»I} flt tie time of operatloo like 
wise support the hypothesis of a cause and 
effect rtUrfonsidp betw een hyperpUda of 
the endomctnnin, otuian folllde cj’Sta, and 
fibrom>’omata. However os noted prcnotaly 
if folhclc c>'*t fonnalioo refullmg In hyper 
estno ftimmatlon is accepted as the cause of 
hyperplaM of the endconetrhan the logical 
inference sboxJd follow that the findmgi of 
chanderisuc hyperplasia microsccpicallv 
warrants the chagncwls of ovanan folhde 
cysts. Hj^tercctoroy wasp^orroed in c^erv 
r«M/- for multiple fibroids (Table HI) 

Hyperplasia of tbc endometrium was found 
iBererTfuAfance Utewuc the operator com 
raented upon the small o%arian cjits In each 
case The opcrabvc observation of salpingitis 
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and adhesions vczjs made m cases (97 $ per 
cent) againa\cn high ligure 

DEDUCTIONS 

The evidence advTinccd b> Schroedcr 
Mej*er Graves, Novak and Fluhmonn Is 
certainl} sufladent to warrant the accqitonce 
of a cause and effect rdationshjp between 
hypercstnn stimulation of the o\’arj and 
hyperplasia of the endometrium Since the 
o\Tir> reacts upon the uterus in Its entiretj 
and not just upon the endometrium some 
change m the mj'ometrlura should manifest 
Itself from the unopposed action of estnn 
One hundred and fiftj cases of fibroids asso- 
ciated with ovanan follicle cyst formation 
and necessarily hyperestnnism are offered to 
suggest a resulting fibromyomatous change in 
the myometrium, li the stimulation is pro- 
longed sulhaently If this be true that 
hyperestnnism is the ignition so to speak of 
the fibromyoma, it doa not follow that the 
hormonal stimulation has to persist after the 
growth IS once present as proved frequently 
in OUT clinical experience m observing the 
combination of myomata and pregnancy In 
such a condition we know the morphology of 
the endometnum is deadua and not the 
hyperplastic ‘ Swiss cheese pattern.” Whether 
the ovary is pmnanly responsible for the 
hypercstiln production or not is an un 
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settled question but In \ncw of the newer 
knowledge of the motor hormone control b> 
the antenor h>'poph>‘sis It would seem more 
probable that tW latter pla>*s the important 
rOlc espcciaJl) since according to No\'ak 
the administration of Us hormone can pro- 
duce bencfioal clinical results in functional 
utenne bleeding Moreo\*cr it is contrarv to 
the law of nature which maintains an external 
control o\Tr all organs or organisms that pass 
through a definite cyclic rh> thm, that such an 
important organ as the o\’ar> should maintain 
an intnnsic and automatic control o\Tr llsd! 
in havmg a beginning continuance and 
ending as shown bv woman in her functional 
years Yet it docs not follow that if the 
ovanan function or rhythm is disturbed that 
the antenor hj’pophj-as is alwa}'9 the cause 
An> structure iii\*olved m the mechanism of 
its function might be at fault especially the 
blood supply as CMdenced by the frequencj 
of cystic degeneration of the ovary from dis- 
turbed nutntion after hj'sterectoray or salpm 
gectomy 

Moench is of the opinion that the follicle 
cyst formation of the ovary is due to ovanan 
congestion and mcreased blood supply to 
these parts cauamg an increased number of 
follicles to npen and not to an mflammatorj 
pro<*ss as formerly beheved This observer 
explains the presence of functional bleeding 
around the menopause as due to increased 
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pdvic congwtian ilnce women ire hea\ier 
less active more constipated, and ^\e per 
haps l^*ttened muacukr tone. Fivormg such 
an favp< ihesu Polak and Manola In expert 
mental tordon of the ^'essels around the 
otertu parametiiuffi and contiguous 
found marked hyperplasia and hypertrophy of 
all uterine layers, in addition there was a 
marked increase In the alee and numb« of the 
blood vess^ also the connecth-e tissue ratio 
of the entire organ was greatl> Increased. 

In accepting ovarian and uterine congestion 
as a cause of folllde cyst focmation of the 
ovaries and rnj'omatoui growths of the 
myometrium, many findings are left uuex 
plained, particularly the btgh Incidence of 
fibroids in the negro race, the absence of 
fibroids during pregnancy when the uterus u 
most vascular and the non-development of 
fibroidi in acute pelvic diseases and puerperal 
sctmIi when the vatculariW of the uterus and 
adjacent structures Is highly mcreased. 

I am inclined to believe the cause of 
formation of foflicle cysti of the o\'ary is not 
to be found m a pa^ve congested state of 
these organs and adjacent msues, but as 
previously discussed. In the disturbance of the 
blood supply to these parts. The most £re 
quent occurrence of this foDide Qfide change 
In the ovary is at the two exti cr a es of woman a 
reproductii'e life at puberty the ovaries and 


uterus undergo dmxloproent in sire and fane 
tkm with a natural Increase In the blood sop- 
ply If this supply cannot keep pace, as it 
were with the anatomical and functional 
demands made upon it, naturally the organs 
must suffer from the insjffident Hood supply 
and the results are posribly manifested in tV 
oraries by folllde cystic change*. At the other 
dtieme the menopause, the reverse process 
occurs. The mtry has been jxiasing througb 
rhythmic monthly cydes, requinng \-aTiatxmj 
of the blood supply to it and su^ying the 
demands made upon it by the orgulsm as 
a whole as the menopause approaches, the 
ovarian blood supply Is cnrtallM as Is seen in 
all other pelvic organs If the blood supply 
becomes (fistuibed too quicklv might not 
foDlde cystic formation result before the 
natural senile inactivity of the oi-ary takes 
place? 

The ovaries of negro women are bemg 
studied In an attempt to show that disturbed 
ovarian blood supply resulting from the high 
Inddence of chronic pelvic inflammatory du- 
In this race, is the lourte of foUide cystic 
changes In the ovanes the findings will be 
presented In another communjcatlotL For the 
present I need only quote MEDer who In 150 
rwies of fibroids in negroes, found tubo-ovinan 
disease in 93 pet cent of the cases, and cystic 
deg e n c Tition of the o^■a^lc* in 80 per cent 
whDe Alsobrook, in 100 cases of fibrtads in 
negroes, noted salpingitis in 90.1 per cent b 
the present survey both chronic infectiocis and 
adhesions were observed m o\Tr 95 per emt of 
the in addition to the folhde cyst form* 
Uon and the o^•arian stroma was considered 
atrophic, degeocrati\T and fibrotic m an 
equ^y high percentage. 

If as suggested by this paper there w a 
cause and effect reiationship between ovarian 
folhde cyst formation resulting In nnrae 
dlate endometrial hyperplasia, and la t(J m 
fibromyomatous growths of the myomct ifinn 
the work of Ncr^ and Hurd offers great 
therapeutic encouragement as a proph yiaos 
against fibroid formation. These observers 
have obtained cessation of bleeding In 44 
51 ran** of functional uterine tuemorriu^ b) 
the administration of the anterior pitultaxy 
hormone and the restoration of the Dormil 
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menstrual rhj'thm seems apparent If further 
studs pros'cs the result to be permanent It 
wufd seem legitimate to predict a decrease 
in the incidence of fibromj“omatous ^wths 
in the white nice through the nrophs ladle 
treatment of os'anan hj'pcrcstrinfsra ssith the 
luteinizing fador of the ontenor hj-pophj’Sis 

stJinuR\ 

1 The STiiious thconcs pcrtoming to (he 
histogenesis and etiologj of tibromj*oniala of 
the uterus arc discussed 

2 E\ndcnce is offered to show that the un 
oppo^ action of eatnn in the absence of the 
corpus lutcum influence is the cause of hsTicr 
plasm of the endometnum 

3 An hj^pothcsis is ad\-anccd to suggest 
that the unopposed action of estnn on the 
myometrium if prolonged sulBdently rstiuld 
result in fibromvomatous growths 

4 Twenty six cases of h>'pcrplasja of the 
endometnum in which operation was done 
and diagnosis os such made from micro 
scopic stud) and in which a second operation 
was performed for fibrom}’omata after an 
approximate Inten’al of 4 )*ears and 4 months 
are analyzed. 

5 One hundred and twent) four cases of 
fibromj’omata, diagnosed microscoplcall) arc 
offered with their assoaated ov-arian and 
endometrial findmgs as presenting added 
evidence m support of a cause and effect 
relationship between omnan follicle c^-stic 
formation hyperplasia of the endometnum 
and fibromj’omata of the uterus 

6 An hypothetical conclusion is advanced 
that the imopposed action of estnn on the 


toss 


uterus results (i) in immediate cndomctnal 
changes charactcnrcd bj hj-pcrplasia and 
(x) in more latent mj-ometrial pathologj in 
(he nature of fibrom\-omatous growths 
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REPAIR OF HIGH LACERATIONS OF THE RECTUM WITH 
COMPLETE INCONTINENCE 

AlUTOinCAL PaiKCrPLO AWD OtiA'm'E TECnNIQCE 
R RU5SEXL BEST M D CS, Ch<ui\, Nni«rA 


I T a intcmtitig to note the accomplbhrDCDU 
tnd iQccaiei that follow the v^ed lech 
tuqna in the tmtmeDt of leikim amenable 
to aurdcal thenpeutk. In nuat loatancea the 
princ^a are the same the \-ariatIaD being in 
some of the detafU. I believe that when there Is 
a choice, the simpleT technique ihouid bo elected, 
provxled reoiotiing and eapetieoce have proved 
that the more complloted procedore is tmaec 
e*»ai5 

In a j*viev of the literetore on the technique 
used m repair of high laceratiocs of the rectnm 
with complete incontinence, associated with third 
degree laceratioas of the pelvic door the methods 
d foortea diUerent ormton were cnnfultecL 
Elei-eo of these inclodmg Orr Rktirie, NoWe, 
Tail, Ward Emmet, Maicy Goldspoim Farrar 
Kelly and Crossen used tDi’cr wire silfcwocm 
gut, or kanparoo retention sutures only three 
operators Titus, Witkini, and Clark repaired the 
perineum and sphincter anl without the use of 
retentHKi lauircs. Despite the variance In this 
one principle of the techiiique all of these anthors 
daim equallj good results. The first group who 
employ retcntioa sutures usually of an uaabsorl>* 
able nature Incur the disadvantage of the oece*- 
nry removal of the sutures socne ^)i later Also 
relentlaD sutures cause more dkeomfort to the 
padmL 

During the last 3 years I have performed tbc 
operalloQ six times by the simpler tcchnkpie of 
avoiding retention sutures and all have been sue 
cessfaLlndading one operabon which was carried 
out iJ years after the primary Injury Although 
very few tuthori report thk operation without the 
use of retention sutures, I believe If the princ^es 
for attempting an anatomical restoration are fol- 
lowed with dose adherence to careful operative 
technique and postoperathe care, snccess k as- 
sured without the use of painful unabsorbable 
retention gutores which require r eTnn \-aL 


The anatomy of the pelvic floor and Its relation 
to the rectum and vagina hare been well tsnght 
byTandJtf Halbon, Ldouard Martin Testut,tnd 
Jacob (Figs. 1 and s) The principles of pehoc 
floor repair hare beoi sponsored by Em m et, 
Tail, Marty Watkins, and Ward. Theprindpla 
and methods of repair for high laceratjonj of lie 
rectum were first Introduced bv J Coflini I\ar 

ren b 1875 Rkline popularutd this opersti*. 

Kelly initiated the bdlvidnai suture of tbeipluoc 
ter aol musde. Of kte Farrar has e mplarire d 
the use of thk operaticB b extreme bigtt lacna 
tioQS of the rectum by diaeectjon of the flap hlri 
oo the posterior wall of the vagina Just below tie 


cervir. , , , 

The technique that U taed b the repair 0/ my 
fHOT is of the simpler type b that no retentica 
sutures are used Over a period of 3 da\a to 
theopcritloD the vagina and rectum are wdi fee- 
paraTby twice (kfl> Imgatinns of r 5000 pot^ 
slum permanganate. On the day prevlciu to 
opeiatW the patioit k on a liquid diet and 00 
the evening before operation k given a n*™ 
aallne enema repealed until It retonu cto 
When the paUent U brought to the epo^ 

room both the rectum and vagina are thofcii^ 

Imgsted with a quart of i per cent W sob^ 
Dunog this stage of the operation I prtcr to*« 
two pairs of nflier gknres » 
necea«iry the index finger of the left 1^ ^ 
be Inserted bto the rectum to act ss a guid^ -i » 
flap k outlined as indicated b Figure 3 s^htW 
tear reaches quite high on the rwrial wall 
should be nolesltatkin b extending It up to w 
level of the cervix. As 
diagram, care must be taken l^t ^ 

W « to 6 k slightly greats tbsn from 

otherwise, tbc flap 0/ 

and It Is the vagbal surface nnfsce 

when turned down, becanes the 

of the lower rectum and anus. Care must si» 
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Fig 1 PtK'k oulkl cipo*cd with o( th« tkliu 

laLU tubcQlancom fa»cU, lupertKial perineal ftKi* aful 
canlcnU of bihiorteul fo»i I I»chu3cavTfnwu» 

B buIboc»>xmo*u» C topertidal tnicrt\m< period 
D lerator ajal E glutew riuuiiiiu* F iphiocter ani 
C urocenJuidiaphri^ // Bartboflji isUm fTheauper 
tidal itrtlooi I B and C hai been reiitoved on the naht 
ikie, t^us expoalofi the middle drttam, oroeeniial db 
phnpn The In'atoT afll fa conildeird the inoer Mrtiura ) 

aerdaed not to buttonhole the rectum The flap 
m the anal margin must extend lateral to the 
dimpled or palpable ends of the sphincter anl 
rauije. ^Vhen it has been turned down as sho»Ti 
m Figure 4 the extra pair of glo\'es mat be re 
mo\ed and at this time the opcrati\-e area and 
the rectum should again be imgaled with 1 per 
cent Ij'Bol solution From now on, rectal con- 
tamination is not probable. 

After this flap has been turned down b> cither 
blunt or sharp dissecbon the let'ator anl muscles 
are found, particular care being taken to pick up 
these mu«Jes far back from the introitus because 
the firmer and more accurate appronmnlion that 
Is made of the levator am muscles and fasdas 
arotmd the rectum, the more the> act as accessory 
muscles In sphincter control Although simple In 
temipted sutures of No a chronuc catgut may be 
used, 1 prefer to use interrupted No a chromic 
catgut figure-of-eight sutures to approximate the 
ed^ of the levator am muscle. Usuallj about 
three sutures are necessary This builds up n very 
good muscular wall separating the \'agina and rec 
turn and helps cover cr\-er the flap of ^’aglnal 
mucous membrane which has been turned down 
to form the anterior wall of the rectum. As shown 
in Figure 5 several interrupted No i chromic cat 
gut sutures are then used to close the upper end 


Flc 1 Thm ha* been a cotDpJrtc bfrratftsn Hrttnr) iriK 
ihc perioral body with the rtsullin* lepafallon of ibc 
liuIb^\Tm(n{ts rooade Itw tniim-me pmrwi muides 
the aphlnetff ani reuadr and the In’alor anl mtude The 
\-aglQa and rtelum are nov one ea\-ily I liurbocarrroo 
tut B tniwNTfse prrinei ( sphincter sni 1) umcenital 
dbphrapn A.lmtorirLi 

of the \uginal exposed area b\ bringing together 
the edges of the mucous mtmLrane ami the mar 
gins of the urogenital diaphragm This bringing 
logclhet of the lev*alor am muscles holds the rcc 
turn somewhat forward and rents as a splint to 
the perineum for the repair of the ^ihmctcr mus- 
cle and the Iransi-erre perineal muscles. Both the 
fupcrficjal and deep transiTire penneal muscles 
have been lacemtri in the complete tear and 
approximation of these further strengthens the 
former central point of the perineum ^metJmes 
there U conaidcrable difTicultj in locating the ends 
of the trans\Trsc penneal muscles. These mus- 
cles just menuoned are usually sutured with No I 
chromic calmit figure-of-eight sutures both ends 
being brought to the central point anterior to the 
rectum Careful search Is then made for the ends 
of the sphincter am When the ends ha\c been 
located care must be taken not to isolate them 
too freely or more retraction is likely to take place 
and with fasaa removed the sutures to be plac^ 
have leas likelihood of holding This surroundmg 
scarred and fibrous tissue tends to splint the mus- 
cle and hold it in fairly good position The ends 
are brought together by a No o chromic catgut 
figure-of-eight suture and this suture m turn picks 
up a bite of muscular aud fascial tissue in the 
newlymadecentralpointof the perineum (Fig 6) 
An interrupted No i chromx catgut suture doses 
Colics fasda and bnngi the skm margins together 
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^ 5 

n*. J. Ui^ ojt. OolUne erf larUoD lo be tamie Into 
ttpc cm membaae erf Um Tutnc. Di»ectV» b enrrfed 
oow»w»id uwn point ^ Tbe mnixiii orf thfa llip nioft be 
«Uide erfparfnti B Ttlcb onllj bcOcaU by •rrmT] 6epn»- 
pjlpe^ the cDdi of tie brentod ipUncta 
erf tb» flip freSTo to » 
whJdi b tie tcp orf tie UceriaQa, nm*t to U m*t v 
^ dMtnacc boa h to c. The nmam o< thb 
p tamed down Um tto re ctum end rointt 
4 nmtt to mbule of tto ipiiocter eedt, i*. 

. rf- B i*» been tamed down nod rf tto 

lerotof tiJ oiMde*, eipowl latmupted Na 1 chiwnk: 
c*tr>t mtirt* tore been pieced. Tib hrUfei oret with 


n».«. IV 7 

moidc ud teedn tto defect present be t ween tto en ud 
rectom. 

FI*. J Tto Irretcr eni intoiH tort been tied. 0*e 
Mtaietn tto mnc aee b— been Ued end on b to piece. Tto 
ntuie meiked C U totermpted ckrocnic cetnt end acft 
*mp tto BOCOQi eod tto tnm eiVe trf tto oro- 

fenltil 

,Fi*.4. A Sotar* frupin* tto truoiLTM perfnef t»n^ 
dee; B iotni* *njptag tto end* o< tto ^skinctet ifll 
tnande. 

Fig- 7 Tto nuceee eod^feecU her* been doee d wSi 
latermpted r b rande ■rtnre*. A FInel pwctorbif wtert 
thraogn flep ud lUn ed ge*. 
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subculancoirtl) A small purse string suture of 
No. o chromic catgut lakes up the excess tissue 
of the flap and sll^tlj puckers it around the an 
icrior margin of l]« anus (Fig 7) The operation 
Is then completed b\ injecting i to 2 ounces of 
sterile \'asclinc into tlie rectum This tends to act 
as a mold and as a protecluc dressing for the 
loKcr rectum and anus. Ho\re\er its prina|nl 
function is to 8er\T os an efTcciU’e lubricant at the 
tune of the first bowel cv-acuation aiter operation 
The after-care of these patients 11 most impor 
tanL The penneum must be kept dean b\ re 
pcated external douches of i 5000 potassium 
perroanganalc solution after each urination or 
txiwel mo\ emcni, in nn\ c\ cm the douches should 
be giNTn twKC a daj The thighs must be kept 
logclber The patient should be on a liquid diet 
without mflk for 5 dEj^s and then on a soft diet 
for 5 daj'S- Bowel m’acuatwn is stimulated on the 
fifth da> b) giving atrate of magnesia. At no 
time ore enemas gfv en and after the fifth da^ con 
Btlpatlon Is prevented bj giving pctrolagar twice 
doilj and a small dose of dtrate of magnesia e\ er> 
other da> if necessary About the tenth da> rcc 
tal examinaUon a made at first Introducing od1> 
the little finger This should be repealed cver> 
* or 3 daj's in order to prevxnt an) stricture for 
matlon 
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AKRHENOBLASTOJIA OF THE OVAR\‘ 

J 41 TWXOR, H D S. J WLFERilANV ILD jutd FftED kUOCS:. II D Forr Svrr*, 


W L ire Indebted to Mejtr for rulBng out 
attenlkin to the rather wrv-d conception 
that tumort have function much u any 
normal oqpub Thlj fact u ordinarily o\’erk>okea, 
although the cachexia asnxlated with malignant 
ducaae has been noted for centoriei. The beat 
erampleof neoplastK function ocoin in the ovary 
which IS the site of certain unusual tomora, 
notably the granulosa cell carammata whose 
secretions produce on exa gg e ra ted femlnmit) aa 
evidenced b> precoQU of sexual devek^unent m 
the young subiect and rejuvenation in the old 
and scene of tw arrheiKiblastacData whose hor 
mones not onlv defcmlnlze, but mascullniie thdr 
hosts The term anhenoblastoma (meaning to 
make hke a malej as proposed by Mever to cover 
this interesting group of masculioklng tumor* of 
tbeovarv numbering in the literature today Is 
restricted to those turnon whidi show male 
characlerisucs hhlologicalh as well u cUmcant 
and /uni enoore excludes (bose cues of ovario- 
lestrs or true benuphxTxlitlsm. 

This case ts being reported not only as an ei 
ample of tbs eztremel} rare condition, but In 
order to illustmte the powerful Influence exerted 
by sex hormones, both normal and abnormal, upon 
the development of the secondary sexual charac 
IcTMiics of the bodr 

EEPorr or cast 

Odc of m (J JI T ) WM ctlled tu tn IUm M E, Co. 
N ^ 3 * * wUt. Kbcnt fiii i8 yws old, wbo rmtered 
St. Edwirrf Uffcy Uatpiul Jcatity jo. ffljt, cnmnlifn 
hif of *crat •bdomlaa] pain, coofii, fevrr «tid p.ln hi tbe 
ch^ The fimltr liktoiy wo irrelevmnt except tlwt both 
parenti were boro tn CmnsiiT 
The pMt kktoTT vu Dcxturs au e p t for the extraadr 
Ixilertsikic dorr ccpcnii lng the pwallT. 17*100. Sb 
bexso mesttmatiBc at tbe Sfc of j Tear*, vhh a repolar 
lutcTTal of i 5 dan, moderate flow wfthoat paid, hudiw 
4 to 6 diT* At the tfe of 14 yean the menstrial perkn 
•uddeily erased and patieet has not mea ati uated shicc 
that time At tht tge at 6 yean ibe u ot k ed the devdop- 
roratofneoaKr hair oath. tac« and over the body wUd 
vaapropesslre to the ertest that Ir ttH nrrrirj tr ihm 
the face with lacrcaafng frrq w ncy A chaote w** ako 
noted at tMa time In the ycAcb, it at first bercanlnf coaiae, 
then derdopfitt a cooUa ito onallty atwi reachinc Uw 
persent tta^ of a my definite Dadtone. 

Tbe ccaet of tht prtau t lUneM ocmmd about i month 
pTrviDdily when the nofed pain tn (he lower part of IW 
aLdomen with prefrrwhe enlajTtanent A few day* before 
■ iliiikainii the de Tioprd a cooeh, foUovrd by pain In the 
f heat, fem and the erpectoratloii of Uood tln*rf ■putom. 

pfa7*lcai aandnatloo t tbe time erf ad mk nwi atowed a 
very tick younf white fir! rowntally al^ dear 


and CDH^xfativc The tpneafanc of the face wlthbcahy 
fTT-hrews and marked oeard, wia -ery atrikiaf, ud 
auueatcd that of a yo wna man. Tbe hair of tht head, 
whfla ahoft, was rathff peofia e - Tbe tersperature m 104 
dqpra erelly tha poke rate 158, tad the recpfritny rate 
58 Theb 4 oodpfea«rT waa lo^ftt There aeaned to bt aa 
etmaive palioe to the akia arid ni ucuu a metahnnei. Tbe 

C ent wwacmijthiflx fairtwinyy and at thnei eipectorat 
blood tinned ipotirm. DnSaesa, appreachiDc dataeaa, 
with a appTwc d breath aooada, wwa found o%tt the entire 
pofteriof aapect of the left hi% with nsnereoa coam 
rife* OTtf the opper portko. Tfe rftht hinn w*a clar 
The bnaala woe fiat a^ atrophic. TTie nippies were coarie, 
pfxmealed, and a drek of long hair was p rej git la tht 
areok N aimnnalukt were noted abreit the heart 
There was a marked aencrellttd bypertrlchotk, etpedaly 
Dotkcalie In the aritii, foreanni, Inakle the thlgt*, and 
aroond the ike dktrflxitloc cf tbe p&Uc bah 

waa of tbe masraOne type with a bewry ridge in toe addBot 

rrtnidla* cp to and aroend the amballcus. The abdomea 
waa entarped In tlw l o wer half dn. I an aftWiiwil tomr 
the ike of a fi mcnthi' utatw preymacr sod eslerdv 
down into the neMa Tradersrts In tie left lower raidn^ 
waa so mjuWle that tie patlret csuld hardly bear the 
weiitfat j Ibis bed rorm e« bet abdesoes. Ck 
enasdnation tie dltorii was foaad to be hypetnpUra (0 
ihie* tlmo kae, with wd] derdoped pnsMR, the 

bmoi theent, «rid tha vactnal eaaai couDwtra so sa to 
sdaril one fiapr with dhli^uty TTie eerrlx wn Basil, bA, 
and the nteres cniU aof be ewlUori Mefin wa s set 
ceaunaniaJrd to tb. ctrrtr hj morta* the tvaor ro» 
aboT« the ivDphysk Tbe maw amid be fdt partklJy 
iflti unriln g tlw cnlnie-tae and tatnai fornictl. 

A markedly flat mascnliDe type of peivis with aai oiH a e 

type of sleletoe was show* by tha foUowing mearorTTaents 

of peWs and ahoclderi Pel k-spfnes i >5 nmlJreetefi. 
cresta 14 cathneltTr trochaata* s6 centhneteri, "t*™ 
iTMi)n|«t« ij ctBtlmrteT*, and bchUrfIc tuhcodtlre • 
ccatliselev, shoaildm — 36 renUmtters. 
a/ntwJ lahoretory stofles gare the /cOowiaf resofts. 
Bkod axamhialJcti showed tjythmcytes 
ho u j< 4k,jfiB 60 per cent, Jeneocytes ifm differrotf^ 
Schniii^cDtmt— lnTQjjteeIk,*;itaftctnvi 7 setaa^ 
«£r6?lTTm)hoe^i6 eoatooiiJles o. Shift to IhsWt 
so iredeai Qrx 3X malaiia MfsUre TVasaeimana 

"n^yik, n 8 add trace al bumin, wo soiar fe» 
TOchaaped white cdk. . , . . __ 

X ray report by Doctor W R. Brooksher Ir.. abdi^^ 
larw dew abdominal and peWc tumor 
•dU tofdca chot, masafre pJewral rfnsicsi, wn , 

Patfcnt contimjed to verelt fretpatiy a^ the *> 

docnlnaJpalnpcTsffted. Texopeiatnre remainede^fa m 

00 dejreea, with tbe rapid rr'afratorr rata in^ 

February la. rw *A» crifc ewtimefen of 
coJored fliiif were aspirated from the 

foUowto* wUch there was cccaWerahk Impfovemrot In to 

neoeialcoirfltlcB. This fluid wws aegille 

DCHotlre foe tobercutoJi bv 6 weeLs fulM* pff 

tJem and autopsy . , ,, . 

The pleural fluid cootiaoed to reform ud tboeiBro^ 
was psTformed 7 tima, ifloo t * 5 » ^ 
flaw rewwred at dtUn* Tbt abdomen coo- 


SalwBtt.dkriwbbcMlM sx>. 
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Fig I \ppc»r»occ of fict «Hlh wfll developed Ijcard 
»od moustAcbe Note boihy ej'ebrow*- 

tiimed lo be eiqirWtdy tender lad In ipltc of ibc f»ct that 

E lknt wai rctainlno »oa>c noariihmefit, the continued to 
e ground. Operation had been deferred beciate of the 
pleurj efh»ion tjjd poor phyiiol condltkm bnt by XprD 

I+, igja the tumor bad enlarged to tbe lUe of a fall term 
preffnaocy and preware lymptotn* irere of Rich •e^'^rlty 
that airmail intervention wma deemed imperatls-e 

\ pre-opeiUs** diagnoab made t» (odoan (xHera 

tooa of tbe ovary with a prepooderance of fanctiralng 
teatlcolar tissue, (s) the poaiilnJity of tree hermapbfodlt 
ism. with destruction of the o^trtan llwue by neoplasm 
protnUy nxahguaat, and functtoalng of the testicular 
thwe, was also oossidered. 

On AprO 14, tgji, under spinal aacesthesU, administered 
byDr il E Foster laparotorny was performed by two of 

us. (Dr*. J M T aadS J W ) 

O/crotte* A low mldUne litdskm was made and wbeo 
the pentoneal carltr was opened approrlmatcly .^.ooo cubic 
centfanetm of thin brownish Hold escaped. Tbctuinorwas 
found to be scmic3rstic, and of the tixe of a (uU term 
pregnancy extending from the pelvis to the xipboid process 
of the sternnm. Since it could not be dehTeredthroegb the 
Indsion, whki was extended 4 centlrneter* above the 
umbilicus, the volume was somewhat reduced by aspirating 
4,000 cnbk ce n Um eten of thin brown fluid from several 
cyvta. Adbexiocs to the liver and viscera of the upper 
portion of the abdeanen w ere broken up and the tumor was 
delivere d . It was then found to be an lntrallgan>entsry 
tumor arising from the region of the left ovary and was 
removed by dhsection from the leaves of the broad llga 
ment and ligation of the pedkle. Raw areas were well 
peritonixed. The riijit ovary was smooth, brown, half the 
nsoal lise, and did not show the slightest erldeoce of 
fonnatkm of graaffian follicles or corpora lutea. Both 
tubes were nocmaL The uterus was one third the usual 
sixe, and apparently othen^ noraiiL Tbe wound was 
clos^ in laycn without drainage and the patient returned 
to her room in good condition. 

Tbe convalescence was extremely smooth and it was a 
notable fact that there was no further recurrence of the 
pleural efiuskm. X-ray examinatron failed to demoostrate 
chest metastases. Tbe appetite and strength rapidly re 
turned and she was discharT-d from the hospital greatly 
Improvad In good condition llay 10 193* 

A decided change In the appearance of the patient was 
soon iMtcd. hlenstruatioo oenured for the flrst time In 4 


Fig i FeD view of body showing bypertricbosts, 
mascunoe pubis, and male of skeleton. 

jTar* on >[a\ sj lOjj II has occurred rcgularij at 4 
wrrk Intenrus and j to 5 days duration since this time 
A normal feinuiine type of voice was noted July 14 ipjj 
At the present time September 30, loiJ the pallet ^s 
raiiwd 40 pounds in weqtht, a marked ^pertropby of the 
breasts has taken place and the normal laninlne habitus 
baa been rtturoed. Tbe clitoris and prepuce arc less 
proninent An abnormal growth of hair is still apmmt 
o\Trthechln but It b of a oroeb fmer texture and ot lighter 
color Tbe patient DOW shares once In 5 weeks instead of 
e\Tfy 3 to 4 days, as formeriy 

Crm ^Wigy A great portion of the weight and 
\xdaffie of the tumor h^ been lost due to evactiatloo nf 
multiple cysta After removal the tuujor measured jo by 
JO b} iS cmlimeten. Tbe weight was qqo grams. The 
tumor groHb resembled the ordinary multHocular serous 
cystsdeooma. There was a wtD devrtoped libroos capiraJc 
which hod not been brokrn thrxigfa and was cncolb for tbe 
tnou part except at the uppermost portion which had bera 
adherent to the Ihtr Large tortuo us blood vessels were 
sHsIble through the capsule The pedkie sras bread and 
vascular On section some of the n-sts were found to cerv> 
tain masses of soft greybh. friaue materlaL The solid 
portion of the tgia o t had the condstetwre of a norsial 
ovarr although ovarian tksiie u such could not be rvcug 
nlzed. Unroptured cysts contained thin brown floid. 

Utenwfu Sectiofn were cut from many 

different portlom of the tumor and show two distinct types 
of morpbolop’ each of which is pndergohg degcocr a Uon 
on one hand and active proU/cratlon on the ol^ The 
balk of the tumor Is maAr ap of an atypical arrangement 
of tmaQ roond and spindle cells, ibosdng an occaskmal 
whorl and a sugreslion of gro up s befog bo^d together lo 
faadcuU. The maiorlty of the nodei arc o>'a] to ro<^ 
Irregolar lo skt, and lor the moat part hypeTrhm msttr 
hfltotk figures are common. A few of the nuclei are pale 
Urge and filled with dark manulet. In tbe more cellular 
portfeMisofthetumorlberelsnoevIdeDceofstroina. Arich 
network of thin waQed, poorly constructed capQUries is 
generally presenL 

Same areas of the tumor show a well marked coagoUtkn 
neootb and infiltration bv small Ijmphocytea. Otl^ areas 
evidence of hcemoTTsage, and In some fields hyaline 
degeoeretkm. WTreie a strocna b present. It cosemts of 
an redetnatoui, fihrillated, white connecth'e tissue. 

Tbe cyit walls cooilit of loosely arranged white fibrous 
connective tissue rathe deficient in nuclei very vascular, 
and In some areas Invaded hr an entrrefy different type of 
cell which U cpftheDold, filled with Upowl, and <•«" be 
Identified as an IntentitUl celL Figure 8 depicts 
celU. There U DO epithelial lining to the cysts. It may be 
coojec tu T c d that they have arim as the end-renlt of 
coagulation and liqu^actam necrotls of portions of the 
tumor 

Other blocks show the structure to be undoobtedly 
epithelial as fflustimted in Figure 7 TbU tissue came 
presomahly from tbe region of tbe hflam of the ovary aitd 
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FTf 5 Cootrtrtuj* at r>f{u and bTp^rtropby at 
ciitorit Prepu c e wed dcie t oped. 


repreacnU tbe primary growth Tbe ceOa are arranfml Id 
tb« form of Irrerniar ta^uUary cords ( Pit 7> and also aa 
mlhDralaiT roDuiet (Tltt. $ and 6i \a sbcm tkc 
tnbolet arthnedTiLh anoflebyerof typical cofamnar to 
raboadal cpitbeDiim ait^ocrt b aae n x at fBcmbranc CcUulu 
drtrlto« and coajrohted matcrUl lirx-e coDecied la ao** of 
(be Kunena, and la a fnr dcoolt pear abaprd forma, kk 
crOBf typkal spernauooM, eao be made ooc Socb an 
mstaia t> ckady abovn b) tbe knrer riflu hand comr 
uf Fifu 6 

Vod npeotl efu^oace (s tbe reaemUaace of muy 
of tbe tm-ra ifl g ceQj aa pdaied oat by Noni. lo a 
oedeo-^ and byperplaatk rete oraiO atnjctiirc- 

It u (herefocr oar coetratloQ that tMa iu i»i i b prlmarfly 
an epiiHehal tumor oricinattof la tbe Mbon of tne ovary, 
and dneknnK fim aalaM la tbe rete coceabdac of 
modoal imxEiIemtlated ce&a vhkii bare deevtope d abn( 
Duk Uon as e\kleiicrd by tbe preaen ce at tnWes sfmflar 
t ■enliuferous tobcles and of typkal tettknUr latmtltlal 
ceOs Thb hstcdackal c it deac e la the fhib of proof needed 
t tamp tbM tsinor aa an ■ir h e enrietfi^m pcimailty 
* hjch has anderyaae aecoadary aarcaeaatoas deymeratko 


Xisv.li3El^Clt 


Thcrt art do rtUable fi gm ea on record a» lo ibc 
Inddence ol thta rare tomor At the preaent 
erTitlDg ol the 36 reported csaea nme hu oc 
curred b the United Stale*. Other caaea hare 
occurred, aa an nodoubted caae of Casler a, but 
ha\T not been reported. Snce Meyer a Olunilnat 
bf work additiocLil cmaea will undoubtedly be 
added with baeaabg freqtienCT The tninor 
occur* (diiefly between the age ifmita of ai and 
35 y»«- 


fYVFTOSU 


I Dfffmtni^lian The earGeat aim baa cmal- 
h been a p>cTiiatent amcnoTThcca rnth ateiility 
There is a tendency for the hair of ihe head lo laD 
out and be ihort. The brcaata atrophy and 
aboonnal deposiu of fat may occur orer the bod^ 
Hifi genllafia of the Individual are hypoplastic 
with the exception of the dltoda. T^ t-agfnal 



csiftti U ihort and contracted, the bodv erf 
Qlero* and cenix atrophic or mlaniiJe and the 
oppoaiie entry amall and entfreb tree Itoo 

lytafibn folbde*. Tbe GbWo baa been nnehaesri 
until late b the dfaeaie. , , 

3 a/ajfWi-fcarie* The akb b unnlh- dark, 
rough, and abow* a tendency to an aaie eruptioi- 
Theie h an abnonnal and cicead\'e dcexlij^^ 
of hair over the body A beaud, nece*iiutiB|t_ 
aoroe case* daUr aharbg t» omaDy preaenL T* 
diatTfbutlon of hair oe-er the pubh “ « 

maacuEne type. Hair may be preaent aroondW 

Hippie*, lie facial expreMWo is maacofint^ 
to roe coarse features and buahy evchrowa. Tow 
b an enbrnement of the brj-ni, reraltu^ m • 

bwering erf the pilch of the voice. « 

hea\-y and there b an bvcnfcm of the nof^ 
•^pelr-b to tbouldeTs ratio" of the fem^ 
muaculature b correapocKEnglv affected, 
ditorb b hrperlrophied in moat kme ttaikMg 

Ram Thb iyraptotn fa 
beaiBC of the preaaore prodocid bv a 
un mln g pel\TC tutDOT Thb pain ,“.L^ 
atanloraEmvated 

(Kcaent and an Increaic b eoabophOe* 
mooocyte* ha* been noted, m 

frequently ele\tted. The Aichbenn-Zondek test 

b ni^lKt. 
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Fi)t S* rbotomlcroffTiph vboirloR the ^abu^^^ ihO 
xppearra coder low power nuu^oiAatlon. 


^ A ratorauon of the rwrmal female charoc 
tensba occura after rcrt>o\'nl of the tumor with 
reniascuUnlzation upon recurrence- Normal prtR 
nancj has occurred after operation m a number of 
the reported cases, 

DLACSOSIS 

The association of a growing pelWc tumor with 
ameDorrheca natural]) fugmats pregnanc> which 
has been the usual tentative dianosis made in 
these cases The coarsening of the features m 
thcative of beginning masculinliation also ma> be 
interpreted as the normal accompaniment of 
pregnane) Howe\-cr the Aschheim 2^Ddek lest 
will nbsolutel) differentiate the two The dc 




Ffc 6. lllsh power nuKTuhestion *bowitit tlruclurt ol 
tuboln. Note pear tbipcd form la the lumrn of one 
(□bufe. 


fcminiralion and de\Tlopmcnt of outsiKikcn 
masculine charactcnsiics. In an indinduai pre 
\aouslj normal under the abo\T conditions should 
cettamlj suggest this tumor cJinicall> The find 
Ing of e\ndence of rudimcnlarv testicular cells In 
the tumor mtcroscopteUlj confirms the diagnosis. 

TTt£-\nffi.S*T 

The treatment Is atirpatioo of the tumor 
without disturbing the rmaming peine organs, 
since one o\Tir> b all that is affected and retention 
of the secretion of the other is essential to eJffect 
return to the normal feminine stale WHih the 
present slate of our knowledge and for the tame 
reason os abo\-e propb\ lactic deep \ ra> therap) 



S' Up^^d-GHitaiDing epltlKUaJ c*Ili foand In perfpb- 
and In itroott of tamor These are InterstitiU cells. 
(OjttrteiyofDr Robert llejrr ) 
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Fif 9- FWc monthi aitrr opentkrs K t* roiAct) 
kTptrtmpby erf brewti, rthuB I femlalne cootottr orf hipi 
aod tk%bt, )e»n«d tnmmrtdnab filo, 40 

poowh. Ccmpaix with F^re i 

doa Dol icon to be indicated In the extnt trf 
recurrence deep \ ra\ thertp\ thouJd be of \-»Iue 
becatae of the marked jerwUntj oi germiak) 
cpitbeliom to datmetioa h\ radktioft 

PATTtOU>0\ 

U t rule the urbeooblaAomau thoir marked 
cvitlc deFetmtioQ » that often *olid portion* 
iDa\ be Tf> ipar*e A number of cue* of 
majcuhnuing turnon of the orarv pre%'iou*h re* 
ported a^ sarcooiata or mulcQocukr c^'stac^eDO• 
miia ma) faU into tbit claatlhcation after re' 
itndv Tna u parueulariv true of the froop In 
which the «jtm of majculinlailkin ha^ not been 
outipokcn chnicaU? Hktologicalh there appear 
to be three dutlact group* accoralng to Mejrr 

I /ertfcifarf Nino of ie reported 

caKi faD into thi* group The itmcture b vm 
■imn«r to the tumor of the name occuirlug 
m the te»tia, and b predomlnantK tubular 
hlaacahnkadon clinical}) b the exceptkin rather 
than the rule. 

3 4 tv^al froafi The 1 1 cue* falling b thb 
rremp ihowed marked nia*caIlniratlon In o 
matancf*. The caie here reported n an additlonm 
frutance. The atructore b aarcoma like and the 
tnbulcB often nidimentar) 

5. IrntmudlaU frm* In all 6 f collected 
by McyCT muniHrv? change* of a lUgfater degree 
were present- Morpbologfcally the*c tumor* re- 
aembfe giuup i in lome area* and g rou p * in 
other*. 

Tilth the pfe*ent *tate of our knowledge coo 
cerning *ci aifTaentlation, llej-er s theory of the 
origin of thc*e tumor* from undifferentiated genu 
in the bllum of the ovair which have not 
been ntOUed during embrv'onlc de%elopmcnt of 
the oraiy which ha\-e retained thdr sexual 


potenc^ and remained donnant until wiw 
time when for an undetennined reason proQfei* 
tloa take* place, b meat compatible. Pick* 
theory that these tumor* develop from an m-ano- 
te*tb b not tenable In view of the fact that tbeic 
patient* do not exhibit e\’ldcoce of bbeiuaht) 
Irom birth and that true hermaphrodlle* hare 
never been known to de\Tk>p turnon which 
defemlnixe and mascuHnlzc. 

It 1* an interesting *pecnl*tion why the moit 
marked change* toward maicullnitj o ccu r In the 
at>7»fai] group with sarcoma like Unicture Iboac 
lomoT* In whtefa the tubular arrangement b best 
developed are rarclv associated wUh altentxn 
m the setondary sexual characterutia of the 
bdiridual, and In true semmomata, pmctolh’ 
never In the Instance here reported, the sarco- 
matoia appearance almost coimJetcU the 
tubular structure, although dlnimhy extreme 
mascuUnlalloQ had octilrictl and ictuin to 
femloialtt is In progresi after extIrpatioQ of the 
tumor Merer is of the opinion that under certain 
conditions a transItioQ b possible from epitbeGal 
to coonectlve tbsue It has been asnimed that 
the endocrine secretloQ of the teslb, and pre- 
•omably also the bortoone affecting tbe secoodaty 
sexoal chaiacienstlcB of the body b a product ^ 
tbe interstitial ceQs of Leyd^ which exbt mxler 
nonnal coodiiioos In the form of irregular cords 
and w h«fh cannot be dblinrubbed hmolcgwalli 
as epithelial or mesoderm^ although embtyth 
kw»^r the buDt of the evidence b In favoe of 
ongiQ from the latter It b the oninkm of coc 
of us (F K.) that poaribl) an exceanve amount of 
ihb hormone b produced by thb hyperplasia of 
residual undifferentiated cdJs with definite male 
tendencies la the hDum of the ovary or In other 
word* a byperplash. of anlagcn of Leydig ■ ceDs, 
and that lie tubular formatmo b merely another 
form of ci pi TJ Bon of tumor function and of the 
underiving lendencv toward masmUlnlty Since 
normally interstitial ceff* cannot be clasrified 
exactly from tlie standpoint of tbsue groups, it U 
lenabk that under aboonnal coocCtloc* thb cat- 
(uiloo should be even grentcr Meyer has abo 
suggested the posriblhtv of a secondary sarco- 
matous degeneration of tbe stroma of the tumor 
In thb particniar ca s e , recurrence will un- 
donbtedly take piace, since the removal {»** 
nrrrunilij- Incomplete because of adhesion* to the 
liver light may be shed upon thri questloo bv a 
study of tbe morphology offtbe recurren^ It 
must be emphasixed however that whDe 
ovBiIan sarcomata arc not uncommooly le^ 
masculinliing change* associated with swi 
tumors only occur where epithelial elements 
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ARRIIFNOIILASTOMA OF Till 0\Ak\ lo^s 



Fig lo. Five nwotla after operitka 40 pound* weight 
Clin return to geflcnl body typo of femlnlDC contour 

having the histological structure described b> 
Meyer under the term arrhcnoblastoma are 
preaent- 

paooNosiB 

TVMUfi tumnra am predominantly mrill fmnn t In 
the 8 cases reported up to 1909 only 1 tnis 
malignant In 13 cases collected by Strawman 
rince this time, all ha\T been malignant except 
one. The case here reported aborrs malignant 
degeneration This malignancy however, is 
usually relatively benign as recurrence and 
metastases do not usually make their appearance 
before 6 to 7 years. 

SOUMAitY 

This case of arrhcnoblastoma of the ov'ary Is 
reported as the first case from the United States, 



Fig II tompBre irilh Figure 1 Fh-e mmilha sfirr 
opcffttion Lesvoed hiJr grcrwlh. nf finer Icxlnre This 
growth of beard of s weeks dunlbn I igure i of 4 djjn 

and the lvccnt> seventh in the Iilcralure in order 
to call attention to this condition which if 
generally oppreciated and recognized would oJTcr 
an eic^jnglj fertile field for increasing our 
knowledge of endocrioologj b> means of animal 
experimentation with tumor transplants ex 
tracts and transudates. 

Nott — The Buthon wish to expren their indebtedjaen 
to Dr EioO Nonk, of Baltimore ^Id. for his vtJtnble 
Bomrcstlons loDr J L. Goforth of Dallas, Texas, for the 
hlstokifpcal sectloQS which made this study potdblc and 
forthepreparallcDof partof tbephotomkrographi aodto 
Professor Kobert Meyer of BeiUa, Gennaay for his study 
of the tomoT and photomicrographs. 
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TREATMENT OE FR^VCTURES 01 THE BONES OF THI LI G' 

J\MPS WIIIIAMMVKTIN M l-^V-C-S, Oiiut\ N»j»tv*K\ 


C URRFN”r surgical lilcraturc is *0 full of 
articles dealing with the use of skeletal 
tiactKDn m the treatment of fractures that 
an> further contribution along this line might be 
prorantl) regarded os superfluous. The wnter Is 
emboldened to submit this paper dealmg spe 
cificalU with treatment of fractures of the bones 
of the leg because of the con\nctlon that the 
technique to be desenbed has both slmplldt) and 
dct^dabfHt\ to recommend It. 

Those w bo haNX had wide experience m treating 
fractures will readiU agree that fractures of both 
bones of the leg often present on cspcciall) trouble 
some surgical problem The fact that manj of 
these fractures are compound adds of course, to 
the dlfTiculties, \\Tiiche\Tr the tjpc of fracture 
that IS, simple or compound «tensi\x injury to 
the soft parts and senous disturbance of the local 
circulation about the ends of the fractures arc 
frequent accompaniments. One need reflect but 
a moment upori the inadence of dela>xd or non 
union in th^ fractures to agree with (his state 


menu ^^^len the position of fragments approx! 
mates anatomical perfection and there is no local 
infection or general constitutional factor to ex 
plain the failure of prompt union there can be 
onK one cause of dcla>xd union namel> a dis- 
turoanccin the local pb\aiolog> Induced b\ tissue 
and particularlj minute Wood \*csscl trauma 
Anj reduction procedure which odds more trau 
matism lo the fracture site is ph>'siologicalK 
wrong and should be a\‘oided 
Obviously the procedure which adds the great 
est burden to the alread\ embarrassed local 
phjalologj is open reduction and direct internal 
fixation with non absorbable material This does 
not mean that open reduction and fixation with 
metal will in\'anabl> be followed b\ failure com 
mon experience dlsprovxs that this Is a universal 
truth But the implicatltm is that this rocthcKl 
will incvitablj show a rather high percentage of 
poor results m terms of delavxd or absolute non 
anion inasmuch as it is inimical to the normal 
healing process. 
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f n u f . ■ j TtH rtnnBioawd T fnftBR of UMticB ob fmae ud fiaatioB is plajtrr Sot* dlrtflictij* 


pBtJrtit a male »Cfd u jtm. FT* %■ C«ie i CirtTrctkn o< over; 

Poalllon after appbatkm of akefoUl tkn 07 rasoraJ erf pfrti* frota cait. 


iTcoe i Ccrttrctian erf e^cTpoIUfl« lad aapda- 


Tbm cm be Utlk jratificatlon foe the intcnul 
metal tiiatjon method in lbe*e leg tnurtorrs If It 
b quite uniformlv poasible to effect by meant of 
the doted method an ifmroximatel} anatomka] 
repodticn orf frugmenta. It it the purpote of <bia 
paper to describe a technique of ewaed reduction 
m fractum of the bones of the leg wbidi does 
insure thfa deiideiatum. 


This technique is mnply the apphcatloo of 
IractJcm in an efficient completd} controllable 
manner fofknred by hratioD m stKh a faahion 
that the coxrectJcin or reduction of the displaced 
fragments is mamtained alth accuraev and per 
manenci Traction applied by the operator tug 
glng irilh hu unaided bands 00 the foot of the 
paiUent while an asaatant ladnly tries to exerl 
cuuntcrtiactiaa 00 the knee thigh, or crotch b 
rHJt efficient tractioo because thmigh reduction 
nia\ be momentarily obtained, it cannot be 


maintained during the apphcatlon of the fisaboo 
apparatus whether cast or splint. TractK® ap- 
plied 00 a fradurc table through idbesivT tape 
pnH moieskin stock 00 the itin of the leg b 
frequently not efficient traction, p^c^y 
when fractures arc situtted low In the ibafti- 
Timction to be effioent In these fractures mnrt 
be akdetal traction. It must be employed In s^ 

* way tha t red uction win be ob tained immeda ta) 

•o that defimtiiT fisatian of the fragmenU My 
take place Immediately hatmr does not^l f 
or 3 weeks or any other period before itarting the 
work of healing The ‘-stimulus of in^pletf 
poM excrti Ita mfluencB at emee Askeletalttac 
tIoQ technique which carrita out gradual ledoc 
tionbywei^tandpuDej over a period ^ 

boon or days b prcM to too many acodrati. it 

freqoenUy docs not gu-e the 

plele accurate, mechanical 

Son which he iboold hart and In aditioo it ms) 

be dbtreising to the patient 
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Flj? 6 Flfi 7 Ffe « 


FT*. 6 Case > \ntefi»p«l<rior nxfitKcflogmn Uk«a Fur 7 C**e i \nimwtencrr vinr t/ter reducUon. 

before redtxlioa FI* S- Ca« a UlereJ rtew ifter reduclko. 

The mechanical reaiurcments of reduction and upon the length of the leg) canning the fleered 
fiialion ere well met in the following technique knee with it and the ke\’B are inserted into the 

1 A skeletal traction de%nce either Stdn upnghta to bold the cross bar In place 

mann pm or kuachner wire is inserted through 5 Further traction a then obtained b> twist 
the calameus or just abo\'e it- Plocmg the pm ing the tumbucUe until the fragmenta ore pulled 
or wire complelel} through the bone is preferable bto place Frequently reduction is pcrceivTd by 
because it p\*es more certain control of the rota the hand applied to the sides of the leg at the 
Uon of the distal fragments. (In some instances fractnre levTl A further check on leng^ is had 
tongs inserted into the malleoli arc preferable by comparing the measurements from the knee 
c g when a fracture of the calcaneus is present fomt line to the tip of the internal malleolus on 

in addition to the tibial and fibular fractures.) tx>lh legs In corresponding positions. And finally 

If the Steinmann pm is used, the unjolnted pm roentgenograms of the leg are made m the antero- 
and not the type that screws together in the mid posterior and lateral p<^tions a portable nmt 
die should hie selected The latter breaks too beiog wheeled into the operating room for thf^ 
readily purpose 

2 The patient is next moved down on the 6 While the films arc being developed apph 

table so that his buttocks are opposite the lower cation of a plaster cast is begun with the knee m 
edge of the table and his knee on the injured side n^t angle flenon and tracUon still mmntflinM 
is flexed to a right angle over the upper cross bar Molded splints are used as the foundation for the 
of the frame. The uninjured leg may be sup- cast and the cast is fashioned m sections above 
ported on another stand and below the Ime of fracture (No plaster is 

3 The Kirschnet wire or Steinmann pin dc wrapped around the upper cross bar of the frame 

vice IS next attached to the turnbuckle fastened in order that the leg may be eventually lifted off 
to the lower cross bar of the frame the frame without difficulty ) By the time the 

4- The adjustable upper cross bar of the frame upper and lower segments of the cast are fin 
13 next pull^ up as far as possible (depending Isbed the roentgenograms havT been developed 
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and are t\tiljble for exanunaUan, Aay further 
correct kin of the posilioa of (nmeoU which Is 
indicated licaiQv obtained and the two (e^^menU 
of the ca« are Joined together with a few addi 
Uooa] turm of the plaster bandage. The pin or 
wire b renKrvcd from the heel aa soon as the 
has hardened unlesa ibe fracture b serercly com 
ponnded m which case there mav later <ic^'elop a 
further need for skeletal tiaetkm as will be men- 
tioDcd latex The hiatus m the cast at the bock 
of the knee found when the leg b lifted off the 
frame ts hlled In with a short moUed plaster apUnt 
and a few circular tuma of plaster banda^ 

7 As soon as the cast b completed, it b slit 
or cut through its enUre length, usually 00 its 
external latei^ aide to lasen drcolator^ inter 
ference. Thb b a very Important step and tbould 
never be omitted. The cast U jwevented from be 
coming too loose by enording it in three or four 
places with webbing straps or simple adbetivc 
tape. 

Reductuc b, of conne, performed under gen- 
enJ inhalation or ansathesia. In my ex 

p.» rl>Tw^ the latter u much better because it gl\'e3 
inch complete muscle relaxatkaL 


If the i mg eco b ao altuated that Immeihate 
\*raj ciaminatJoa during the reduction proct* 
dure b not available mcasaiemenU and the groo 
appearance of the lunb must be relied upon, and 
the cast comrJeted at once. In thb case the wire 
or pin b left In the heel and check up roentg^ 
grams are made sotne hours later or on the fofl^ 
bg daj If these films rei-esd the need for furtl« 

traction or correetJoo of angulation deformity the 

plaater cast, provided It has been caiefuUv ap- 
plied ailorda the mechanism for complete ctx 
rection. U the fragmenU are end to ewl b^ 
faulty allnement the cast b cut through for 
three fourths of lU circumference at the 
the angulation deformitj the angubtion b 
corrected without anrstheiia and the 
position b miintalned by a few turns of 
undage re-Infordng the plaster cast. If 

traction b needed the cast b cut through iU 

dreumferenre at the IcntI of the fracture t ia^ 


DeanoTTemng,aQuuii.iuj . 

lortlons of the cast are Joined toget^ 
□oided strips arid a few tumi of plaitCT bandage 
>»vciselv if the fragroenU have been mer 
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pulled a ring of plaster of the proper width is rc- 
mo\*ed from the cast at the lc^e^ of the fracture 
and the two segments again fastened together 
with plaster 

rOST REDUCTION TREATMENT 

There Is no need for haste in remoWng the pm 
from the heel, but slmllail) there Is no point in 
leanng it in place after it has seiN-ed its purpose 
In simple fractures the pm is rcmo\"ed as soon os 
the ch^ up roentgenograms rc\eal no need for 
further traction In comround fractures the 
time for rcmo\*al of the pin depends upon the 
absence or preserve of frarik Infection In the frac 
tore wound If no infection has de\*elopcd at the 
fracture site b\ the end of the first week it Is con 
eluded that there will be no further need for the 
pin and it IS ^emo^•cd if during this period infec 
tkra extensi\'e enough to require removal of the 
cast has occurred the pin is left in place and uUI 
ized during subsequent treatment of the Injured 
limb m a Thomas splint 
nie thigh portion of the plaster cast is dis- 
carded about the end of the fourth week to per 
mlt mobClixation of the knee and at this time a 
walking iron is fasteiied to the leg cast with a few 
turns oT plaster bandage. The walking iron should 
be applW with care or It will prove more of a 
hmdrance than an advantage. The long ojos of the 
iron should comade with the long axis of the leg 
and the Iron should extend not more than » or 3 $ 
inches below the cast, it being assumed that the 
foot has been correctly placed at a right angle with 
the leg The sole and heel of the shoe on the un 
mjured foot usually need to be elevated a bttle to 
equalue the length Weight bearing Is now freel> 
permitted first with crutchei until the weakened 
quadriceps femons muscle has regained some 
strength and then with a cane. The cast is 
usually completely discarded about the tenth 
week in the severer fractures The entenon of 
courK Is the roentgenological and cllmcal evi 
dence of union. The period of total disability 
should not e xc eed 14 weeks m a patient cmpIo>-ed 
at heavy common labor provided there has been 
no infection or other compbeation 

SELECTION or CASES 

This technique of Immediate reduction by 
means of skeletal traction on the speaally con 
stmeted frame followed by immediate fixation m 
plaster is applicable to practically all fractures of 
the shaiti of the tibia and fibula with consider 
able displacement whether simple or compound. 
In compound fractures d&ndement is sparmgly 
performed, only the wHn edges and the frankly 


dcvdlallicd muscle tissue being exoscil The 
wound Is packed with vasebnix^ game and no 
attempt Is made to bnng the skin edges together 
thoi^h a few silkworm sutures arc inserted 
chieflv to control oozing Copious dressings ore 
then laid over the wound and bandaged in place 
after which the pin or wire Is inserted into the 
heel just as in a simple closed fracture No win 
dow IS cut in the cast and the compound fracture 
wound IS not dressed as long as the patient s 
temperature docs not liecome alarming If frank 
infection docs dcvxlop it is of course treated ac 
cording to common surgical pnnaplcs. 

ADVASTACES OF TnE TR.\CTION ITLVME 

The chief advantage of the traction frame over 
the standard fracture tables in the treatment of 
the fractures here under consideration is that it 
permits traction on the leg with the knee flexed 
to 90 degreo with a minunura of bother and a 
ma-Timum of control And there can be no differ 
cnce of opinion regarding the preferable position 
of the knee dunng reduction of these fractures 
the right angle flexion position is b> far the better 
It IS better than the extended position because it 
gives additional relaxation to the calf group of 
muscles because it affords a pcrfectij fixed point 
of countertraction and because it renders redis- 
location of the reduced fragments after applka 
tion of the cast impossible I ihmk Urn particular 
frame has perhaps some advantage* orver the 
apparatus used bj Boehler inasmuch as angula 
tfon at the site of the fracture is less iikel> to 
occur with the leg in the dependent or vertical 
position than it is with the leg in the horizontal 
position furthermore this fn^e interferes leas 
with appbcatioa of the plaster cast and finollv it 
Is simpler to construct Other advTxntages of the 
frame besides its effiacncy ore its inexpensivencss 
and portabflity It may be used for fractures 
other than th^ of the tibia and fibula though 
Urn does not come within the scope of this paper 

eUlIMARY 

I Open reduction and mtemal fixation by 
means of non-absorbable material m fractures of 
the bones of the leg Is tcx5 frequently followed by 
delayed or non-union 

a Closed reduction will give a high percentage 
of pxd results m terms of shortened convalescence 
and m i nima ] functional Impamnent provided 
skeletal traction is properly employed 

3 A technique of closed reduction by skeletal 
traction, and details of post reduction treatment 
are given and a simplmed traction frame is de 
scribed. 
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COINODEXT SURGICAL EXPOSURE A^D RADUni THERAP\ 
IN THE TREATMENT OF EXTENSR^ CERATCAL CANCER* 

ARTHUR IL CURTIS, MJ) FJi CS, Cjictm 


T he nomber erf cum erf cemca] cancer \inea 
roughly fron 25 to to per cent la the major 
Htrun of all countno, irrerpcctive of whether 
the gr o wth is ^eIno^Td or a treated bj radiom. 
Generalh ipeakjng the results are yen satlsfac 
tor^ m cancers not progressed bej'ood Stage I la 
which cases the growth Is ilBl limi ted to the 
uterus. 

In Stage 11 cancer oi the certu. In which the 
growth has progressed beyond the oterus but M 
rtlll relatively Imited m extent, the prognosia Is 
dobkus la Stage m cases, with laduratim of the 
parametrhun and more or less hxation of the 
uterus, the outlook Is Treli-rugh bopdesi. lo brief 
rtdK*} apentha and rmdiani traunaic are refa 
trtel\ unsatisfactoiy both in Sun II and in 
Stage HI casei, and it is apparent that other pro- 
cedures are required for fuocesstuJ manaecmeot 
of patrenls with these more extemire lesrona. 
Radjca' opnuocs bare etidentl) r eached their 
laou c eSaeoev and we therefore toiu now to 
UDpro\ed ndnuoo and allied measures for fur 
tho bdp 

In the psuneer di>e of radiam treatsest, at 
tetepu to obtain ettres with munre do«a resulted 
in a distreasmgit high locldeoce of destroctlve le 
aicos erf the adjacent viscera, erften lenninating in 
fistula fonnauoo or death. ^ e learned relatis-clj 
early that the pelvic \iicera are highly suscep- 
tible to injury Irotn radium bums lutd, partKO- 
larly^ that many cancen not be cured becaose 
prcmmjtN erf tlW bladder inhibits efficient redia 
tioo. ^■{th this in mind, I ba\T for seseral \-ean 
made a practice of separatioa and upwara dis- 
ptaccroent of the bladder to permit more exten- 
sive use of radium in thk region without fntnv 
during the danger of N-esical fistula. The addi 
tiooal area thus made arallaUe for radiation has 
permitted intensive treatment of •es'eral cases of 
cervical cancer which could not otherwise ha%T 
been satisfactorih radiated. 

The \'a}oe erf dinection and letractioc not onh 
of the bladder but also of the other >‘ulnerahlc 
tissnes has becocDC more and more apparent and 
has eventuated in a combined method erf surgical 
ex p cmir e and ccrfnddent radium appUcati oa . The 
suggestioDS advanced In this paper pertain par 
tjOTaiiy to treatment of the Stage n group of 
<-■■<>« and to the leas advaiKed cases erf the Stage 
in giou p in which there is some hope of cure. 


P*OCtDUl£ 


The nccDtic cer\ical growth is treated with 
sorgka] diathennj or prophylactk: ridlitioo at 
least 3 weeks prior to operalkffL PrelimiDarydeep 
\-ra\ therapy mij serve egualh well in healing 
the sjonghlng cancerous surface. 

Under anssthesla, a piehmmarv pdvlc its ml . 
natioQ ts made to determine the extent erf the 
growth and the amount 0/ IntenTOtion required. 
Ex po su re of the cancer hearing uterus and adja 
cent celhilar tissues b now mjdertaicn. With 
blunt dinection, the bladder ts mobCixcd up- 
ward, the cervix cnorded with an Indiioo as m 
making a radical vaginal b>atcrcctcm> and the 
tagfw moroaa pxh^UiJsrglt chasected Ulez2i}j‘ 
and poftmorly along natoral Ena of deava^ 
The Dcid> of the ntena and the regiom of the 
broad U^umts and cardinal bgarsents are now 
well Ndsualiaed. With the organ half ddiierrd 
bnsadside \annalJ> the bfadda sfdy aacho re d 
m Its eieTalnTpaaiticm with a catnt SDtnre bold- 
mg it high 00 the otenti, and the paracemcal 
Ussues exposed, a massiva radium treatment U 
poixfble. Radiam needJei or radon seeds are now 
tnaerled where needed, near to or into the emdx 
or far from It, as Indioited srith i s sa, iT i n cc of 
aafet> of the adjacent vulneiahle organs (Fh 4) 
Aliho ngh the ureters art subject to pos sib le tn- 
jurv they are considerably retracted inddent to 
the dlsscrtioo and dspUcement of the bladder 
and ait relalKwly immune. Prdnnliiary uictml 
calbeteruation ma> merit cooskleratlon m se- 
lected but we ha\t not resorted to it In- 

joij of a uterine artery Is a poelbflit) Ihi\ewrf 

yet teen that cumpbeatioQ dcspfte many 7 ®*^ 
custom of introducing radium needles into the 
cervical parametrium- l^patioD of the arte^ 
preiiminary to burjing a radium needle in its 


vKnutv appears unnecemry 
After burjdng tha radium needles (ce rad®) “ 
described, a rl^ln tandem of radium capsules Is 
inserted into the uterme canal In the waal man- 
ner A vaginal pack completes the procedure. 


Untfl further cxpenence warrants, 
raiSatJcm should not e xce ed 3 ' 

Even that amount may be 


total 


SCTorr Or cases 


Pidat wu admittcil to 

UoajritalJuouyo, ShA«*a 
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Flff I Tbe Wackier b rool ilurd ind di placed crpminl 
Fic. J The cerAix haa been ennrcled with an Idoamii fjr 1 \ 
ttajre W db«ectk)D erf the vicinal maewi 
FTg i- Tbe N-apInal tmteewa ii paloAtakincly dtwrted anterolat 
tTtH/ and potterkirly alon^; natural llrm erf ticavaRe 



mllh two healthy chfldrtti. ^lenopacoe occurred at w 
jean of iRC tl^ht fpottloR of blond «q yean later In 
September igtj Rather free blmJlftR on croe or two oc 
caiiooa thereafter No pain 
EuaiiMiica Patient* Keneral cradltion wa* *o«| 
heart tod Iuhr* were normal Wood prmure ted 

Wood cooat, 4 7*0.000 hrmoRlobin 75 Percent \\a'»er 
mantt- neeatls*e \ aRuul examtoatlon rer ea led tome ore 
throeele with Incoolloeoee, a relaied perineum with 
rectoale and a Iota; narrow fnnoel *haped roRlaa. The 
cervix, hi*h up in the vasinal vaalt, oeariy 4 lochrt fnnn 
the vuira, preaested a (nabte new-ftowth InroUdo* both 
Up*. Tbe caocefo ci tb«c bled fredy on raanlpoUttoo. 
The wide extent <rf tbe gro wth In tbe cnMt aaggcited aome 
inraaion of the panrEKlriom. The ateru* had limited mo- 
bOity bat there rnu 00 definitely detnonilriWe m\-a»ion of 
the broad Hxainenli. 

Optratim On January 10, under nitroo* oikle anir*- 
theia, deUvtry of the cer^ to the vulva wai lecoreplbhcd 
despite the mathedly eievited podtlon and lUniled oobfl 
itj of tbe ntent*. Extenaion of the growth wa* in dote 
prcrdmlty to the bladder but the latter coukl be arporated 
and was mobOixed and advanced Inches higher on the 
Dterua. A toodeimte treatment with ttmdcal diathermy 
was admlnfatered to dmtroy the oecrollc kxml growth, 

iIfcro*cop 4 c study revealed a richly cellalar cancer con 
taJnlng nmny e^thelial pearls and edb of varied aixe pro- 
vided with abundant mitotic figurea. 

On February 16 the patxnt was rc-examined, thb time 
under ethylene iniEflheiia. There was found gros* eri 
dence of rcmalninfl ruangnancy of the anterior Up extending 
rather deeply Into the cervical canal and latmDy aome- 
what Into tKe left broad Iteament. Tbe slou^dog sorface 
erf tbe tmooT waa wdl heal^ 

SitrfkcJ prwdmrt «W raJUJhii The bladder which 
bad returned to Its normal poaitlon since the diathermy 
treatment, was readDy mobulied and dhsrfaced opwari 
A droilar IncUon armind the cervix and Wont dtaa ecthm 
of the vagina along natural lln^ of cleavage exposed freely 
the pDlara of the bladder anterio^ the broad Ugamenti 
and ceflolar tksues anterolatenlly and the pdara of the 
rectum posteriorly Tbe bladder was now sut ure d to the 
body of the uterta In Its reflected position in order to keep 
It out of the way during radhtion. Seven radinm p ecdlcs 
were Inserted about the cervli, chiefly laterally Into tbe 


haves of tbe broad Injamenla ‘^eventj Tire millqrTmmv of 
radium In capvdcs, in laodero were placed in the aterlne 
canal Ul low arkpsagrof j,oooitiUligr*m bour* waspyrn 

l*PstBfrr^m t^wnt The paUent made an ime%Tntful 
convaie*cence and left tbe hrnpital la a week V notation 
OB re-cAminatlon \pri 1 *0 193;. md» a* foQows The 
cmdi appear* to be entirely healed and b freely mosuHc 
There U no evWenct of rrmainlag displaceme n t of the blad 
der or <rf tbe reflected vaginal walls, no rrfl'de induration 
nodolation or tenderDeas- Tbe polient feds fine baa do 
NigicaJ discharge, do urinary or L«wel symptoms, b ain 
lag wdghi ha* a splendid a^llte and seem* to be wdl oa 
(Iw way to a cUalca) core 

CUat » Patient was admitted to Pasaavanl ilcraorfal 
Ilo^tal Decraber 1 3 tgja She waa a married woman of 
46 fonoeiiy a graduate nurse One pregnaocy at the age 
of ifi, tenrdnated by sponlaDecms abortion in the fifth 
mootlL ^lenstniatioo had alwan been regular of the sS 
day type duration 5 day*, until the roenoMuse one year 
ago at the age of 43 years. Malaise and slight pelvic db 
treas led the patient to Insert a finger into the vagina 4 
CDonths prior to cntrence into tbe ho^ital She felt a mass 
but did nothing further until r wreks prior to entrarwre at 
which time she palpated a nodulation like a cauliflower 
A dirty blood tli^ced dbcham rrow appeared and per 
sbted, with Increasuig bloody (low ta time progressed 

rii^cal caaminatloo rmcaled tbe patient to be in fairly 
good general condition bcart and lungs, negative blood 
pressure 130/80. red Wood count 4,160,000 leucocytes, 
rxjoo hiemnglobfn, 70 per cent Waaserroann, negative. 
The pelvic finding* are loduded In the detail of the opera 
tlona recorded bei^ 

fl'mgicaf rffafkemy fr«fw<*f On December 17 under 
nitrous oxide amestheiia the cnx'lx was found to be en- 
larged to double nort^ slie by a cauliflower lie necrotic 
tumor which Involved tbe entire vaginal portion of the cer 
vix and slightly Invaded the vaginal waU In all directions. 
It was recorded that sobmuccsal extension was appar 
ently stili more widespread than the surface growth and 
Infiltration anteriorly bad apparently progreased to 
floor of the bladder If not Into It ^Thc g enej uus stod 
uterus b freely movable although there must be tome 
broad ligament invasion ” 

With painstaking deUverr, the cervix was hmnght be 
yond the level of the vulva. iWuewa* removed forWopsy 
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n^5- 

Fk 4. Tbt body «4 tb« Ktem sod tb« rqku e/ ik 
Imsd UiVBAl* sod ordiiisl Ikaacotj srt oov wcQ risa- 
•llRd. mth ntovts psrtis^ drih m d. rtflmllj tb« 
b^Mkict M/e}f sn c toicd to hi etonUd poslda w{ik a cat 
fot HUsn, sod iba pAismrfctl riimi exposed, ndbao 
seedka oe rxka acTOf an oo« fsiextod wh er e Ofeded, u 
todkattd, with aaonon of nfrt^ of the adjacnt ntoer 
si^ oTfssa. 

Fif. ^ lUdtoas needles and chain tandm rvUan op- 
sdcs to pcahVn, Tba ptomrtfrt of Uw needks b aon- 
ntcfFpermtFTd to PlftiTS 4. 



£*stees BiTfkaJ dtotben^ wis fhr?e, BuiU cute pack 
enpfeTvd to onteih the adjamt tlaocu*. 

Body of the eiwrtb rereaied aa tMplasdc 
<T*thdlal eeQ cardoocia of & cefr ti 

5aeoeW^^m#W<^ierto*.Jii*arTi7 

ewamtberii Tbedktbemty ircattoeat of a too*thp»»- 

tofcther with ehaa^et wroeijht by the caocmos 
rnmh. had renlted to oanptrte desto-octkci of ths aatcHor 
ctTTiiaod aujorpcatioBof theposJerfarfsirt. SUghtdls- 
aeaie*! m catod the hkddee iyw oe the otettoe ca^J whh 

ato^ BO totemahi* tiMoe. Toa oleioi wa» n«)tffc, Ea 
taatoo ^ ito CTBwth aateriorfy apowreaiiy had to- 
»«TO the bfadckr toit It wasatwh dtstartad aiai Itaaeps 
raooc and opwsrd <fttn to fa neiit wtthait tofury wm mrtwwn, 
pBibed <n]T vhh dhErato patostaklitt ctiMectioa. Lslcrwl 
aod p.uteiiof dhsectfan of the v*ttot «i fottowed by for 

tber (eeSos mrrykto aewatkia of the btodder frats the 
ntenia, l a clttfln c opento* of tha sutertee etii-d»aac. 
An rTEtOert deltrefy of an apparently bmeieisiy cd 
tancKdaoddhtnrtedalenuwvobtaiBecL Tterexactolng 
ahrjmttteeraawwsciiiyilncheitoWt^ SocbeEbraos 
and reridoal IrdHtfatke (apparently csocerwn) pmbted 
to t^ pan-oleitoa ceDuJar tbaoes, tort eridenltr not be 
TODd acrcsa cf ndiatlow bow that tto d iw ec tk a had de- 

Qvcrrd the atenn aal had dhpkecd tto Ttilaetatoa btodder 
aedoretns. A pafbade of 8 radhcffl areiOcs was toaerted 

into tha ttoeaea arocmd the ce n li aol toto It aad oae p> 
tidTHfUB i twbe of ladlum Was placed to the wteelfw 
A total of 1,000 mUBoiries waa s^mltrbt fTp J _ 

Reettmi^ fnmtoatVai, two aod two-thfad* toearths 
*itoeqoently April 5 igu, rereakd toaito* far neo- 
peaed. The njBoa of the wtena aod its w 4 u 

had been raw aod neaotk dui te a the toterral foltowtof the 
operatbci, was now ahnort heatd. Tba retracted ttowtes 
(atlD aocoewhat retracted a taoeth carikr) aow co rn ed 
the stomp Bicciy Tha moUUty of the trtera miMbvd 
Baited the oertlock app e ar e d efiCDanctoc. 


praruoaly bees omlrd, aod had been dlrwcw t« re 
years. Ou tfrth, with nonaaJ defhwy occamd the 

an of It hlesihiiatkio had alwwys bra rmlar fA day 

daraticB 4 to 6 whh normal, palruM fior ana) 
prcs^ trooUa. Rnottoe trawto w rina by a pfpal ciaa^ J 
moolhs afo rtreaJrd a raw, nkented are* oa the cerm- 
No fameoTfa^il whh Joeal tratmenti She flowed pet- 
$ltitaUr foOowtoy rtyular period i meeth petor to eBirsa« 
aod thereallai hied rather freely iheniatte* with periods 
of spoWIna, aatll tiiasof entraoce 
rtiyricar exaraiastJov rrrealed a ratierpsle ulnTwrt 
ooorlshed, somewhat nerroas paticaL Heart aod r®p 
wets ewfsttoaj blood pr es ac e, tit /66 red blood ceOs, 
>810,000- lewmcytas, 8,550 hwasaiiotiln, 75 per emt 
Erwafastlaw aad radlaw trmtmtatj horemte a. 
eno amtheala. Ajthooah amserfidaPyBenlted. the tn atte, 

bkedtoalesfam pear tha erteraaloacd the cerrfawy fCT^ 

to be as sattas lTe eadocerrical caneir appsrgmy * 4 ^ ' 
BSttoji within the cerrical cxoai Tbeftmrfnswastofe^ 
MS alae. retrodhptoctd, asotfJe. C«rtk 
f do ce rr kj J caac niis dfiirii left a earirt baH tbe 

eterof the cerrli, bevwd which the frowth hwd ap(wiT«^ 

catenM into the left rsjtnsetrfcjm. Tha peofaoah ap- 
peared nnfavofatoe A paHtotiTe totn-oteitoe mansett 

with rwdinni eapsoiei was firwa. 

illcroaeocfc eaamlaatkai retealed a loose fitow* 
eootainfa* Wanda of a iqaaisow cell, pioap 3 . 

tojje aod iDotilf. Themwasacwlpsl^tiktaatoiai^ 

Uleiany o* the left. TV cersto wm eraterwjMheto^ 

ottitos aefnent sBjhlly etoUocKi DBalati* jkWed 

■n~ retained serahaaDorrhafic fluid. 
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The blidder ns *<p4iatcd from the cervix, diJl^ced 
opimd iiid u>d»rrd with ooc catpt mmre LlRRt r* 
£am tt«d!c* were buried {o • pollaoe toclrcUn(; the cervix 
eod 75 mlDlcrenii of redium Id a cxjxulet in Uodem were 
phcea b the caaal A toul mdUUon of i 750 mfUlcurte* 
wuRtren. 

The tvatieni wm 

kept uoder obicr\-*lion, with b famn ia l reclovtrinxl ex 
tmbalhm tt CDODthty bterrxfi. Her Uedated *ocul itato* 
■Ty^ the need of * complete uaderxlxndraR of btr condition 
beexute of her depeodent chDd led to « frank dliaisikm of 
the proRnoift. The cflnfcal coune conttoued excellent but 
there remained an bQtrillon lo the Wt paiamelrbm. 
After piDtoBRed temporiiinR It wii finally dedded that 
radicai btervention was prderable to eipectAOcy thl* 
derpitc the fact that Increasing Infillnlbn cookl not be 
detoroined with certainty 

Opetatioo February 14- 1915, elh)ieDeanmtbeila. Aaa 
mult of the previous radium treatmenu, the aterus pre- 
tested the appearance of a clinkal cure The extcmal 01 
was tented, the canal bebet b depth, the ttxe of the 
nteiu* DornsaL The blndder wai flush with the cervix and 
there was conslderabie ccdaaa b the rrefon of the pfUaia. 
There was moderate uterine roohihly inth seme palpaUe 
“bUnets" b the left parametrium 
The bladder was separated and displaced upward a 
Inches. A ditnUr Inchloo arotrad the cervix was followed 
by aeparition of the vaRloal mucoaa poslcrfoily and later 
ally thus exposing the broad IhrarncnU thoroughly and 
extendb* upward post^rly to the plUars of the rectom. 
\Mth the utena thus mobUlted and ise bUdder held up by 
a fixation suture, 7 radium needles were thrust bio the left 
bread Ugaaent, and high into the cervix anterior^ and less 
high posteriorly and UteraDy all under digital eoatrol of 
the left inth (he forefinger b the vagba tod the mid- 

fir^ b the rectum to protect against bowel btury 
Se^ty five milligrams of rwum b a ci moles were placed 
b th« uterine cawl. A total radiation of s,o7y mfDlcnties 
wasglren. 

Pe^^aiat <curu Tbe patient left the hospital after 
an uncomfortable week. There was no palpaUe exudate 
A month later the uterus was sooewhat desoeoded, heavy 
“ lump y " raw discharging and apparently illll urKovered 
by DuKOsa (speculum exambsllon was avoided because of 
exCTudatbg tenderoeii) 

Very recently a months alter operation and radiatbo. 
the patient returned to the hospital because of pcliic dls- 
tress. Speculum examlnatkm revealed constdeiable necro- 
sis of the cenical portion oi the uterna, and tocoe of the 
adjacent parametrnim. Then was a rather free ktous dis- 
charge containing fragments of d&ria. Tbe bbdder and 
uret^ apparentfyb excellent conditbn. bad returned to 
normal potion. 11 k lateral vagbal walls were no longer 
retracted. Rectovagbal examination Indicated a normal 
bowel and revealed no pelvic exudate, but socne bra wn y 
fixation, and th« patioat mKrlenced dheomfost b the re 
glon of the rectosigmoid. DeqJte the rather extesaive tis- 
sue destruetkm, which was more anticipated or 
desired, It appeal that the process was tnbsldbg aitbont 
serioos cnmpl>catfcp. 


In view of tbe fact that these three patients 
have been cared for witlun the last sevenU 
months it a evident that t proCTOsIa as to the 
ultimate outcome is unwarranted. Yet the fact 
that intensive radiation can be accomplished 
without Injury to important structures must lead 


to a more encouraging oallooL in cases of Uib 
character 

Complete surgical recov'cry has occurred In one 
of these cases, with accompanying gross disap- 
pearance of tbe growth and free mobUity of a now 
appaxenlly healthy uterus. A second patient has 
made an almost complete surgical ^eco^•ery, ex 
cept for some irregularity m contour of the uterus 
inddcnt to partial destruction of the cervix and 
lower uterine segment The third patient has, at 
the present time, some necrosis of the cervix and 
adjacent cellular tissues with considerable asso- 
oaied pelvdc cellulitis and profuse discharge which 
contains some fragmcnli of tissue. The bladder 
and ureters are in excellent condition despite the 
nearby destructive process this bladder would 
undoubtedly haNt been injured by the radiation 
had it not been spared by preliminary dissection 
and relractlon at the time of treatment 

The raw surfaces oeated by the dissection In 
these cases apparently need cause no concern 
Tbe dissected tissue* gradually fall badk. mto 
their normaj positions after removal of the ra 
dium. TTie use of suture* is unnecessary Even 
the bladder reflection despite the imchoring lu 
lure of catgut which holds it In upward displace- 
ment during radiation quickly resumes its natu- 
ral jxaluoD 

rurlher experience may require modification 
in the detail m the procedure We are most con 
cerned with the N-alue of the underlying pnnaples 
in\ olved 

It has been thought by some that implantation 
of radon seeds into the cancer b^jfng pdvk tis- 
sues at the time of abdominal operation may 
prove to be a decided asset in our fight against 
CMccr Cjeilhom has made inlra abdominal im 

C itation* of radoDj under guidance of the other 
d, within the vagina. He then closes the abdo- 
men and makes the usual vaginal introduction 0/ 
radium. Perhaps Intra-abdominal placement of 
radon may be advantageously employed b con 
junction with the procedure nerewith suggested 

CONCLUSIONS 

I The feasibility of cobadent surgical ex 
posure and radium therapy b the treatment of 
extensive cervical cancer has been demonstrated 
b three cases. 

s It is my bdlef that acceptance of the pnn 
ciple of combined vaginal approach and appropn 
ate radium therapy will result m an improved 
prognosis b many relatively extensive of 
carcinoma of the cervix which have heretofore 
had a dubious outlook. 



SURGER'i GYNECOLOG\ AND OBSTETRICS 


1056 


THE TREATMENT OF DUODENAL FISTULA 
IjnTLDXrtxc A Rtrorr or Ttvt) Nrw Cases ahb a Repost op a New Burra Soiuno* 
JOHN A, kilTlXSON SLD Sracx Fauj, &<xm Daidta 

A NY mrgjcsl cncopbcatioo hivuig a reported might at first coodode. The soccesi of recent 
mortality of 50 per cent must of n e c eail ty mrfkal treatment definitely daproves the view of 
be studied caielally FnrthenDore when Paimet who stated that "duodenal fiitnla never 
death may supervene i or 3 daja alter the com* fan led without suigkal aid and If left was tn- 
phoitian ariiea, It certainly bch«jvca the sorgeon varlahly fatal" 

to be well acquainted with Its diagDosis ana the Duodeoal fistula may result from vanoos causes 

various kinds of treatment, to that he may start and the point of exit may be «lTncMt anywhere on 
the most efficient treatment Immeffiatety A the abdomen or on the bai-k Trauma of the 
patient with duodenal fistula becomes debilitated duodoial wall may result In necrtalB and absem, 
with extreme rapiditj b% Inanitioo dehydration, which In turn ma> gravitate and rupture lar from 
and the loss of chloridei. It becomea one ol the Its origin. In Forster's case of retroperftoneal 
most raragnjp and one of the most disconcerting perforatkci, the pus ascended along the great 
conditions with which the gaatro-lntestinal sor veasris and locaLxed la the neck. Warner and 
gne has to deal It lagpira dread both hecaose Fenwick dte ax» in which the b or r o w in g fiuid 
of its bgfa mortality and ita extreme!) ra|Ad localized in the ingufoal leglcxi and autc^isy 
course proved the cxxinection with the retroperitooeaJ 

An attempt Is made In dus paper to review the second portko of the doodenum- Other such 
literature oq the subject rince tSbj — 94 cases — cases are ated by Rcerte, Esau, and Ebtec (15) 
and to add > of our own, maklne a total of 96 Quite oftm the fistula b the result of cperatlve 
cases Tbs Is the largest series of cases reported blerierence on or nesir the doodenum. The wall 
m anv paper so far There are but few reports of of the duodenum may become trauma tued or its 
the condiDou before 1900. When recognUed It blood supply cunprcesiied. Mayo (3^ dt^ 3 
was dealt with haphaxardly and the results were cases In which the duodenal wall was injured in 
conseqoesitly poor We found do case with re* performing right nephrectomies. Other cases are 
ccA'er) reported In medical Uleaature before ipco died by von CackoviL Payr and Thevenari 
During this period, the treatment was tncKfacal The duodenum may alio be tojored easily m 
and altogether conservedvx. Posilhly for iMs dfasecllng away adhenom during gall-bWda 
^■eIy reason, the treatment became ftngical for the operations. Such casea were rectrded by rink, 
next 35 yearv The mortality rate which had Meyer and Merk. Fistula may also follow ac 
been 100 per cent, dropped to between 43 and 50 ddqtal opening of the dnodenum or 
per cent Since 1937 the trea t-men t- has again duodeneclntnles for the extraction of stone in tb 
become medical but based on radically different cocmion bile duct. Vanoos types of resection a 
pnnapks. The mortality rate has dropped the stomach may be foilowed by fistula mb 
maik^y The late reports on the pr es ent treat shown by the cases dted by M eidid r Makkai, 
men t are so good that It may bccoiae the treat and Cameraa. 

ment of chol^ since at least one good sued senes Periorated dpodenal ulcer^ wh en th is coomtOT 
shows too per cent recovery has been treated with shnpie suture fa 

liljenthsl reported the first two cases of doode vejy cranmnn cause of duodaiil fistula. 
nal fistula tresUed by surgical m 1901 greatest care must be taken that the 

Two years later von Cadurric collected 6 ackil are perfect. A minute leak will cnls^ sh^W 
tional cases from the htermturc, all of whom died and result In fistula. The natural cn ^ 

alter haviag been treated cotocrvaUvely In stomach and duodenum encourages such a res^ 
1917 Meklw reported on 14 cases, while Colp As the stomach empties its conteitibto 
I 'cv iew e d 53 cases in the literature and added 8 of doodenum, the duodenal pre»ure h .. 

hfa own In 1913 In the ■enw j*ear Cameron re creased and sutures cut throiri the brituc 
ported on ap cases. In 1939 Potter (50) reported Many such cases are dted in Table L 
on a series of 9 cases treated medically with no Gauze pa c k ing Is one erf the most 
deaths. These various reports wi*Tn to prove that contributing fseten In the formation daw 
duodenal fistula ti not so rare a condltioci as one fistula. Particular stresa was laH 00 this pc*n 
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Ctmcroiu In this location, there is a great deal 
of <rdema of sutured tissue Gauic pacLi m 
crease this cedema jxissiblj to the point of 
inlerfcnog with the circulation There rTU^ he 
also a slight adherence hetpreen the sutures and 
the gauze. Then, upon the rctnov-al of the puic 
naturallj slight pulling on the tuturci results and 
this would in turn result m some enlargement of 
one or more suture openings- hxen suth a small 
opening ma> become enlarged rapidU l»\ the 
action of the tcj-psin of the pancreatic juice and 
become thestflrtingpoinlofalistula Furtwaagcler 
slated tiut most 6e^*ere forms of (iitula resulted 
from leaUng sutures. 

Infection of the suture lines is undoubiedK 
another conlnbuting cause This u etpcoallj 
true in cases of ruptured duodenal ulcer In 
fection prepares the a‘a\ for leaking sutures and 
for perhaps rupture of the entire suture Ime b) 
irvcrcasing the oedema and b\ rendenng the bowel 
wall more bnttle Due to their injurj the tissues 
are below par Thar blood luppl) is compromised 
The natural local resistance of the tissue is grcatl) 
leaened due to thu lesseaed nutrition 
The itrong digcsti\-e action of the pancreolic 
li^-poa u ^e most important pnman, cause of 
duodenal fUtola It attacks the proteins of the 
IK’ing tissues and is highl) deitrucUi'e It is this 
ferment that aeeps through small luiure leaks 
and tapidlj enlarges them Furthennore (here 
IS no healing while the tr^psm remains aetKx in 
the wound The whole wound usoall) breaks 
open and rapidl) enlarra Potter ilai^, In his 
discussion ot the digestivT actiidlj of the hflular 
fluid that the bile plav-ed a minor rOle althowh 
it did attack the fat of the abdominal wall The 
tryMn was by far the most damaging he staled 
The diagncals offers no great mSiculu in the 
great majont> of espeaalU If Inc com 

plkaUon d duodenal Jisluia is kept in mind 
According to Table I, the time of onset may vary 
from 3 da>’* to several months. On the aiwige 
the tune d onict is from 5 to 14 days. Often- 
times the onrush of the fisiular fluid follows the 
gttuxe pack as It Is removed When the tryptic 
fluid hju oDce broken throurt the onset of the 
fistula ii \'eiy rapid and the amount of fluid 
coming through may be enormous The operatli'c 
wound usually breaks open along its entire 
length The wound becomes extrcmel} tender 
and the skin around the wound edges becomes 
inflamed and bleeding Most patients complain 
of a feeling of severe Euming in the entire wound 
and the adjacent skin surface. The fat in the 
adipose layer becomes digested and the wound 
takes on an eica\’ated appearance The walls of 


the blood itssoIs along the margin of the wound 
ma> become digested and bleeding from the 
wound ma> be of alarmbg proportions. The 
chemical reaction of the fluid discharge is usuallj 
strongl) alkaline in the wont t^-pc of fistula. 
Should the fluid discharge be aad in reaction, the 
fistula is probabl} suprapandlarj jnongin 
There seems to be considerable i-anaiion in the 
destructiveness of mnous tistulas and in the 
tonemia accompanjrng them. This of course 
depends on the size of the fistular opening and 
the tortuositj of the tract The point In the 
duodenum where the fistub originates is another 
\-cr^ Important factor It is rilher suprapapillar} 
or infrapapillar^ according to whether it is abo\r 
or below the pnpUb of \ ater TTiis distinction 15 
of great propnoiilc Nnlue since suprapapillar) 
fistulas ctrlaml) ore not ncarl) so dcstnictii-e as 
those ongmating below the papllb of \atcr 
Howc\'er tistulas that follow the Billroth II t)'pe 
of operations usual!) contain bile and these 
fistulas oreerceUenieiampIesofthesupropapilbr) 
()!)€ It is also well known that poDcrratJC fer 
roentsma) be earned retrograde b) anlipcnstaltic 
was*es of the duodenum ib)T reported on infra 
papdlarj fistula with absence of bde and pan 
crcatjc ferment in the secreuon 
The l)pc of doodenaJ origin of the fistula 
probabl) has a great deaJ to do with the amount 
of the discharge It is cas) to conceivx that if 
the ongin Is n-ell down along the lateral wall of 
thedu^enum there would be more resistance to 
the escape of fluid than would be the case if the 
opening were situated on the anterior wall 
Either a right or left sided opening would ha\*c a 
lendcnc) to a mlve-llke effect but no matter 
where the opening the fact remains that a 
duodenal fistula greatl) tidies the stomach to 
actinl) The inlcitlni law of Ba>lls 3 Starling 
states that stimuli applied to the duodenum 
produce a muacular eidlation in oral direction 
and a muscular relaxation in aboral direction. 
Barson) and Hortobag)i also showed that ei 
perimental duodenal fistula greatly increased the 
muscular activity of the stomach This was 
shorn graphically in their eipcriments 
The prognosis of duodenal fistula u alwa)** 
grave. 'Ihe duodenum has lU own succus enter 
icus and also receive* the bile, the gasme con 
(enta, and the powerful pancreatic secretionj A 
fistula therefore, cause* loss of intestinal juices 
and all foods and fluids Ingested It is like turn 
ing off a mill race suddenl) Inambon deh)'dra 
tlon and exhausbon comes on with extreme 
lapldit) 7136 introduction of fluids rectally 
intra^'cnousl\ and b) hiTwidermochals control 
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the rituation only partially The toxic intestinal 
content* are undcmbtcdl> absorbed along the 
fistulou* tract Stuxiies o! mtestmal obstruction 
have shown that the pancreatic juice I* very toxic 
— much more so than the content* of the aecum. 

This toxttmia has been \*ery well descnbcd by 
Haden and Orr, Potter, and Walters They stated 
that It was the result of rapid dehiTirotlon, due to 
the large vcdume of fluids lost and to the rapid 
depletion of chlorides. These factor* caused an 
Increasing alkalhsls characterized by decreasing 
concentration of Wood chlorides and progresrivc 
incre*»c of blood urea, Walters concluded that 
the main cause of the tozrmia was the loss of the 
protective action of the chlorides of the digestive 
juices, which were disciiarged through theMtnia. 
He t^Qght that thi* lews turnedthc tide of 
neutrality of the blood toward aliealimty He 
stated further that any toxic state is accompanied 
by incrcaamg blood nrea, due m some fw* to the 
production of a nephritis wfakh prevents the 
elimination of urea. At times It may be due to an 


abnormal amount of urea formed from the break 
mg down of body tteues. Potter stated that the 
toxrcmla associated with duodenal and fRcal 
fistula IS practically the same as that assodaled 
with intestinal obstruction 
As shown In Tables II and UI the treatment 
of duodenal fistula has a mortahty of 35 8 per 
cent. However separating the two major types 
of treatment, surgery has a mortabtv ol 50 jjcr 
cent, whfle the conservative treatment has a 
mortality of only 27 7 per cent, W J Mayo 
closed one case of postenor fistula succeasfiiy 
wlulc Cameron dted five failures m ilx attempts. 
The tcniemla present in these patients is so severe 
that If cmerative procedures are resorted to before 
they at least have partially recovered, a fatal out 
come 15 almost a certainty Of the surgiaU 
procedures, simple closure, jejunostomy and 
enteroetomy, ca^es the least mortality Poate 
rior gastro-entcrostomy together with simple 
dosure or combined with i^oric occlusion show* 
7 death* to 6 *ucces»ful outcomes. Posterior 
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cutrodlerostomy wUh prime ooIoiIoq oral 
fint piRCtked by Berg awi hu proved foccoriu! 
tn BtoppioR the dhchAige at ooce. JejoDostoiny 
is t great ^ 1 q itoppht^ the dlacharge aod i« not 
Dcai^ 10 dangerous. Ouect docure cd the fistula 
hubeen t&ed many times but the airt ores omaBy 
iail to bold and the fistula recori. 

Qnhoin (ill cmploved the use of the duodenal 
tube In 3 cases socceaslully In one of his 
the tr.’ptic action Kas very matted The tube 
▼ras tntrodoced fifr or and was kept In place lor a 
days It tuppbed food and water in abundance at 
tgiali nsh and leasened the dbchaige marked^ 
HoreTti the daodoai tube can not be used m 
cues of pyknic obstroctlan and In cases ol te> 
tectians m the stomach of the BQlroth H type. 

A consbpatins diet hu been advocated. It U 
grren irith the idea of •ofidifytng the tnusdnal 
contests and ther^Ty leasenlng the flow of fluid 
through the fistula. BeCed mSk has been used 
for the tame reason. H o we ver the nausea and 
vomidog assodxted with the toeruil a of teotinies 
rmdm any kind of feetfing difficult. Rectalfced 
Ing is of some help butusullvthetimeofbeafing 
b too long and w body weight can not be kept 
up. Oral admimstratkiD of opnnn hu been grven 
to lessen the periililtic action of the bowels. 

Attempts been made to dilate the Uypiln . 
Cheever used a contmwmi stream of water to 
which had been oddH an He stated that 

the results oo the fistula were good but that he 
had to dbccctlnoe its use because of inftatbci to 
the skin. Palmer also dilated the discharge with 
water to which be had added an alkaH. Thenan 
other numerous referesices In the literature to 
attempts of healmg the fistula by inoea^g the 
alkalml^ of the wchami. Perhaps the minds 
of these workers wm influenced by the fact that 
gastric ulcers heal under thaam 

ContfnuoQS soctiou was first used by Jones and 
WnibiDS. Cameron used contfmwua stmtion 00 a 
(q I 93J with good results and lah^ used 
this in 1914. It has certain very defiiute 


adrantages. The wound b kept fairly dry and 
tbb lesa^ the Irrltatun m the wound and in tfie 
fistukms tract very much. The patients are much 
more comfortable locaify How eve r, lie lom of 
fntqtloal fluids is just as great as before. The 
tome mb, bring dep^nit on the loss of chlo ri d es 
and a bcvmcdng alkalo^woold probably not be 
infloexiCM very mneh. The method U of Tiloe in 
cases in which t^ fluid loss b moderate and the 
t ou t m b of mfld degree. The general cwuIItJoo of 
Camenm a case was good at all thoes and th* 
flmd losa rooderatc. 

It imsined for Caryl Potter In 1937, to 
Introdoct a warked imprcpvMaent In the con* 
servathre treatment of duodenal fistula. He fint 
acidified the dbcharge by adding aoe*teath 
normal hydrocbktic arid In a cantfnoooi stream 
deep Into the fistula. He then packed the wound 
with gaui* which be kept soaked with a mlitnre 
of dire oD and beef exUact- In other words, be 
first attempted to Inactivate the trypafa by 
aridlficatloc theu, supplied a buffer solotwo 
00 which the bflt ccruid act without at tackin g the 
living tissues. There was also protein fa ^ 
buffer solution to neutiaBse whatever Uj'pm 
might not have been addified by the hTdrochliric 
adi^ and thus rendered Inactive. By these me^ 
he was able to stop the dfgrsllie a ction of the <fis- 
chajges at once and gave the fistula a dunce te 

hfft ], HoauHiiiedfinkUanddertroseab«Ddan^ 

as wen as neutrient e oe mas. By these means tbe 
tr u ^n^bi aad the starration were held fa al ^l*o ^ 
while the fistula h e a le d. In 1939, he report™ 9 
ca*» which had been treated with tWi orih« 

wUhnodcatha Thb U tbe largest and the most 

■ocixnsful series of cases treated by any one 
method. . _ 

Wanhaw and Hoffman, fa i93c»i ‘St 

aucxxssfully Potter’s method with a siigni 
vanallon fa buffer sofutfcm. They osrf a 10 
cent sdutim of Wtods peptone f^cao* 

Potter's mistare of beef lulce and oEre ofl. 

stated that they p i cf er red the pephjne sowoob 
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because of Its greater ease of preparation They 
also named three other solutions that might be 
used egg albumen, protein milk powder and 
French glue. 

In m> a cases, the tripsin was addified and 
thus rendered Inactl\*e b} allowing one tenth 
normal hjilrochloric add to mn deep into the 
fistula bj means of a catheter The wound was 
then kept packed with game whkh contained 
within it a second catheter suppljing the game 
with the buffer solution, according to the arrange 
ment of Warshaw and Hoffman. Each catheter 
ran back to a container, one for the hydrochlonc 
add and one for the buffer solution The buffer 
solution used was whole lactone milk and this 
pro\’ed \‘ery satisfactory It was prepared as 
follows INliole milk was taken and re-pasteanic<L 
Then thU milk was cultured with stock culture of 
Badllus aadophUus and kept warm for 6 hours, 
when it was quite thick. It was then placed In the 
container and used os a buffer It was determined 
to try thN after reading the work of Ch a r les E 
North on the beneficial action of lactic add 
bacteria In the treatment of chronk fistula 
The effect of the treatment was noticed in>- 
meduilel) The digestion of the tissues stopped 
at once and the iwm The woimd started 

to granulate. The fluid loss became leas and leas 
The toxBfr^ which had been Increasing rapidly, 
seeing to ha\T lmpro\‘ed almost OA*er night The 
two fistulas healed In 14 da>’8 and 3 weeks re* 
Bpecti\Tly This treatment was supported b> 
milk and egg enema* and by large amounts of 
fluid by the lntra\xnous route os well as by 
hypodermoclyals. 

SXniSIARY AND COMCLUSIONS 

An analysis of the ^ cases of extemal duodenal 
fistula reported In this paper shows that In 30 
cases the fistulas followed operations on the gall 
bladder, in aa cases operations for perforated 
duodenal ulcer In 8 after nephrectomy, m S 
cases after resections of the stomach for mallg 
nancy, In 7 cases after operabon, for acute 
appendidtis with obstruction in 6 cases after 

X je of the ducxienum, and In 7 cases from 
causes. Sixty five patients were treated 
conservatively with a mortality^ <rf 37 7 per cent 
and 30 patients were treated by s ur gery with a 
mortality of 50 per cent The mort^ty for the 
whole group Ii^uding all types of treatment, 
was 35 8 per cent 

In ^ew of these statistics, it is seen that the 
proraosis of duodenal fistula is grave. The prog 
news is most favorable when the fistula follows 
cholecyitectotny when It Is a6 7per cent Fistulas 


following nephrectomies have had the highest 
mortality In this series, namely 80 per cent TTiose 
following ruptured duodenal ulcer come next with 
a niortaiil> of 50 per cent 

The statistics gathered seem to show that sur 
ger> in duodenal fistula has had it* best results 
when used dlher very early or else very late Con 
servative methods have had the best results Pol 
ter’s treatment, namd> rendering the trypsin 
inactiv'e b> addifylng It b} one-tenth normal 
hydrochloric add and lupphing buffer solutions 
containingfatsandprotcins has so far bad perfect 
results. It seems that this treatment will become 
the treatment of choice. 

Numerous buffer solutions have been used and 
ha\x proved their v'alue Such solutions should 
contain fat and protein A new buffer solution Is 
offered to the profession namelj whole milk 
thickened b> the adefition of Badllus aadophllus. 
Itwaseasil> prepared and was used with complete 
success in my a cases, 

aiTORT or CASES 

Case t Mn. M 0., a white woman 45 jran, had 
bccB wtB cntD the toddcaly drrtloped a cm e abdoadna] 
pain. IltffajiiilTpJ^yfldantboiisbt the was lufferlm from 
ccaaUpathnsM prescribed cutorcrOsodctiemat. Shewaa 
seta OT me 36 Mn sflenrstd and wia then cxtnssely 
tkk. HertenpentnrevuiQ4.5desTees,pQl»eiao,resplr 
aUoe tS. The abdoCDen was dbtended rW sad verr 
tender thrcncboQt She waa Totnitiax frcaTmalerlaJ A 
cottld n palpated lo the reticn of the low e r ri^it 
rectna and the ad-de-sac was tender and bogjor A pre- 
operative diagsofla of acute appendidtis, probahlj mp- 
tared waamade. 

At opention a ni p toj e d nngrtnooa appendix was found 
The pas cavitjr extended frotn the hepatic flexure to the 
pdvis. The small bowd was very modi distended and It 
was evident that there was obstruction present The ap- 
pendix was removed withoct pone atrinc satore and the 
cavity drained. An enterostomy was plan n ed on the 
OTcsenting locp of bowel, a No tCF catheter being used. 
The abdenaen was then dosed with drainage. 

The cnnvalescxnce was rather stormy for Um flnt 4 days, 
then quieted down, and the patient seemed to get along very 
well. Considerable pm drained from the wound and gas 
and fecal material drained from the enterostomy tube. T^ 
bowdj moved and the enterostomy bilw waa removed. 
Thesr, on the thirteenth day after operation, the wound was 
wetand very tender Thepatientcomplaioed of a burning 
■enaation in the wound. The dreMings were stained yellow 
and had an acrid odor lo 1 1 hours the whole wound had 
broken open and ahnoat doubled in in *4 hoars. 
The patiat waa very toxic "twI at the of 14 hoars waa 
acml-ttnpOTOoa. The amount of Uqtdd coming from the 
fistula waa to copious that the dresshigt bad to he changed 
every 15 mlnotes. It waa determined to ose Potter's treat 
ment and the woond was dressed acconOngb' Tha 
juice and olire oil mixture used by Potter was found to be 
rather difficult to prepare so whole lactne mlTlf ns sub- 
stituted. This waa whole mlDc which waa thickened by infect 
IngH with BadSas addophflos. The treatment was found to 

ba Ttiy eflective. In a very short time thepalninthesround 
had stopped. Soon thereafter the ilough had loosened anl 
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bshliy fnnnliticm ud triftny ««ftt on qtdta 

njitOj Tbe unoost a tb« dIscibAjtt 
fiilnb hftd dcwd 11 da^i ther tHs tnatmcnl vu hiftl- 
tsted. Tb« tratineot «u lappvtKl by milL ud « 
cnefflu, ^ottiw mtn -emoiaW ud farpadmoodTik a 
amaft] laUac. Tte aonm wUb* *c«iaed ofiedkDx 
cCectivc la coanten£tkL{ Uk tmniiii, «Ucli w»t u t mu e 
bi tbh CMC. 

Caie c. ilr S \ c «hitc tuu cfcd $1 tqltV ^*d bail 
ttcar*^ tiodbt* la about icjraJV vUck bad boea dtaf 
BMcd cbr ottfc cbolecTatitii. iSe attacks ol tadn bul b«a 
Tcy a*"Tm. rp j a ifU << at tfoat crtin<&»esintwrplilWfn 
TcEd Tbc prcKst attach bad bated about 8 boon aaitlw 

C had be<» con timam. Ha had abo oieaca aoJ aoedc 
Tba bwela bad iiKi\Qd abortty alter tbu attach bad 
atarted. 

TbetciBpcratiiituaafauiid tobe loj-s 

aad mtaianoei ja. Tbe abdototo vaa « 

aod riyvl and tbc patKotbad a pcHtonlBc fcctek Adb( 
boaia ^ acute abdotoea, vllb pa«lbt]r a p c^icaJu a ptO 
bladder wu made 

M cfwnum tbe (aQ blxddar ns locDid to ba acmdj 
mflamed. and a atooe vu procnxUag from tbe rwwTfffm 
dao On aconiBt ol the ae^m btflaAtoatkoa puBcau b 
was tboocbt best to drain Uv pd bladder reh^ 
drama *m pot doam to tbe bOe doct, after tbe 

ml bad been >ea«d up lak ctiTered witb a pfert td omu- 
tuffi Tbe abdemcn na UxB doard vtth tUs dralsap la 
pUca. 

Tb« m««ratucdKrts( tbe firctlr* days alter operaUBi) 
n gun ueb and tbe patient «ti otdta taalk. uenret^ 
the b> aria aerred and be wu letott akn^ Ubty veil, 
eHtrrtbiAs copstdard Tbe dnisi estttle tbe pQ Uadda 
were ttAm td ee tbe hlUj da; oben It na noticed that 
ibert vaa aome relb« floU cndLat (ran tba vovod. Tbe 
pauot empUtted of aa (tdilM aiu bandut teeaatiaa b 
tbe troemd. Tba next da; tbe uia arouad tbe mod vta 
oxonaud and aonM fat^ riousb «a« prraent Tbe <Ua- 
ebarn arts ip reaetkm, A ol doodeni 

hatou na coade and Potter 1 treatmoat bieUtsted uitb 
ubotelaaopen^ aaabeflet wtattcai. Atxojiac lelpbata 
«as thn hjrpodermlcalt; aw j 6 boon b t/too ftaln 
doeca. SuffiartiTe treetroent of ro and mOk exmaa nre 
arm as vd aa Komal «Sm UuavcDCKtsl; and b; lopn> 
wtmodjsb. Tbe tarda looked better after tbe int as 
boun tad bnled uaerentlol^ ta ip daya. Tbe amooBt ti 
' ' 'a tbb case na sot ao Wp as is Case i bat H 


CMim, DtTin, Ooocernin* immatfc rep tea erf 
tba dnodemnn and doodeuTCebda, vbb tbe report 
of a ease. Boetem iL k S. J, ipn. 

Qooled b; Cofp, tpip. 

Cm; IL EitPml daodettal tatrtf, Aan. S«rp, 
IMJ, lnrlD, jjj. 

Dans, Emns C. Doodoal-Breunl fiatsU t 4 tpok- 
tsmenos orifla. J Am. U. A*. ipiS, to, jTt 
EiWMtir ICax. A case of pertocttkei of dx duo- 
denmn treated auu earfaDy br duodenal 0e}<9al) 
alfaseataUas. >led. Etc. jpift. 

Id em . DoodfpaJ perfonUon trmted b; dnod^ial 
Oe|aa aO atimeotatioa. J Am. M. Aaa., ipao, 

CRiuvui I^odnalfistalatoCoo^dadocsaUctsea; 

whb loreJfn body Aaa. Soip, ipii 
£iao. Quotra by Vf*~*»*' 

Tot»**,W S EifinborAM. igco.eQ, J 18 . 
Ton- Fnx med, VS dmatti. ipoj. So. ro, irj 
FOmitju Qnotrd by Jlefcbcir 
Frvnr4yzmxa,A. SpaetperfxatkadetDaodcacfaa 
natb atsnpfn Tiaama. Denlacbe Zuckr LCbb 
tpta. 

Caxnasa, A. A ctat of poat-operathu dnodcoal' 
entaj^OQS tania treated vitb typbooap. Aa. Fac 
do de Uair de Mwtmdro, tprj. riS, 

Owfecyat-duodesa! ditalc 


Gmr HgrartTll OudWJoba 
d by Pottet. 
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The result in chfldren b almost always good 
regardless of the method used We were able to 
fwlow up 28 cases of fracture of the femur m 
chDdren under 13 year* of age. Twenty three of 
these recov’cd a p^ect residt with no i^rlemrtf 
no weakness no limp or residual of aji> kind, Ctf 
the 5 remaining one bw ahortemng wnH s limp 
3 patients report limping but ha\T no shortening 
One of these was a patient in whom there was a 
fracture in each femur one of which was com 
pound. This patient still has a draining sinus. 
One patient reported a limp weakness of the knee 
and occasional stiffness with pa^n Union was 
good without shortening 


UOaTAUTY 

There were 32 ho^ital deaths a mortality rate 
of 7 14 per cent. PrJeuinonia accounted for 10 of 
these aeaths and possiblj an eleventh Dis- 
orientation and delirium in the aged resulted m 
three deaths. Fractured skull and cardiac failure 
in an asthenic man uiaemia, and pmlmonary em- 
bolism (questionable) accounted for one death 
each T^ cause was not determined m four 
Instanras, There were 8 cases of Intertrochantcnc 
and six cases of fracture of the neck among the 
23 patients who died This high death rate in. 
cases with fractures of the neck end inter 
trochanteric region of the fenrar maj be accounted 
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fif, I Wt ta Uk latml rkv t&« fonv b 

bowed e ae m ly (orwvd. 

F1| 4 Tbe oUafk (onaed b7 the fe ann . 

tor b> the advuKtd of tbe patients la thb 
group. The mortality rate la thb cedes for later 
tro ch anteri c fractarei U 14.5 per cwit and for 
Iractnm of the neck of the femor Is lo-g perceoL 

AKATOiaCAI. COWKIDtaATIOlf 
In Tiewing the fe mur from the etandpednt of 
nonnal contour, one Is lmpre»ed with several 
ctdldnc points in Its coifoc^ty In the lateral 
view It la ohviocs that the normal femur la 
bowed cooveady forward (Fig. t) It Is InqMrtant 
to pttaerre this bow because U it la deerraued or 
iDCxtaaed, it wfH ranlt In the weight bearing line 
of force falling elthg potteiior or anterior to Iti 
normal poaitiDn in the foot. Viewin g the femur 
antennostmoriy the abaft again b bowed iB^t 


It with the coocavltjr Inward. When the In- 
oMdnal b ctanding erect or Ivtng aimine with the 
heels together the abaft of the lemur jnaaca 
downward and Inward from tbe greater trochanter 
and each femur may be regards u part of a ride 
of an boa ce lea tnan^ whm base b formed bv an 
Imaginary line between the trochanters and wooae 
apex b at the Interaectkci of itnea pro3ected bdow 
the knee In the directloo of the shaft of the femur 
(Fig s) The neck of the femur usualty Joina the 
shut at an an^ of about 1x5 degreea. t>ecreaac 


pine with the 
lemnr p asses 
.er trochanter 


in the an^ roulti In a varus deformity with the 
e&cct of cbortenlng of the femur and Hlrtiig of the 
pdvb toward the affected ride to compenate for 
the deformity 

WhatsocTcr mav be tald for the contenbou that 
tbe ultimate aid in the treatment of fractnrea ts 
perfect functkisal result, the proximal aim in tbe 
tieaUncQt must be directed toward attaining a 
perfect anatocotcal result and br thb a perfect 
lunctioca] result may be obtainni. Is fracbim cf 
the femur u in other bones of tbe body U b most 
dcrirable to have perfect apporitkxi cf fragments 
without angulation or ihc^enlng Br carrfol 
attention to detail and repeated checks on the 
altoemeut, we have found that thb can be ob- 
tained very alien indeed. 

Muscles pfay a very Important part in poritioo 
of fragments in tia clui ea of the femur gravity a 
no leaa Important rNe, These two forces moat be 
Twt TnAin^TiTl cpTTegt sfmoridai 
•twi allnemcnt of Ingmcnts. Tbe usual abplacc 
metit varies cooiideiablv depending on the Icrtl 
of t^ fmctoit:. The ^MpUccroent at ififfermt 
levcle b more or leaa cfaaractemtic in fact, almost 
cpuatant, srith tbe n c u asary excepdcaa to Justify 
tbegwerahty When such b the case, it b doe to 
mote consunt forces each ai gimrftr and nJoseJe' 
ijid not to tbe Tina hie ■ tbe dfrec 

tloa of tbe fracturing fcrct. 

When the fractort b in the neck of the femw 
the upper fragment b itfli attached by the 
ll gTn^n t TiTTi loea tbe vacuum fcrct of the 
acetahuluxD. The muscles running b cm the pelvw 
to the leg exert a ahortenlng actlOT while the « 
ternal rotators with the fcrce of gravity can b^ 
to carry the trochanta ba ck and cxt ema By 
rotate thafL The lame forces act fa a rimflar 
TTtwnnfT 00 the kiwtt fragment when there b im 
unlmpacted fatntrochanteric fracture, 
capeale of the Jrint may also asriat fa hoUing tbe 
uppa fragment fa poritkn. 

U he Iractnre Caches the ksaer troc^^ 
thb fragMut may be dbplaced upward ana 
forwardbytheUlopwxu. If the greater trod^er 
b brckui off the gluteus roedfas and minti^ 
pyriformb, gemelli, and obturator faternto tend to 
«H«p3T^ It Upward and backward. , _ 

a pertrochanteric fracture, oca paariog 
transveraity aaosa the shsJt betww t« 
trochanters, tbe impa fragment fa 
alOT»JIy b a aobwclaita* 

fracture, the additional action of the Ihopsw » 
the upper frapnent tendi furtha to ^ B 

ertei^h'andfleiit. iDtractomfathar egkpa* 

fa fracturei at other lo-tb a^ 
diijdacement cf the lower fragment a prooe i 
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occur due to the acUon of the mu$d« bndpng the 
line of fracture In securing ollnetnent In per 
trochanteric and subtrochantenc fracture* and 
fractures of the upper part of the upper third of 
the femur we belJe^•e that the lower fragment 
must be brought In line with the prereducilon 
position of the uppcrfragn>ent,i.e- mtoabduetjon 
whereas we do not bchc>-e that the lower fragtnent 
should be brought ui the line of the prcreduction 
position of the upper fragment If it is abducted 
m fractures m the lower part of the upper thud 
the middle third or the upper part 01 the lower 
third of the shaft as we shall show 
In fractures of the shaft the lower fragment is 
almost constant!) displaced postcnorli and up- 
ward with relation to the upper fragment and this 
IS partially due to the action of graint) portlall) 
to the tone of the gastrocnemius and jxiphteus and 
plantaris muscles flexing the lower fragment on 
the leg while the muscles bridging the site of 
fracture produce shortening Moreo\’er the 
adductor muscles are of the greatest Importance 
m fractures of the shaft The strong adductors 
tend to displace the fragment* inward and they 
exert a more deckled effect on the lower fragment 
since in the upper fragment adduction is c^jposed 
by the attached abductor*. The adductor longus 
pullmg up on the adductor tubercle tends to 
shorten the distance between the inner condyle 
and the pubic ramus. Abductors tend to abduct 
the upper fragment and thus an angulation with 
the convexity outward 11 often produced es- 


peciall) when the fracture is m the middle of the 
shaft To o\trcorae this angulation and to secure 
sagittal alinement. It Is praclicall) and e^•cn 
theoctucallv incorrect to am} the lower frag 
ment into the pr er eduction hoe of the upper frag 
ment- ue abductiem- On the contrary the leg 
and lower fragment must be carried into ad 
ducUon to relax the mosdes which are producing 
the defonnlt) In a number of cases we hast 
pixA-ed this rcpeatedlt to our satisfaction that to 
correct external angulation of the femur in 
iiactuTts oi the iliaSl, the \eg must be earned into 
adduction Abduction only increase* dcformit) 
This sagittal alinement is eas> tocoirectandmaln 
tarn It is only shortening and poslenor displace- 
ment of lower fragment which offer an> difficult) 
In SQpracondtiM fractures the lower frament 
Is flexed on the lower leg and upwardl) displaced 
Here gravity again and the gastrocnemius 
popliteus, and plantans each pla) a part m pro- 
ducing the posterior displacement Muijes 
bndgmg the fracture effect the shortening T or 
Y fracture* into the knee Joint are m effect 
tupracondyiar fractures but ^th the added com- 
plication of ln^ olvement of the Jomt and some 
times of separation of the condyles. 

Fracture* of single condyles may or ma) not be 
attended with dis^cemenL Here muscles pla) 
less a rdle and the resulting displacement is largeU 
the result of the fracturing force 
In epiphyseal separation at the lower epiph)’*is 
of the femur, the lower fragment is generall) 
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FI( 4. UodiSed Ramil 1 mctbod. Tbe opftet bud I* 
•dded U cor i B . t povtMfer dtipUcemnC oi lo«rr 
fnciout. 


utenorl) dlspUced aod t* ileied oq the loircr leg 
Why the anterior dnpU cement occurt ia bard to 
ciplaia, but ao Irequently wu tbla lesloD produced 
by a particular force c-g a boy fettlog hb kg 
caught m the ^lohes of a wagoa ^t h became 
koo^ ai a cart wheel Cnaure and in abaeoce of a 
better ezplinaboa, the fairly coottant displace 
mest may be attributed to the particular free 
tunng force. 

Hrraopa 0? rucATunirt 

In this aenci Tarlcns methods of treaimeot haiT 
been uaed. In the other fracture aervices of 
Qiarity Hospital the roullDe dlffen from the 
methods mea in our wards. We aball h u we v Tr 
outline only the routine and the methods used in 
oar service. SeiTntv-nlne of the to8 cases re 
ported in this article were treated In our wards. 
Anatomically tbeae 70 fractures were divided as 
Itendttd In Table IX. 

XIodspeatiwn ef RaisdTs wuUtod in Irtatimt 
fractures of tkc skafl ef Vtt fewixr In 1924, RanelT 
oi Meiboume deicnbed his method of treating 
fracture* of the femur We beUcre that this b the 
method of cboke b treating fracture* of the tm- 
per noddle, sod lower thirds of the shaft of the 
fannr above the simracondylar r^oc and below 
the subtroebanterfc region. The method b 
bteoded to rest the muscle* b their most ac 
costomed podtkn and by a combbed pull 00 the 
knee and toe lower kg to aext a force on the lower 
fragment of the femur b the iKtrmal line of the 
ihiut (Fig 3) A bath towel b placed uridcr the 
popliteal space To suspend tbe leg at the knee 
thb towel, a rope pajK* up and around a puDey 
A from which pulley a perpendicnlar drtpped 


tabu: IX — ANATOinCAL OjtSSmCATIQH 


bead. 


Eptehystal stpantiM 
trsetom 
In tertioch meric fnetnres 
GfcaUf trochintcT 
Sabtrochuteric 
Sba/t 

Sopfscsodytar 
SupcacDadrlai T 
NotclaMlM 


would fall just below the tuberck of the tibia. 
Thence the rope posKS around puDcy B on the 
foot of the and back and around poOey C 
whkh b attach^ to a spreader separatlu lateral 
strips of a^tsive applied to the sides of the lower 
leg Then the rope posse* back and around 
puik) D which b Init below pulley B 00 the fort 
of the bed. A ® poonds (for adnitt) b 

fastened to the end of the rope RuskU eo- 
phasiied the necessity of putting the leg bto * 
p ^rtiTn which b moat natural for the mnsdes. 
He recommended the lac of a pfllow under the 
haree and the lUA to crtmteraet posterior d»- 
pbewnent ed the lowtr fragmait 

The only difficulty encountered was the tend 
eoCT to perristent dbpbcHDenl of the lower 
insgr o CDt a^ one of us' inatltoted the u* of ^ 
imper band shown b Flgwe 4 to overcome this. 
Tld* band b made cf caniaa and b separated iron 
the skb of the thigh by coUon. It b sti^mmW 
on dlher end by books 00 a 1 ly l Indi pto o* 
wood the length of which b the width of the 
canvas. From the center of thb stnp cf wood, • 
rope pasae* op and cephabd around a 
10 pounds of weight are pla ced cc the end of 

rope. Thb last pulley should be placed » that the 

pull b perpendicular to the thigh. 

We use Blake s fooUtiap to prrN-ent fc©t 
Aa far as rotation b ctocerried It b har^y 
necessary, few as Rnsaell has said 
the popliteal space prevenb this undesirahic 

fa lie ^ 

when tie IjKtuie li fa tie middle <» 1^ ™ 
o(tiieihell.theleil«t»tileiibto ^ 

thomWlfae. TMi faverieUy h" tlie dgl^ effect 
end Mie ihould not be be^e^ 

Inmmt b fa more ebdnetlni then tbe 
.t toptfat to befai tie tr.*™ti Into edfa^^ 
bj farther ebdimfliig the ’iJJT 

peiedindol but correctloc here li 

the Imrer fniment ewy Inm th^ “ 
Se^?^ U.toeddDcttie.boJeleg Thb re- 
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lajes ihe adductor muscle* which produce the 
defomutj WTicn the fracture i* in the upper part 
of the upper third of the shaft, lc almost In the 
wblrochanteric region, the leg must be abducted 
Here the abductor* ha\‘c control of the upper frag 
ment and the lower fragment must be brought 
Into the prcrcduclion line of the upper fragment 

It is datraUe to institute immediate treatment 
in fractures of the femur Kxamination should l>e 
done at once, an \ raj should be taken >m 
mcdialcij and when the nature of the injur\ has 
been ascertained to be a fracture of the shaft the 
femur and Russell s is the method selecletl for 
treating the leg should immediatelj lie suspended 
in the apparatus. Morphine ma\ be gi\Tn Inii an 
anaathetic is not ncccssan \\c ha\e found that 
when deiaj is encountered some dlfhcullj ma\ lie 
had in ONTTComing shortening and dispbcemeni 
Shock does not contra Indicate the apjdicaiion of 
the ipparalus, Occasionalh we ha\-e found it 
nccesiarj to use more than lo pounds on the 
lower Tiook up for a few daj-s espcciall) if the 
indix’idual Is \erj obese or \en muscular This 
weight must be reduced after correct position Ls 
obtained olherwise oN'erestenslon mas result and 
pcnistent ON*crexlension u to be Q\oided 

Repeated \ raj cjaminailons are ncccsaarj 
opOQallj during the time perfect alinement L* 
faring secured. At the end of 4 dajT the frag 
should be in perfect allnetneni but this 
•oroetlme* means sei-eral adjustments of the 
apparatus to secure changes In position. 

'Ve keep our adult patients in this form of 
traction about 8 wee!^ adolescents about 6 
week*. Toward the latter part of this penod. the 
patient Is measured for a Thomas u-alLing caliper 
brace, whichlsappl^ Immedialelj when the trac 
tlon is removTd. The patients wear the brace daj 
and night for i month thej lake it off at night but 
continue to wear it when walking until from 5 to 
^months hai’c elapsed from the time of the injury 
They should remo\'e the shoe dailj , Tk'aah the fool, 
^d put on a clean pair socks. They are in 
•ttucied to keep the knee hin« locked when they 
^ Walking and to open It each time they sit down 
^ioreover, they are instructed lo sit on a table 
rach day and work their leg with a muscle excr 
ci*er attached m order lo mobDIre the knee 
5) 

rradura of tke shaft The technique we use has 
secured excellent results in our hands. In this 
*crie* there were 31 cases of fracture of the upper 
™ddle, or lower thirds of the shaft of the femur 
^^fa^tted to our service One was a compound 
fracture on which an open reduction was done and 
the fragments were fixed with a Lane plate Sub- 



sequentlv the plate had to be remcn-ed The 
end result is not known. One was an old fracture 
of the shaft with non union A bone graft was 
done and union resulted Three of the patients 
UansfeTred to other horoitals and were thus not 
treated entirely by us. One of these patients was 
treated by Russell 1 method in the olner hospital 
The result was unsatisfactory and an open opera 
tion was done One patient 80 ^•ea^8 of age had 
a compound fracture and an open operation was 
done immediately This patient died- Hie 35 re 
malolng were treated by the modified Russell 
method described heron. Two died One, a 
patient 68 year* old de\e]oped dlarrhcca and 
delirium and died and one aged 71 year* died 
from a cause recorded as bronchitis. In none of 
the remaining 33 cases was it necessary to do an 
open operation. We have been able to follow up 
9 of the 33 7 of the 9 obtained a perfect result 
with no limp, no shortening, no stiffness and no 
weakness. Another wrote that he had a perfect 
result with no shortening no stiffness, but ne also 
stated that the musdes of the affected leg were a 
little weaker than of the other leg He attributed 
this to disuse and said the strength of the Hmb 
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ritf ItMtLOnl RcHril«tBetbaluanl(Btmtkcltiimrecb»iUTkfactiT«*c4 
tbcfeora' Tie U «UKtirt«d 4ad RtUlfd. 


vu mpnn-iiij Tb« ninth uikot r«pbcd that 
hh result was oot exactly periect, that ms ieg wa* 
strong and he did not limp trot that be hid •ome 
etcffnm gl the knee and the affected limb was 
about o« inch shorter than ponnaL An \-ray 
picture taken before dtsmlml (rocn the bospitm 
showed good position with calha. 

Fradura ^ Ute nfck ef Ike femmr Uliitinai) s 
method hMprobaUN gimi thehirtest percentage 
of good results m the trratmeot oi fractures ot the 
ne^ of the fanor T\e hate osed -* method 
modlffed from RusacU s traetke In the treatment 
d these fractures. So far we ha\e not employed 
it in a sn^oent number of cases to report on Its 
efficidcy ' The applkatloc of the Russel) ap- 

C tns in treating fractures of the neck of tm 
IT makes the patient far more comfortable 
iVrtri If be is encumbered with a casL The 
apparatus is ipplkd in the usual manner but the 
leg IS carried into marked abduction by swingmg 
tlw krwer pulleys out (Ftg 6) The ^ also Is 
rotated internal!} b) an adhesi\-e bund which Is 
started on the lateral aspect of the kg and runs 


op and in and around the kg It is faced witi 
another piece of idheihT where it cranes to pp- 

tact with t^poalerfoc aspect of the limb and nt*Q 

this adbesi\-e t rope pawea cwt and * 

puJkv Six pounds are attached to the end of W 

rope. It is esacnlial to attend da^^to 
n-Sedve straps and r^ce them with fresh cdcs 
i the first signs of iltoping 


S^v-e straps and r^ce tbemwith fresh cdcs 
at the first signs cl itoing . 

In the dderly twEndoal, we acrew tw ir^ 
mmu t.*rthcr witi two wood ® 

nwtbcd dcwcribfd bj Dawpo 

otetMitj of fcttiog lie elderiy P«Mt out “ >*? 

IiponunounL ^Ftwoximeti^ tk tagnimU 

prooatot wd mav be done 

Sth UtUe dbaaniort to the pattoL The 

lion doe. oot exp.* tie 

Two diill hole, aie made in tie en^ 

thelemorptf beneath tieg™teT IrotatCT IW 

drill., Juri > little laigee 

ShaS i the wood wnew 

head throosi tie a*>iull^lwf^^ 

Ibefennn They oolr^ tl^ ^ 

The wnewi may be ^adwd 

femur without reririanco. th de^ 

heBl aod with free rotatim of the tmlhrooeo 
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portKjns of the thank In the drill hole the saews 
approximate the head to the distal fragment 
7) If the patient Is not too sick wep^onn 
the operation within 34 hours after admission 
\\eha\-c used this method recentlj m middle aged 
bdiNiduals with excellent results. The\ arc per 
Butted out of bed m 3 to 5 da}*s but arc not allowed 
unsupported weight bcanng on the afTected hm 1 » 
until union is complete 

Inirrir^chanicTic fractures of Ike femur Inter 
trochanteric fractures are closcK related to 
fractures of the neck of the femur The prognosis 
as regards union is better m intertrochanteric than 
In fractures of the neck of the femur Inter 
trochanteric fractures are cxtracapsular which 
makes a decided difference due in great part we 
bdie%-e to the fact that the fracture line Is not 
bathed with i>Tio\'ial fluid S>'no\ial fluid seems 
to Interfere with union — a factor which we ore 
attempting to pro\e experlmentall) in dogs. 

In intertrochanteric fractures we use t}« same 
methods gi\-en for fracture of the neck of the 
femur \\e ha\T bad enough expcnence to sa\ 
that Ruisdl 8 apparatus >ield 5 excellent results 
(Fi^ 8 and 9), and at the same time keeps the 
patient comfortable The leg must be obductetl 
and Internall) rotated Martm s method Is also 
of deeded \'alue in the treatment of intertro- 
chanteric fractures and os roan> of these patients 
are old, we sometimes use it 

PerirocManienc fractures of the femur In the 
pcrtrochantcnc fracture of the femur the upper 
fragment lsgej>erall> markedh abducted and ex 
tcrnallj rotated Russell s method Is applicable in 
the treatment but the lower fragment must be 
brought m line with the upper and therefore the 
hmb is earned into abduction and b externally 
rotated b> lateral skin traction applied in a 
manner analogous but In an opposite direction to 
that used In securing internal rolatron m fractures 
of the neck of the romur 

SuhirockanJenc fractures In addition to being 
abducted and externally rotated as In pertro* 
chantcric fractures the upper fragment in a sub- 
frochantcnc fracture Is under the additional In- 
fluence of the iliopsoas muscle and ma> be 
markedly flexed Rusell s apparatus is still 
applicable m these cases but toe pulle>'s at the 
foot of the bed should be elevated to produce 
fleilon of the hip In treating this fracture how 
over we prefer to use a Steinmann pm Kirschner 
or calipers at the lower end of the femur to 
obtain skeletal tracUon, 

l^rodurcj ^ He ireaier and lesser trochanters 
’^en the greater trochanter is fractured, there 
may or may Dot be displacemenL If displacement 



Martin « Dwtb^ 

is not present it is luflicxmt to put the patient at 
rest Immobilking the leg for 6 weeks. Sus- 
pended traction IS much more comfortable and 
just aseflicient as immobilimuon in a cast- ^^^^Ln 
separation Is present it is raeraJl> charactemed 
b> upward and backward displacement of the 
trochanter and the limb is put in a position of 
obduction external rotation and fleson at the 
hip Here again we prefer suspended traction 
with the Russell apparatus to immobilization in a 
cast 

WTicn the lesser Irochanler is fractured It ma\ 
or may not be separated from the shaft If 
separation is not present immobillzaLion for a 
nenod of time sufiBaent to permit union is all that 
b necessary ^\^lcn separation is present, it is 
characterir^ by forwaid and upward displace 
ment of tbe trochanter by the fliopsoos, Approxi 
matioD of the fragments can be best secur^ by 
fleung and externally rotating the thigh and the 
limb is Immobilized in thb position by skeletal 
traction or by a plaster spies, extending from the 
nipple line to and including the foot 

Epiphyseal separations of the femur Separation 
of the epiphyses is fortunately rare. \\'hcn 
separation ^ the upper cpiphjrab occurs it fa in 
immediate effect comparable to the fracture of the 
neck of the femur Howe\’er the remote effects 
differ because of the age of the padenL It is 
essential to secure exact reduction This is at 
tempted under anesthesia and if successful, the 
limb Is maintain ed m abduction and internal 
rotation by the use of Ruasdl s apparatus applied 
in the manner described for fractures of tbe neck 
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>!( K loteTtracbantenc fri tw oa tdmtwbifi In 
Tboaui ipimt 

of Lhe femur Tbe appamiu* u rtiTw\'ed »/t«r 6 
The j'outh U allowed to bear «'dgbt on- 
tuf^wrted titer 6 to 8 weeki. Open reduetkm (• 
to be retorted to If luccett U not achJev-ed by the 
doted method RcpUcement of the conical i^per 
eod if the dlaphjtit in the coneax-itj of the opper 
ep 4 ih\'iij IS the end in \iev Eicfakin of the up^ 
cpipb3'»i9 IS resen-ed for lone ttn/iding cues In 
which traumatic arthritis hu de\'elo;m and t 
ntjaftetor) functiootl result others^ aeema 
imnossible 

tSTien Ibc lower epiphieis is separated from tbe 
shafts unmedlate reduetKm under aoffsthetia 
should be accomplished The limb is immobfllzed 
in a plaster cast in the podtion of flexiaD at the 
knee. After j weeks, the cast li bl\-al\Td and 
dally gentle motion is begun- After 6 weeks, the 
natiait may be permlttea supported weight bear 
Ing 

Svpncond'tiar frccitsra of Utt femur \\chave 
used Russell s apparatus in treatment of supra 
condjdar fractures of the femur and ha>x found 
the method unsatisfactorv in these fractures. 
Here there Is marked posterior drsplacemeot of 
the short lower fragmcnL It Is Saed on the lower 
leg Russell b apparatus docs not permit the 
degree of 6eiion ci the knee neces*r^ in these 
to secure proper alinement of the fragments. 
Too frequently posterior dlspUcement of the 
lower fragment persisted when wo used Rusaefl s 
method Therefore we ha\T discarded this 
method and are usiu akdctal tiactiou with 
satisfactory resuJti. The method is shown In 
digram In Figure lo Traction Is obtained by 


Fill 9 PakabimnxlujtcTfcffsctmTtaspodptaWco^ 
Saaw cm u tbovn b Flfun 8 s/Uf t natDxot by raodlM 

RmdrsnrnWfFls 6) 


passing a Siainmatin pin through the Ubis 
pesletior to the crest and Just Wow the lubmt 
A wtil padded double Indined plane b 
under the leg with an obtuse apex angle of aboot 

IIS degree*. The boards are so arranged that the 
apex prease* up 00 the lower fragment Fromt* 

horsetboc atfiched lo the Stdnmann fin In tbe 
crest of the tfbfa a rope pasKS derwn and o\tt a 

puDey 00 tbe foot of the bed. This pulley mt^ be 
at such an de%wtloo that It is below the lend of s 
line profeoted fr«n the shaft of tbe femur ^ 
other words, the puH Is so directed t^t the 

poaterloriy displaced lower framnent U pressed 

^ the apex of the double Incbned fd aoe. in 
adults, i< pounds for 36 to 48 bourn are 

lo secure reduction then the w^t isrrfuc^o 
IS pounds to maintain the poalticm ^ 

U muintahri In tbh 
obtJntd (J to 6 woi.) 

nar.tti, U ailntiluted •!«) Uk foUmt 

The after treatment Is slml^ to that used to 
fractures of the shaft of ^ 

I fractarauf Urn of Ih femur 

f^iAto doWy 
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FTff 10 iirtbod nvd in trraticy; fQprarond>'Ur fnictuiT of lire ftintiT Thclmcof 
tnctwn b bctw » Unc prn/«tej frnin tb« f«nnr and Uw of tbe doublj tudinod 
plane prt'«rt up on the Inirr fracment 


tore 11 complicated bj hxmorrhape into the knee 
tbc blood) fluid Is aspirated and the joint is 
ht-aged with norma! aalme This is repeated as 
often as Is deemed necessary 

Fradurt of a single eondxi( In fractures of the 
coadj-la thw is no displacement of the frog 
ments fixation In a plaster cost Is an adequate 
iMlliod of treatment Here 8^*no\ia! fluid we 
hclie\T is prone to dda% union and no non 
•npported irelght bearing is permitted for 4 to 6 
Booths, ^\'hen there Is displacement of the frag 
Boris, reducUon naa) be accomplished b) 
Bsmpulation of the fragments when the patient rs 
iBder anjesthesla but if this Is not successful 
loogiiudinal traction on the leg with lateral bands 
to Correct \‘anis or \'a!gu 5 or open reduction end 
fiiation with a wood screw Is resorted to 

E.VIVBESCaTS 

It is to be remembered in reading these results 
that the patients were treated b> mony different 
rocQ using a \'ariet> of methods. 

It wms very difficult for us to follow the clas s of 
patlenU reported In this paper The> are the 
P<>orest people of the aty and state not infre- 
q«ntly uneducated, frequently unlnielbgent, and 
often they change their addressea. Conseoucntly, 
as Would be expected the percentage of those iwe 
able to follow to determine the end resul^ »5 
He sent out questionnaires to all those 
PJticnu who wer e dismissed from the hospitaL 
He ashed if they haH a perfect result or if they 
had hmp, weakness, stiffness shortening union or 
non-nnlon^ anH aty> how long it took t h e m to get 
the disabibty resulting from the fracturc- 
received but 84 lepbeaTTwenty-eight of tbese 
from patients who were under 13 ° 

at the time they were admitted to the hospitaL 


As airdd) staled the middle of the shaft was the 
part usuallv aflccled m children Twent) three 
(8j per cent) of the jS replies receiNcd from the 
children showed that the cnild had a perfect result 
with no residual of od> kind whatsoever T^c 5 
remaining were partiaJl) disabled It is remarka 
ble what powers of repair and compensation are 
read) m vxiuth to oiereomc the injury One 0/ 
these children had union with overlapping and 
shortening of a centimeter to a centimeter and a 
half at the time of dismissal and now has a perfect 
result with no residual of any kind. In the grow 
ing child the shortened bone may grow faster 
tliM that of the opposiic leg so that the asym 
rocUy IS overcome. 

From patients o%er la years of age at the time 
of the miury we recci\*ed 56 replies. These are 
tabulated in Table "V. In computing the results 
we considered as totally disabled those patients 
who were con&ned to bed or who had still to use a 
brace or crutches or both as partially disabled 
patients who could walk but who had some 
residual, limp stiffness shortening, weakness, 
etc. and as perfect results, only those patients 
who had absolutely no remaining evidence of the 
fonner fracture. 

SupracondyUr fractures and subtrochanteric 
fractures show the greatest per ce ntage of imper 
feet results. Replies frotn 4 patients with supra 
condylar fractures and one with supracondylar T 
fracture show that a of the 5 are totally disabled, 
s are partially disabled and only i had a perfect 
result 

Both of the 3 patients with subtrochanteric 
fractures who replied had Imperfect results with 
limp and shortening 

Only 3 (33 per cent) of 13 patients with frac 
tures of the neck of the femur had a perfect result 
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TABLE \ —RESULTS OF FR.\CTURES OF THE FEirUR IN PATIENTS OVER nrEL\E YEARS 
OF AOE 
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tiv'e h8 per cent) ire totallj- dlubled ind 5 (38 
per cent) are parthUy dliabled Four (30.7 per 
cent ' re^iort noo union One patknt with frnciurt 
of the neck of the femur died after (envug tbe 
hus] Ul Thii cue rt not included in the com- 
putaQoos of end remits 

Inter tn.ch aQteric Inctoree ibow a higher 
percentage of good remtu. Focr (j 8 6 per cent) 
of 14 patienti had a perfect result. Tro (ta per 
cent) are totallv dlnbled Eight (57 per cent) are 
partialtv dimbled 

Twenty-one paticnti with fractura of the thnfl 
of the fetnor reiponded. One of these hid a 
fnctoie fn the iroper third, ODe had a fracture In 
the lower third 01 the thafL Both of these petleoU 
had a perfect result Tbe remaining 19 had 
fractures In the middle third of the abaft of the 
femur Of these 11 patient* 13 (63 per cent) had 
perfect resnlti, none is totally dfaublcd 8 (38 per 
cent) ore partially dinbled. 

SUIUIAXT 

Three hundred and aght ca*ei cf fracture of the 
femur receh-ed treatment In the ward* of Charily 
Hospital, New Orlcin*, from June i 1909 to 
May 31 1931 One hundred and ninety two of 
the patknt* were males, 115 were female* (i 67 i) 
and the kz could not be determined from the 
record of one. SeiTnty nine of the pstienU were 
on the author’* •ervic*. 

The first decade of life was the decade most 
often affected there being 70 case* in our lerka. 
Thirty-aii per cent of tbe patient* were onder 
*0 4iJt8pCT cent were 50 year* or older 


The *11111 eJ tbe femur espeoaJly of tbe middle 
third U the moat common site of fracture In the 
first and »ecoDd decade* of h/e the fatertm- 
chanterk portion and the neck are the mere 
commonly affected afiei 50 yean of a^ 
Althou^ there were fewer feroaks than male* 
In the entire leTka, there mere pft8»rtiemat^ 
more wwoen than men with fracture of the wes 
of the femur and with Intertrochanteric fricturet 
Niw per cent of the ca*es were cnoipiUcatcd hi 
fracture* m other bone*. Two and twentyie^ 
hundred* per cent of the caae* bad fractore* fn 
both feraura. . 

fn 3 6 per cent of the cn*es the fracture cf tbe 
femur wa* compound. 

Ner\-eInjQiywa* uncommon. It occurred ooa 
but wm* the rwult of tbe treatment In*tead of the 


fracture. , , 

Fracture of the femur m chOdren 
always In tbe middle thud of tbe ih^t 
lolu were almort alwa^s oceCent, In ipfte « * 
^•ariety method* n*ed. 

In a 1 of the 308 eft** fracture of^e fmur 
lome aort of iterative proceduTt wu dcre. 

The mortallV rate fer the wS 
per cent for ^ntertn^terk fr^^ «« 

Mipercent and for fracture* of the neck t< U* 

In tratlng frKtnra o( 

RumcIIi metlod with 
choicn, 1“ 

leric rmro, wn tbo ii» * modlfiotloii 01 

metb^ 
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Eight} four rrplif* were rcccuctl from the 
crurtUonnaircs wmt to the patfcnL« Twcnt> 
tight replies were from children under 13 jeirs of 
ape at tne time of their adini*'ion to the hospital 
3^ or S 3 per cent, of the<c rcccucd perfect results. 
Fift\ m replica were reccisTd from patients o\cr 
13 }-ear» of ape at the time of their admi ston to 
the hospital Those with fractures of the shaft of 
(he femur show the best results (6a per cent per 
feel) Patients hannp fracture of the neck of the 
femur showed 33 per cent perfect results ib per 
cent arc totalU dusablcd and ^8 |>cr trni are 
parUall} disabled Thlrt\ and vr\cn tenths per 


cent ha\-c non union Tw entj -eight per cent of 14 
patients with btertrochantenc fractures had per 
feet results, Fifij ses-cn per cent are partialK 
disabled and 14 ncr cent arc totall} disabled 
FighU per cent 01 ^ patients with supracondi lar 
fractures ha\*c persistent disabllitj 


RFJTRF~NCLi 

I MA*n 3 Dtxrrtr FrartBre of the netk «>f ihe femur 
1034 xr\-u, 613 . 

t RissEii,\\ li Fracture of the ffuinr IlnLj Sorj; 
1014 xJ 401 
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RENAL COMPLICATIONS OF BILIARY TRACT INFECTIONS 

ViTLLARD BARTLETT Jl, II D Sr Lorn 


I N 1918 the occtnrence of acatc aephritfi with 
tupprruioo of urme u a cocDplkatkn of 
levtre bilia^ lofcctkm wai forcibly called to 
our attcQtioa (C^tae i) Sioce that time we ha\'e 
cmtocDanI> atimated all caao of gall bladder 
dame fnra the ataodpolnt of renal functtoo. 
Meanwhile we hare teen renal fallttrt In J roofo 
patients (Cases 3346 i>) and ba\'e found a 
wmilar case history (Caw 5) In our records of 
less recent date Tix occurrence of so grave a 
renal complication in 6 of these 7 easel ofa total 
of 56 pattenu with disease of the biUarv tract 
onder the care of my father and m>'sefi since 
Case I is certain]) not a common cj pcTteoce In 
the practice of moat surgeons. It is an mdka 
tion of the fact that we at least, hax-e to deal with 
very nek lndi\'iduali, nertlcularij during tlraca 
of economic streas (si Tbe fact Is that ai^darir 
few dinjrians ha\'e coocemed thcmselm vitn 
the poanbQity of renal faBcire hi bdiary lo/ec 
tion whereas the chances for pemutent dam- 
age 10 the liver panoeu and heart are itirly 
geoerally appreciated Judd reported before the 
SectwQ on General Surgery U the Aioencan 
^ledical AaaociatioG in 193) an inddeoce of 
droilatory SMrtem disease o^•er $0 per cent hkbw 
among patients with surgrcal of th^hflL 

aiy tract than was the Incideoce for the age group 
according to the statistics of life hmuance com 
panics. 

The majority of the few cases reported has 
been in the German llteiatare Clainoonl and 
Haberer in tgir presented c of renal fafl- 
ure occumiig after operatloiLs on tbe biliary 
system * patients reccnTfcd. The presentatloa 
of the Individual cases Is so Incoimilete that a 
crlticaJ evaJoation of them is cUfliruIt Pre 
operathT arinc findum were nn ni m l in i case 
and were indicative of tidiiey damage in itwahw 
Tbe occurrence of jaundice was consta nt, but 
postoperative bOe drainage is mendoced only 
once. An patients but one were subjected to 
cbolecyttectomy and chdedochostomy ooder 
chloroform anesthesia. No indication ft g^ven 
of tbe competency of the drculatioc to mafntatn 
output of urine tod it wm i-t probable that In 
ooly I of tbe 3 fatal cases was tuppresdem of 
nrlne due to nephntia. These antbors did not 
s ucc eed in producing anuria eiperimeo tally by 
ligation of the commoci duct m dogs though ratal 
fanctioci by dye exaetbo sometimes showed ho 


pairment. They coododed that the dog was not 
a useful experimental animal for tbe puipcae, 
that anuria was always the result of parenchyma 
tous damage in dlntcal cases of deep jaunbee, 
and that im ec ou s might have to content them- 
selvea with cbolecyttostomy in inch padenti. In 
the same year Steinthal mendooed having seen 
such a case in which anuria developed on the 
fourth day after operatioD with death and char 
actenstic antopsy findings of acute tabular de- 
generalion. He cooside^ that the anesthetic 
had been the pnecdpitatlng factor there having 
been a latent renal insufficiency as a sequela cx 
liver damage. Beck and SImi<» also reported 
having such die in uricuifai vlthout 
operation, Staehrii in 1931 presented a case 
of his 01m, tbe patient dving anoric 3 days after 
cbolecystcctoiny and cboiedcdKStocny there had 
been albumin In tbe urine before operatioo au- 
topsy showed petechial luemonioges Into all tbe 
organs. He miewed 3 of tbe cases of OalniKait 
ai^ Haberer and a case cf Rehr s, that 0/ a 65 
vear old man, jaundiced who put out onlr soo 
cubic ctotlmeten of unne before death 4 days 
after chcJecystcctomy antepsy to this eye 
showed only jaundJee of all organs and ■rterto' 
sclerotic kiiln^-s. SlaebeU belle\ed anuria to be 
the sum cf many facton, most txcmhient of 
which are loog duration of dls ei SB, Infection, and 

deep fauncbec. Aa for tbe effccti of anotlrt to 

acute yellow atrophy of the liver was not f w™ 
at autopsy In any of the cases “ 

tubular necroali (attributable to ether) to 00^ 
one. In commoo with the prc^’^ously 
•uUion. ht p<«lnl»tni « primarv Uver 
ieiassRtabtOvat wikh '>^,‘^‘“ 5 ' ‘‘f 
K7U 5 e reammcKid 
ol Uk Hdmyi Won 

In trato •ovon chotegrtU. to 

mendatloo wt mmt 
roc Uh! naKmi ordtatBy 
edmen oo Ihb ptcticnlar 

SS“ot“,Si 
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|A«K)\sulpV>oncphtVia\cnn cxcrttion was pw 
cent, a In it 40 per cent one o( 45 

E cent (all in 2 hour* after Intramuscular »r>- 
tKm) and one m wh>ch it was 40 per cent 2 
irs after lntm\‘enous injection Two of these 
patients had albumin and h>-ahne and granular 
casts m the unne We do not consider the^ 
rKtrmal hgures for phcnolsulphonephthalcm ei 
OTtJon m patients ranging from 23 to 50 \cars 
of age It is our opinion that onU 6 of his 1$ 
patients showed n^l> satisfactory dw cxcre 
tion (60 per cent after Intramuscubr mjectlon 
in 2 60 per cent in i and 65 per cent m t after 
mtrav'enous Injection) Abrahamvin urged quite 
properly that IJ dN’e excretion vi ere low eitensiye 
operation was to be guarded against whereas a 
normal d\-e excretion offered some assurance that 
postc5>ciati\-e renal failure was unlikeU to occur 
\Mth certain eiceplions to be discussed later 
wt quite agree to these proposals 
WTensk) and Colp made ohseryations on 
the nitrogen partition of the blood In a large 
*«ics of patients with biliar) tract disease be 
fore and after operation m man> cases some of 
these patients had e\idence of nephritis though 
It b not made clear that ans of them deN-cloped 
*upp«ssioa of urine. The man> obscr\'auoo5 
In their last two papera arc N-aluaWe matenal 
from which to draw conclusions though the con 
dorioni to which we have come from a studs 
of their figures dilTcr widel) from those of the 
lolhors. it b necessary to be specific In the div 
oosaon of these papers. 


In tie *e»od paper Table I b<t* ^6 ca*ei oi WUaiy 
disease* without jaundice or other cocmlkalioo and 
BormaJ blood nitroicn fiffum Id all Table II con 
13 “mild and modertte cases with Jaundice bsit 
sJboBt deiDODstrtblB kidney Involvement or other com- 
Four have Uood non protein nil/osen 
of m (1 cases) 6jo ajsd 71 7 The authors con 
*woaIl of tb^ as bdn* within nonnil limiu. apparetvUy 
opu biing the s last npurc* as being probablv doe to 
®«**iTe aitrosetKms intake In dkt and coocnxJe that 
dt Julies of Jaundice “In the absence of kidney 
^^’pGoitfcrns apparently do not influence the Wood 
for non-protein nitrogen. Table III com 
8 case* of mlid and njodente biliary tract disease 
or without mDdeat albuminuria and a minimal noro- 
w of casta. Only one of tbeae patients was jaundiced 
are commented on as having no nitrom change 
3 ca^ bad Don-protdo nitrogen value* of 40, 
S7 7 and 60I Table IV lists tlwi fincDngs In 0 cases with 
proved rtructural livtr changes and It is tie aulbori* 
c*mrat that no particular dungc In blood nitrogen is 
“°«d In the s patlenti who dicu, bowever non-protein 
“hogen was 60 ui one and uric acid was C3 In the other 
Uioo- protein nitrogen not detennined) Tlit the objec- 
ya r aised to the authors deductioos from prc-operatfvei 
•atkms In the foregoing tables are valid ia alio borne 
by the later behavior m the 8 patients (Cases 3^ 49 
j* 75, 80 81 81 83) In quertk* when one foflowi then 


In Tables \ and M nf ibe second paper and in Table 111 
of the third paper In Cases 50 iJ and 83 apjparently 
no oneiation was done Case 4<p has no postoperative dc 
termlnatloni rwrorded. Cases 75 So 81 and 8 j patients 
died after operation the first inlh a fatlhijr the third with 
a rising non protein nitrogen and no postoperathT de- 
lermloarioni on the others The 4 postnperatlse deaths 
among these j patients operated on occurred In patients 
who were not burxlictd 3 of them being in scute attacks 
of gall atone dkease and the fourth just after an acute 
etacrrtiatioa Further figures of value art given In Table 
\ of the aeeond paper which deals with comparisons of 
pre-operative and postoperathc blood nitrogen. A large 
Increase owurred in j 8 per cent of the cases reference to 
previous taUes show* that tbU occurred, with one eac^ 
tkm In cases operated on during an acute attack The 
author reports ift per cent of case* ibowfng a decrease 
following operapon ('Case* 3, 54 58 5 77} but in the 

hnt 3 case* tbe dUfereoce range* from aS to mllti- 
grams per too cubic centimeter*, appreehutlng the limit* 
of error of the method Case 75 patient dM although the 
ooD-pfotein nitrogen fell from 60 to 40 Case 77 patient 1 

f ire-operallve non protein nitrogen was 44.4, Is variotisfy 
ntrd at having a postoperative value of 33 3 In Table \ 
and of 0^ 3 in Table K\T where it appears inlh the cases 
classified as having both Jaundice and nephritis. 

There is m gcncfal much di(Tiailt> in recon- 
cfljnp the authors comments in their text with 
the lipum that appear in their tables. It is 
obvious that thev tia\*c not recognized that re- 
tention of mtrogen occurs In some acute ex 
acerbations of cholecystitis whether prrvxms at 
tacks have occurred or not, m the absence of 
jaundice and perhaps with normal unne. Thdr 
dmical obscrtTilions bowever have Impressed 
them with the importance of jaundice m causing 
renal lesions subs^uent to hepatic cell damage 
and with the further effect of anaslhetics no* 
Lablv ether on an organism that is perhaps 
barcl} compensated previous to operation We 
must dis3p« sharply with their observation 
that the rimpbcil) or sevent) of the operation 
Itself IS of IitUe consequence Any Important 
lowering of the alkalme reserv'c as a result of 
anwthesia or opemtiyT trauma should senousJy 
threaten a prccarioas liver and kidncj function. 
The fact that of the 18 cases these authors classify 
as having been severely sick the 6 postoperative 
deaths and the 2 non-operative deaths occurred 
m acute cases should be ample indication of how 
poorly acutely sick patients withstand an added 
Burfffcai insulL 

Walters and Parham reported 2 patients dying 
of renal insuffioency , one before the other after, 
operations for the i^ef of jaundice They made 
the observntion that foflowing ether acuesthcaia 
the blood nitrogen sometime* doubled In amiTunt 
on the second and third postoperative day*. 
They differentiated dearly between hepatK imd 
renal fnsuffidency in tb»e complicated cases 
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uwcuted mill ibe fornier there n abuo 
diBt dninige (d light cokred bile containing 
cmili amounti oi the bBe pjfmcnti little 
change occuii la content or vo4un>e of tlK onae, 
and the blood ore* remalm peniitently low 
It ii not onr purpoee to go Into the eztenai\T 
literature on jaundice but a few outatandlng 
fact* pertinent to this dHomloo deaare men 
tkc. Kcrwntrce Snell, and Greene have made 
erpcnmental ln%T*tigaUotu on ohUmctlrt iaon 
diM in the most exuosUv'e detail. In the dog 
the) dtd not obser^'e tupprewloD of mine and 
the^ found the blood nitrogen and ita partition 
largely unchanged except for a tennloaj rise 
unc add did not appear Bile pigmenli Increased 
m Nahie for 1 to 3 weeks then ronalned constant, 
due apparently to de ci e a ting production the 
initial lacrease was moch more rapid when the 
gall hiadder was removed at the time of the 
pjroductiQO of obstroction to the com moo We 
duct It wai also foond that aadtes woold ap- 
pear when the animals were pat on a protein diet 
and that it disappeared on resumption of a cartio- 
hvdjita diet It Is not yet koown definitely 
whether bile pigments or bQe acuis are the toxic 
laci < In jatmmce It wu the oriHing of Ring 
and Stewart that the bfectioQ of the pigment 
and not the salts of bQe produced bradycardia 
and low blood presnre T^ finding of bUlrubin 
in the tissues d<M not necessanh mean of comae 
that It IS akne responsible for t^ parencb>’ioa 
tota damage obseri'ed. Baewler Rous, and 
Hrown found that the elimination of bQe pig 
ment during }aundice was markedly Increased m 
the dog by flood dittresls with IntraiTnous 
sal me ^utkm the effect on the bfle salts was 
unknown No soch effect was obtained by 
diuresis from water by month but these authors 
felt that accmnuladon of bOe pqpitents might 
be diminished by such diorestt. The ‘flood dl 
uresis was produced with aalme aolutkn Intro- 
doced at ludi a rate as to be prohIbitOTy In 
clinical use. They give a N-ery tiwmghtfol dif- 
cnaloD of the signifi^ce of Janodiced^liidiaJ 
cells m the onne Bedlnmt as eNideo^ of renal 
injury Wangensteen and his co-workers in 
\ stinted the effect of repeated admhilstmtlon 
of ether and chloroform on output of phenol 
iolphonephthaldn following experimental cj>- 
stroettoD of the common bUc duct In dogs. TTiey 
found DO evidence of anpeinnent of kidney fonc 
tioo nor did anuna de^op. the urea nitrogen 
showed a terminal rise fca ooiy s of i6 dc^ 
Tlib raises the qoestloc of the Interpretatioa 
of renal functioo tests In cases in which both 
kldoey and Lvrr damage Is suspected Hanner 


and WTiIpple produced characteristic leiJom of 
the iiver by cnloroform and pbosphoms and In 
other cases produced obstructive janadke In 
dogs. Tbev then found In all cases an increase 
in phthalein excretion b\ the kidDe}% They 
explained this b> assuming that the lo or ij 

r cent of phthaidn excreted throt^ the bfle 
the healthy IK'er was shunted through the 
ludueja when liver function was grooly impaired. 
Tbeir condusloQ was that an abnormally hfgfa 
phthalein output in the presence of healthy ki^ 
neys should make one tuspidous of tenons hn- 
pilimcnt of hvtr function. For ocu own purposes, 
this adds to the value of the test. However the 
kldneja may be badly damaged In bllitry infec 
tions with Of without jinodiire and without k 
rious impairment of liver l esen'C, m our epfoke, 
though our own clinical cases are not l e p c rted m 
such a way aa to ofler coochisire evidence in 
•nppoct of that opinion. Caae ij sS 
OQ the other ba^ with gross and nncrcacc pk 
evtdence of hepatitis and phthalein einrtlon cf 
8s per cent in i hour after intravenous infection, 
procnhfy fa a caae wtucb fairly bears out tne a»- 
teotloD of llanDer and Whipple. In tbesrpapo' 
they quoted MoUer and Lunmard u reporufig 
a delay and deorase In pbesu5iilphoaepbthaidn 
excretjeo In patients with hepatic dfae^ these 
cases are spoten of by Chatnniet and Gamne 
in the e^■^deoce of renal 

Insufficiency The sublet most be regartW u 
being still contrm-mlal, espeoilly m mcw of 
fact that Hanner and Whippfe s work Is based 
on ■nlrnal cxpcrimentatioo. 

Wakefield Power and Keith have rtc^y 
reported a large smies of detenninatjoiij of in- 
orzanjc solphatcs of the blood b\ an crigniiJ 
voJumetric method as a criterion of fflri^ renaJ 
insufficxency In chronic nephritfa. Th^ 
are carefully and fully presented and me rit 
Inspection. They fwmd the rdphates Inotsitng 
bdoce a fall in pheoofsolphioephthaJma^ 

Uon- The closest correlatioQ cifatcd between toe 

behavior of the sulphates, the "area 
testef \anSlrkc the ipedfic gra^o^ 
urine as determined by the 
te«o<VcJlmnl.od#.ir 

mmlUon wll *h-c M 
n,y iaulBomcj- la S™"!? 

<}neases of the toUaiy tract ^ ^ nnne 

We have depaided on examlflition rf 
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Iwoal ftatc of ihc kidney's It has not lK«cn jh^- 
fible to do them all or to rrpcit them at will 
In man> of our patients \\ e ha\T felt that more 
dependable results arc obtainetl b\ injecting 
phlhaldn mtra\‘enous1j rather than inlramuscu 
Url\ siiKe absorption rate must \-ar\ consider 
aU) from subcutaneous tissue fat arvd muscle 
Into which the <l\*c Ls \-anou5l) deposuctl b\ 
different indidduals In clinical practice ii is 
osenltal that \*olded specimens from women be 
uncontaminated c\-cr\ ilelail of the test iiulerd 
must be closeh checked if one hopes to l^a^e 
'■ahd records of progress. In the presence of 
Uondiec, color matching with the stambrd is 
frequentl) impossible unless bile pigment W rr 
mo\Td from the urine b\ one of the v'arious 
methods, \\c find the abillts to concentrate 
unne more satisfactor\ as a furvclional test and 
dosd) controlled research and cxpcnmenial work 
by man) workers has shown ii to be of great \-al 
ue (lo) \\eha\*e not been interested m theabibi\ 
of these patients to show diuresis since the cu'cs 
that de\‘elc^ suppression of unne excrete urine 
of low tpeobc gni\nt) we ha\e tested onK their 
ab^ to concentnie therefore Here again 
out of a formal conccntxuiion test fn 
'■o^g the withdrawal of duids for a penod of 
tS hour* or *0 U usualh out of (he <^ucsiion from 
a therapeutic point of \'icw with patients who arc 
aentdj 01 In such cas^s the phthaletn excretion 
“more wldelj useful Until rccenih wc have 
performed concentration tests with the patient 
OQ bed rat and on general hospital diet with 
oc Without meat, previous lo the t«t- At 6i>o 
pnutobwoam os one specimen from6w>a-tn 
b 9:00 a,m, all unne Is collected as a second 
•P'^^tmen the amount and specific graviiv (b\ 
hydfoTOcter) of both specimens Is then mcasumi 
Raticnls whose kidney’s we regard os lieing cn 
brely normal do not ordinarily havr a spcafic 
P^'ity below i 015 or aboVT i,oio for the see 
speomen This has seemed lo us an in 
^equate method since the specific gravilv of 
the combined specimens from 6»o o-ra to 9x10 
ti-in- tells us nothing of the specific gravity of 
of them unless the total quandly be quite 
(less than 100 cubic cenllmclcrs) whidi is 
usually the case. We have more recently 
therefore had the patient attempt to v’oid at 
*-m,, 8x0 e,m and 9x10 o-m , and catheter 
for the final specimen if unable to void 
these ipccunens are sav’cd as separate ones. In 
bus way we obtain one or two tpeomens of onl^ 
an ounce or two for our final spccunens and if 
are not concentrated we can feel assured 
that iomc functional renal Impairment exists. 
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I ic I ( »v 7 JsDuarv 3 igu injwlkm tbroujdi 
I mr cathclpr b pi) lUd<lrr rrellminajY chotecyito*- 
t my N vTTTiber iqjo Note oormal cystk duct 
MTuU paleflt cofoEDoD duct Subsequml cbolemtectomy 
«lihmitevpkr»liwroiwnK>nduct,wuck>i>eMticn44 iq^i 

thiantiua of unne less than one ounce ore ac 
curatelv diluted with water to an amount the 
specilic gravity of which can be measured by the 
hydrometer Wc have not had suffiaent expc 
lienee with this method to have set up an 
arbitrarv standard of normal but it is our im 
prcssioo that one of the specimens after 6»o a.m 
should go above a specific gravity of 1^20 on 
this regimen with normal kidney’s. Wc are 
aware ^ the many factors such as humidity 
temperature and emotional tlates which in 
fluence the output of water through the kidneys 
and wc attempt lo take them Into account as 
fully as pxjssible in inlerpireting the raults of 
these testa. 

We are presenting the following 13 case rec 
ords of pjaticnts with disease of the biliary tract 
that were or had once been amenable to tur 
gcry Cases i to 6 ore those who developed 
supjpression of unne with other of nephntls 
13 probably belong* in this group also 
though his uriniuy output was not recorded 
Coses 16789 and lo ore submitted as 
those in whom a gi^ed opieration was planned 
chdecy'Btostomy with maintenance of drainage 
for aevcral month* by Fexxar catheter being 
the preliminary stepjs. Cases ii i3 and 13 are 
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If^y 9 Qj , uiwrtk* Jtreuffc I'cMT 


ic^eiDbc i\ ioji% '^oU coQipfeta oatracliBQ 
dKt C7>t(c, cocum lod UtnSrp«tk tm. 

&b>equflit cboie^moor tad r^plontfn nnaoa 
duct ^Itr i4t 9J> 

patxoti Ifl wbom oo fiirtit«r opmtkin th&ndiok 
cyitottomy mu axitanpiatfd 

Cam^ Un U S tfc j7 yetn, idmltted to Uw 
bcKpJul, hc\ea)bcr 15, 191$ oompUloIof ctdefiy ol tN 
dot^atJ ptia, jaandict, romloof Ftm futnvtotcftiat) 
•j’mptoaa cppaued $ jan prcnouilx vjth attack* of 
i c i'iTt ptia LB rl(kt apfw ootdUBt, rooihtD^ deep 
)tuodicc day cotored ttoeb iVtient coold mt fct btet 
to Domtl dttietfof 0 iDootiH Health hu been tine*, 
with miermlUoit attack*, aOd pain. acboUc atooia, aod 
coofUot bekhljv and fulioeM aiicr meak. She hai aot 
foffffed a toM 01 wdfht rretetU attack wu of * week* 
dnratioa do erhu wM rokled for 14 b^nn before eattaacc. 

Fjamtfj tkm rertaled an obne, etdady wemta to coo- 
tldcntic pain Baa*r*te(L fahir akrt, iklB aod Ktera 
fG^t^ Tefknr obvioot dehrdntioB Mart tll^itly a»- 
larjeil to \eiU rrxoUr nod* dtstast blood prator*. 
i6iV7t peodoloo* abdocMO rifht rectal •paftic* marked 
taodemeM aod inUbitkia rl^t upper qoaorant a t««ider 
dn <d rrapefralt and anil to pef cna k w b palpable 
Hrer not felt tempera tnra. 9S deftee*, pebe loS rn^ilra 
tko, 16 white blood ceUt, 96,000 To ml t n* coctatned 
Ula. 

Patient was efreo ht puduin odyifa o( 1 600 cnhfc 
cendmetera ot taHot oe iU|ht ol adinWloa, morphtoe. aod 
(tftdc lavafc. She dU oot thereafter bare esocfh pain 
to tctTulre morphlot. At 7»o ajn Normhar >6, fb* 
mlded K ooocB for th* hut thoe In 96 boon. HTpodcRoo- 
djib wai raanmed aod 90 per cent (lacote wa« ghrfl to* 
traTCOcraily Sba was eathatclaad A boora later aod 
thira was obtained K o uoca of dark ytUow wdae, add. 
tt)owfa< * pb3i albcmln, 00 bfla, ninTwrena whtta blood 


ccUa awl red blood ceOa, occaik«al coataely caaaltr casts, 
■■.H eubktou* bacteria. Dorinf the reft ca tbe dtf she 
wlded &4 cabfc centimeter*. Total oatovt was 714 calic 
oenthsetm /or the jo boor* tince admWkai with an bi- 
take of iToo cuUc centhneten by bypodermodyii^ 6 qd 
enbk centtmtera of blood, aod no enUe centitKlen «f 
<0 per cent riaea# tairamwusiy At this tias* white 
bloM corptiaeJe count was 9r,ooo with 86 per cen t pely - 
motplMSiuckar ml Wood cc u uos d e*. j, ocn , oco , hrao- 
aloblA 98 per cent, Boo^wotelB nitrofen. 9*^ lOeiai 
rndea ij blood pseaaire, tis/to- IXirtii that idiirt she 
^^otded total U 170 cubic ceatlmrtos with an litikt ef 
*,100 coble centimeters onder the skin. 
day ahe a^B l e cr laed 50 per cent ftocnae intnrence:^ 
and I f» cobkc centlffwleja bipwfmodYiis ^ the 
□floaiy output saddaniy rwe to i,7Jo entfc ceatknam 
In *4 oocna. Urinaiyals oa Jfostmber *6, sho atd t dm 
albumlB acU, specific fravity, irfoj Kaeuxa *M1* 
blood oirpuacae* and red Wood coepwade*, a bom^ 
inimber of coaraeJy eianoUr c**t* _*cetocw. tganre 
While Wood ewpoad; count h*d droww 
lemperatara bocam* wnnal, *ith pulse aaeia^* » 
Nomnber iS, ftnld* In «nafl imoanti w stafln l by 
nwath and the urinary output cootlnoed to ^ 

iWd intake bbiB Decipher 4, tbm bdtn ^cuoddai^ 
dlamt* at aiatt and lim h*vln| been t» 
<«lrtn*ataj?Ume. Novembers? theaavpsmdap^ 
fen was 6j Wood pfofw^ 

pnrtda Bkrors was 45; blo^ prcstor c, ***'j?*™ 
Sacceoudkraa skW 

mcrimui* altrofio *** « 

ccabn I euhttcr arto* iptc^ 

awifie pieity taaoj tract alWmln a fj* «to w 

pnSMberrd 9A0. SSS 

aenswtkiu tJ abdomiaal foDtpe* «d 
OperadM w»* (toot 

Intaka dartof thTfint 1 ^ ndot 

dralnafe arwmd lb* aftertb* 

fottowlnf tVoa^ "l^^^JSc^rScwtert 
fim few d*y», B<rt tbe bofpital. Pwl^ 

„ houra dilMtha finaJ^ to 

•time* throufh Smols were W memi 

color at ail ^ *j»l «* 


liarhaw been foe t w*^ *^Hj*ctfaw te ikn — 

UiEpetatw . 

•urc, i6a/io. . Nttrews op°* *T 

JxS, faffiurntto ^ ■“ 
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3 10, Fdjruao * lo^fctkia throujtb 

la roU bUdd«r PrefimiMfj 
teqy J uly jg^ Comraon do« ippartatly normal, 
eopmn); pfofflpU} Sabvmjent cbot^Ucctcrroy e»t 

T« ime (»ee tm) 



tut 4 <-!« 14 IMobcr ji lojo. lD;«tloB (hrouRh 
T (abe in coranviD duct t,aruk« itncture and cbolcdn- 
cbnttooy DrtTtnbrt lo io>o Note penstcoi dllaljlion 
of cornmun duct and ialnSqutk’ radiralk. T (abe rr- 
mnxTd DrWDbrr 4 loio. 


^ li* duetj appeared uomul lo lUe aj>d ibkk 

»«- OiolecntectotBy waa performed wlLh dmaage to 

of cyitic dttct. 

!rhe poatoperatlTc coorae waj entirely uoevenrfttL The 
™®wtpnl waj jood at all llmei. I atlent wa» du- 
II 191a On April j 1033 *he was re 
™®«ed. OlmUon remained accUent no pain or 
^indice rcjijarDed wc lgi it lo *03 posmdi darini paat 
trot ha* reccoUy dereteped loik adcfwma thynJd 
diabetei mellitoi Mivt weisnt ho* (alien lo 165 In the 
r» 4 t 4 montli*. 

^ Jin. IL B., a^ed 58 vean wai admitted 
''P ’^5 19*9. The chief complaint waa Jaundice with 
^oJtoooo* vomiting. Ooaet of Jaundice 1 month ago 
mild min in both upper abdominal quadranta, 
W vomiilnc with lacreaalng aererity lacon 
of urine and ftcce*, itoporoo* part 48 boura. Past 
“tory waa not obuOned. 

hiiTnin a t ioo revealed an obe*e elderly woman, deeply 
lUipofoui, obvioa*^ dehydrated marked fetor 
^ teeth poor hum entirely clear heart rapid, regular, 
uncertain *otniQ» rather distant, no munnon blood 
loj/sj The abdomen bad DO »car» both upper 
jl™*»nU and epigaitriom were tender and spastic; the 
was not p^pable no were fdt the pelvis 

Qot enmined no cedema of extremities tempermturc, 
degre^ pul*e 113 respiration, i* The catheter 
was (Urk brown add specific gravity 1,009 3 plus 
Ule, podilve moderate number red blood Cell*, 
*“te blood cells and granular cast*. 

, L®J^“l*tebkxid tianrfudim was fiven and Intake main 
^ “ypodennody^ of saline and 10 per cent ala 
mtraverioTaly Small wi tn^ waa Introdnced mto 


tbe stomach and left ibm imcubtc ceatimetmof orange 
lake being ioserted crery 3 boura. Intake from cnlraoce 
for >0 hours nasal tube 750 cubic centimeters hypo- 
dcrmody'sis, »A)o cubic ceutlroeten Intrarenoo* kooo 
cubk reotimeters total, 4,350 cubic centlmeten. Out 
pat she vomited small amoonts twice urine was voided 
ln>*olunUrfly twice in very imall amount* per catheter 
180 cubic ceolimcter* total f April 6, white blood cor 
pusclca were 13,000 red blood corpoidca, 5*50,000 
hxmoglobin, 100 oon-protclQ nitrogen. 53 icterus index, 
130 urloe many red blood cell* and i plus albumin 
pulse 85 blood pressure uS/65 Patient wa* stBI stu 
porous. Twenty four hour intaJu mouth, *,300 cubic 
centimeters hypoderroodjal*, 3 600 cubic ceotlmcten 
intravcDou*, 100 cubic centimetci* (50 per cent ghicQ*e) 
total 6,000 cubk centimeters Output stomach n-pbon- 
age 1,350 cubic centimeters urine 610 cubk centimeters 
per catheter total 1 960 cubk centimeters- April 7 pa 
tlcDt (ailed rapidly temperature stayed norma] and poise 
was under 100 until a hours before death at 6 50 pjn 
Marked trdema developed around eyes and moist broiKhlat 
rlJet appeared at 1 1 no a.tn. blood pressure 16S/90 at this 
time. No precordial friction rub was beard. Intake from 
T 90 ajn. until 6 50 p m. mouth, 540 cubic centimeters 
nypodcimoclysli, i^ooo cubic centimeters 50 per cent 
glucose Intravenously 50 cubic centimeters total. * 190 
cubk centimeters. Output lyphonage 1,4*3 cubic ceci- 
tlmcteiB mine *« cubic centimeters per catheter' total 
I 67J cubic (rnttmeters. Autopsy was performed im- 
medlatclr foDowbu death. Mod^tely iDcreaslsg bite 
stained fluid wm* (oend In pericardium and peritoneum 
there were bemoerbages Into the wall of the small in 
testine and arcum amounting almost to gangrene the 
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■ IS c oa mw 4«t Cbobcwmoaiy tzd 
cbrnteny 4 qji NiH« coqbm doet 

tad latnhrauc a drib, tlBi ponpi fatpcjlaf tboofrb 
ptunt b Tmdeleabart patiuoa 

•ppeadfat ns dfuMt;- &u<d ia oid tibeaota tad cooltinrd 
OMfxctElb Lbe IxvCT vu nibcr oLtU «itii<lILu«ddvu 

pd] bbiMrr hjtlnvic t^l tdbcrrot to f rttn«n 

ot ^totiTT obhtottcd ao cIom in s 

btrd lott* dxe of kinoc la head of otKrm, rlflit kUo^ 
n«bed ;< ptmt, left t little Im. toruce* 
capaula tlrtpped et*Dy cot turftcti Jiored »rlt A-fin^ 
cortex tad mrdnfU, petediltl hgm ouht fet into mti 
pehn bean oendra except for deep itoodica aUcli 
til orttu ihoved \11 ptreocbTitaloa or|tBt, ttnoweb. 
dnod nmm . tad paacret* vera ttvrd for t nl eroacopfc 
rarmr atlac twt me mmltced tad ao report of tbra It 
artHtbla. 

Caie j ilfi. H. F t*e 71 ntn, adeniUed Dr 
rniila-f 14. tpii Her efatef ni J»m»4L-^ and 

tadlcettioD. Eiflit rean tfo tl^ had htd atuckt of 
oauA, TottlQM arttioal pain or ftradlce over t perfed 
of > eoeUn. Fire jean ato the IlkI to tUtcb ^ arvne 
pain In the upper tbdrrrwn tad clnt mfiitlaf to 
lutlsf j dtji tnd fnHifrd with rrm-h mom, noctaria 
eoca or twice nightly for pw year liamth^ to 4 or $ 
tfnet tn patt 6 mrathf % moatht tga the acted 
ontet of veahnm, bat lorn of leta tK«n o pwiMt , cky 
colored tloola for t tnooth* cedena of I9 to grefot for 
f weriJ, eaotea tad hrlcfalng bat 00 ecrnhiBg or f tn 
**ne palptotioo patt t weeks bo ortbopacea ordyipcKca. 
‘ 3 »e was cnofaed to bed for patt weeks whbout Improve 
meat. VeiT tmtU doaesof digictib wen gives for week 
bdert i daili ^ nn - Tbe osaet of farmAir^ Imls brea so grad 
Dtl that It canoot ba definitely dated. 

Ennlnalfae rarealad t stoat eklcrty wotntn, tWt. mt 
in pain. TV ildo was a pecafitr broacc, tV ickni ycOow) 
tbe b«rt was not enkrired^ tbr apex impobe was «>«nr> 


what diffnte, tbe touads wvi dsr rtgnltr of good gaat 
Ity srltb ao raormara, ta nmtVwi extruyit^ Bbcd 
ptescare was no/ 7 S wen aeno^ The th- 

dotscs ibowed no scars tbe wail was reland tbe rigk 
lobe of tbe llrer was fdt j finger breadths beiew dght 
enaulmari^ cdgM roopded, peruipa irregular, aad slightly 
trade Tne gall bladde was pal cable, traoen bo free 
Ihiid dcraosttrahle. Tbe back showed shghtJy pfrtW 
(edema over lumbar asd MCral ir gtm'x TV pehrb and 
I retain were Dot cnunlaed. Pittlag erdena aotra oa both 
Irga to fcsees. No rarkas were ao^ in len or abdoadsal 
wall Tem p efatnra was p6 1 d eg r ees ' paw, 8t res^fis- 
tkio, sr Lathetfr spedmea of urine was add, sprafc 
gravity 1,009 hOe. poaftlva' veiy occaiiaca] rM Ucad 
CDTpuacle and coco harsoglobfa 77 per cent, red bkad 
cclla 4 xaryxo white blooa csrpusoes, 7,600, dlSonitiaJ 
(SchDlleg)— roaln, 3 sfabe, tS sententrd, 4s Ijtaphn- 
cytesk ss, large awooewdean, 5 Icterus India, to m 
dra DcTfB, poahlvr, dned reactloa stool, negsthe fsr 
faOr and for occult blood. Intraresoas bo-iodekoa net 
BO gaO-blsddrT shadow bat Ibce acre cbareetmitJc 
abatjowa of stooca in gafl-bliddfr area. Fnrty^o ptf 
cent of the dye was retused In the blood yo a sits 
Injection CkctmnudlQCTam showed T warn broad tad 
flu la aU lea^ and Idt axk deviatlcn. 

Impel ■loa Obatmctlvc Jtmwfke daa to IsOat) fteas 
In f cm ma p dsci or Im Ukdy pjiawire 00 cnwnoc dixl 
from cajdnoesa of call Uaddrr Tbe odras au thn^ 
to be due to myocardial failure alii lacmaplrte digiailt 

Patlnt was pat « limited fluid Intake with aah-tree 
dirt bkb b carbnhrdmte- cm Dccmbe 1 ^ 
of Ihelm and hack had tlaeat etemlr^ dtappsared 
and the Iw was bardy pali«Mr tbb Jfkwir 

wrlod. bowrm she rtklfd cmiy 40 eafafe etslk^ 
iWtm of (HgKalls, I nbk CEBdmrter rvny 4 h^ 
'wu atirud u a cDumk althocgfa tV l»I» *5 
December 17 patieat was weak, (Wty naapiaht^d 
visaaJ dEftntWoce. fifty per cat gioceuwu 
vcBously with Invnile and blood oansfusloa. TrtsJ 
take was 1 too cutfc msUenetara. Ootpot ®f** ■JVy* 
caUc ceatWera, and there wu again um ai^ni* 
odana <d IV vi December 18, no^prote^ itoujffl 
wu 47 klrrui Index, y calbeter uw *Bd, 
gravity ipis s phis aj nomfn , Ule pcattive, i 
while blo«l corp oa dei. and barteris. I 


I, 00 enWe 


wmie eaooo corpaaoca, anu * — j, -- . , 

ceatVeters Ootpwt 4 to niblc cestbnet rta aftg _ cW 
centhnrter ef mlyrgan fatravraoBsly Dec*™" > 
cubic cenlWers J™ wu glrea ^ 

per crat ghsetw wUhlnsolm ami repeated daily 

buheteradw ibowed reaetk*. add spectbcgr adtyi,^ 

y phis aOwmla bCeposItfTe a few^ btoodew]»» 
and a moderate Dumber of wbto bleed 
wu 1/00 cubic coittort era. Oatpeit was 4^° ca” 
meters. I>«iabef ^ palkut 

•Idcrably weaker cedemi legs and , Dkftahs 

but 00 asdles or pobsoatiy «Jdq °* 
wu dVondmad stne* tV r*f» «mdned sW^ 


imwesiinf caineur wm» • 7 , • nkt 

Bonnal, blood pra«ra ii<>-6a Veemt^ ^^Mtera, 
output WW 1 560 cubic cmnroeteia if* 
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mrily 1,003 3 plui albomln. muwroca re<l biood 
corpa}cle»,wkllebk>o<rcorpaMk«,anab»ctcrU. Dfcpmber 
13 palkttt eiplrtU. 

reTahskn lor aatopiy limited toabdotno) mobulocd. 
The findlnp are to be reported in detail in aootlter napier 
p rima iy adenocardnoma o( the liver ccUt (mallipuat 
nepatonu) with tmi1) or|^t>okl metauasea to the lunp* 
penportal fibmh, chronic cbokcjttitli mlh cboIcIilhIaal\ 
nuixed diUtation of common duct nilh rmall frnb ulcer 
atloD of mneou (itooc not found la duct or in inteitine) 
cnaU retention cytU In pancreas. «lkht nccroals of peri 
pajweatk fat, chronic perisplenitis cloudy ladUng of the 
udoeyt with deposit of albitmlnoui material in the atooi- 
erelar camales and In the tubule* marked jaoadke of 
rbeera. Tlie heart was examined through an io^loo in the 
dliphratm it m not grossly enlarged and the mosefe 
was soft. There was a moderate amount of bOe-italned 
fluid In both pleural carilles and a small amount In tbe 
pcntoneal cavity 

Caie 4. Mr L P aged 3J rears was admitted to the 
hospital April t tgjs l^atient nad been Qrvder observation 
as an ambuUtoiy case untQ the nlgfal before entrance 
Tbe referring phyaloan had studied him eshaostlvely a 
month prcrlously with complete gastro tnteslinal and 
bladder \ raya, blood chemistry d(retrDcardiopaiRs, etc 
and a duigooila of cbolecyaUtli with cholelithiasis 
had been made. The urine had tben been oormal and 
phenolsulphonephthaleln excrelkm was 73 per cent In s 
houri after intiarenous ln>ectIoft. There « as a history of 
ef^gaitrlc p^o abdominal fulLoecs, and bekblng after 
neah, In spells, for aboot 10 year*. Constant bundke 
Tirying In degree bad been present for t moniLs before 
admmfen, day co tote d stools for 1 month sweUlag of 
abdomen (asdta) for 10 dayy. oedema of ankle* for 4 £ya. 
Ob adfntfftnfi xbin was ooten a deep Jaundice of the akin 
and ackia. Patient was somewhat drowsy Up* and cuiU 
were cyiooUc audible raout rtles were noted throughout 
bronchial tree Percussion note was dull in lower aaObe 
and posteiioriy The apex impulse was diStoe to fourth 
IntcTCTtal space 3 cenlimeten to left of stemam sounds 
faint and regular 00 marmtua. Tbe abdomen was dis- 
tended ihiftingdaUoess present in both flanks. There was 
slkht tend emeu in the ridt upper quadrant and e^dgas- 
trhm no masses or vuceia were palpable. IhlUnf 
cedema noted In lower anterior abdominal wall and back. 
The genitalia and rectum were negative. Pitting erderaa 
noted in feet and ankle*. Temperature was too detpees, 
poise, ii8 respiration, 14 blood pressure, iiVto. Calh 
eter urine thowra arid reaction, 3 albumin bOepodtiTc, 
a few hymlliK and rranalar casta, moderate munber rra 
blood crils, a few wnite blood cells and bacteria hwsno- 
globin 63 per cent red blood count 3,ckxuooo while blood 
count 8,000 differential (Schilling) basophllcs, i \oung,43 
stab 30 segment, 11 lympbocjrtcs, 10, Ictenis Index. 60 
In the first 36 hours, AprO * to only 160 cubic centl- 
metCTS of urine was passed with fluid Intake of 3cco cubic 
centime ten of 5 pii cent giocose lBtra\‘enoQiiT and a 
negligible amount by mouth and proctoclysis. Uben we 
flr^ saw the patient on the coomlnf of April 4 be was 
quite stapoToua, physical finding* hati not changed tines 
admission, blood preisore 118/60 pulse 114 remlixtloD 
14 and It was our Impression that be had in addition to 
obstructive Jaundice a nephritis whkh was renxmtible for 
his (xdema rather than rircnlatory failure. Xon-proteio 
nitrogen was 68 uric arid 4.4. An attempt was node to 


■tart dinresis with salyrgan and 50 per cent glncose Intra 
venously which were repeated 11 noun later 4J0 cubic 
centimeten of blood waa given as transfusion and oxygeo 


started continuously by I catheter Only sio enme 
centimeten were obtained before death whkh occurred on 


the tBoming of April 5 Until shortly bclore dcnlfa pul« 
femaioed around ijo, rciplntlon *4, temperature slightly 
aoboorauL 1 ermissioa for autopsy was refused. 

Cases ilbsM n aged 61 ixars, admitted to bospHal 
Aprfl4 igJS Her chief complaint was Increasing lauridkr 
and aUoounal pain Tbe fir*! attack of se^Tre p^ In the 
nght upper quadrant of the abdomen occurred 14 rran 
ago srilh bloating and fullness after meals. She bad bad 
sexe^ simflar attacks of cobedaring the next sycan none 
for the past 10 yean though Indlgeilkm continued- Two 
week* ago she had a sharp attack ol pain (oQosred the next 
day by Jaundice mhkh has steadily increased with clay 
colored stools and consxlcnsblc vo^ting No x'omjtlng 
bad been noted for past few days 

Fy mlftarWffl revealed an ob^ elderly woman deeply 
iaurMbeed. not in psln quite nervous, belching frequently 
Tbe bort sras slightly enlarged to left Tbe abdomen srai 
quite tender under the rl^t costal margin oihcrsrise 
negative The tempcralute varwd from normal to qqjj 
degrees, pclse varW from 6S to 1 to srilh the temperature 
Apil 3 hxmogloUn was S3 per cent white blood cells 
fffico clotlJrqc tune 3 minutes icterus index, 130 van den 
Bergh, Unnxellale direct reaction, urine aad ipeofic 
gravity 1,015 faint trace albumin, bJeposJlne numerous 
leucDcytea, a few hyraline and granular casts 

She was given Intravenous jocose on admaskn. \pril 
6 bkod traasfosioo caJeiom chJorsde was given intra 
veoously oo three tucreastve day* She was put on a high 
caibohywtc diet There was InccnsUnt nausea no 
vomlti^stoolsof Dorntalcokrafier \pril6 Tempereture 
came to DomaJ os AprO 8 and west up to 100 oo 
April 10 and to tot degree* on April 16 It sras thereafter 
oonuL April 13 todekos by mooth gave an oocertaia 
hazy ahadow in pU-bladder region. Icirna Jodez 130 on 
admission iSe on April 7 too on \priJ 10, aitd 6e os April 
ti Von-proteln nitrogen was 43 00 April 7 April t6 
wnite bkxM ctlU were 6,000 dotting time 4I4 iwutc*. 

Operation was done April 31 Ether a^ aorocain 
InCJUatitm and block anesthesia were used. The gall 
bladder was cystic, the common ducts thkkened, enlarg^ 
and buried In dense adhesions. One mulbeiTy pigment 
stone was found in the gall bladder The commoa duct 
sras opened, and careful exploration revealed do stone or 
obaUnetkm. Thar was free passage Into doodenum. A 
catheter was sutnred Into the hepatic duct A drainage 
tube was solnred Into the gall bladder in view of patient ■ 
age and rather poor coodiUofi. Penrose drain was Inserted 
Into the common duct. Pobe was p4 at condusion of 
operation. 

PostoperaUve course. Te m perature was 103 degrees 
night of operation and lot de g re es the following morning. 
April sj, pulse nddodj went from 100 to 160. Heart 
action was regular Bk»d presaure was iia/80, the pre 
operallTe lev^ and there was a suggestion of puJsu* 
alteraans. Respiration was S4- Patient was dlgitaUied on 
advice of consultant, with massiye doses, ana was then 
maintained on digilaJis thereafter Pulse rcCumed to 90 
that night and was usuallr betw een 80 and po thereafter 
BOe drainage was Immedntc, averaging 6ao cubk centi- 
meter* In *4 hour* for \ week. Stool* were of normal color 
until eighth day after operation April 39 they were con- 
tlnooQsfy clay colored thereufter until death. A moderate 
amount of blVe-stalned dralruge continued on the dresslirgf 
but DO digestion of skin ocoirred. FoQcrwing operation 
water intake waa malntaiiKd by mouth, snoo to 3 30a 
cubic centimeten dally The urine on day after operation 
showed faint trace of albumin, specific gravity 1,014. and 
was normal mkroscDplcally urinary oatpat declined 
steadily frocn 800 cubic cea time ten in 34 hours to less 
than 00 cubk centimeter* dally This was not rutiml 
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antH April when patkat betu to crofJitn of mtncj 
«rUdi rqpoodwl to tTiaptotntk tmtscuL Apm tfl 
ipcdbc cnritT wu 1,014, flint tncc tIUtiatn, bOe poahlr*, 
mrmrTon* vfaltc blood ceQi, 1 fcv bTiOoe lod pualir 
cull Fhdd iotike tbcreiftcr nj pvilifll bejrmd .t,aoi> 
oitac ccndmcton diHy lod blood Uuifaskin wu pmL 
Tbe orioo outpit fell to b t t» tia ijo tad 450 cnbtc cead 
nvton dtD7 tp m vcr until ditt^ April ti tcmpentcre 
roM to 02 dcfim, dm crmdoiIlxfcU to toboormtl tbrrc 
It rcmtioed nntU tho diy of death. ApcQ jo aaev-proletn 
idtrofcs wu to orlto ihowed heavy trace of ilboffiia, 
bOc postlre, 1 few red Wood cclli iM white blood ceQt^ 
tad imall banlll ho firtha’ Itbonioty extmlottlottt tn 
reported uatH death which u ccm icd 00 hfiy d, lOtS. 
PiUcnt wu reSlcM tad (fitorkated dizrtn( Um tut wed. 
P fmmjm foe tatopiy rehtied. 

Cau 6 hin C k- tied 61 vetn, wu tdffiltled to the 
hniTmil Uctobe igya Sat h^ htd ta ttttdc of 
naotct tjul ramidot me jretr tjn with banlne teandoa 
in eptfutnom tudnf diyv Sm bad codcred from foD- 
n0> tad bckblof uter etdag dace then. Foetj-eltbl 
buun tfo buralnc ptin la eplrutrhim tod rkht oppet 
quadrant re ai rred trul romiunt of bfk-rttAKd 
tinned Pitn wu copimwait, inthint 11 boon tp> to 
n(ht lower qindrtnl rocmdnx wu Intermittent. Stoob 
were DonotJ tad dtUr dndnx prcteat (UaeM. There wwie 
%o ariuntfintory orgadla-anjusy tpaptatat ooeMDa 
or^toadlce (be wu ^<3 morphine by ref errioK pb^ 
coa beloe* tht ru teat 75 nOei to botplul alth du<nM 
of tale tpy en d i d th 

hxtmbHtJBa revealed ta oboe, eldierty waatta meattOy 
alert, bat veiy ured In owdetate pas tila tad tden 
acraitl, head tad seek te^Un except for dry tooct*' 
heart ealarped tomewhat ta left, toones of qotliQr 
\ taeppioL occukml ettraeyuole wu ao<«^ The heap 
were tti|hily cnphfMCBttoat. Tht d(ht r x -mt mt>«A 
wu in modott rputen. There wu ntifcd retphatoey 
lahJbftloD The Uver ed(« wu ptlpthh- j s 4 fincer 
breadthi bekw the rib narpln oo the ri(bt. CosIhnMi 
with It there wu a Under taiee rrv— the of a lemon 
ertendlna to the level, and to the rlcht of the oshOkni, 
tad mo> mf with retplradoo. 

no toHlenwai or indontJca on either tltfi* Testperatore 
wu pS 4 defTfet polae, 66 and reiplratiaci, to hfood 
prewrc i4<V^ white blood ceQt, J4.0CO. Catheter 
orin^ thawed add retetian, 1 phtt meoy hyaDM 

tad Caeiy fonoltr cuu, at-r«>tn«t.l vUu blocal tt> 
OTyrnltmi non protein aitropn jr A fiat of tbt 
t hrl o mm thowpd dearly a (ill-bladdef thadow at of 
the t ender mtM. Impecatiaa empyena of r«n 
Patkit wu put on pentoniUa ireatmeot wtutothtn^ by 
month j,ooo cubic cbj timet cn t»Hw^ wifwrinj' u bype^ 
■' ' ' 000 enUe caatlmeten 10 per dnlmM 

D the 16 boon nnriT the foOowlBC 

irinj thli time the voided j JO aWc ce^ 
ffictm of urloa. October ja, white bknd <-^>4 wen *uu> 
temperature, ppj decreet poke, 06 reirfiatko. aj. 
Pment fdt freatly reat^ 

Operatka wu doat October ja Nembotal, cratnt t, 
wu (freti Intravanoody plt n u j t <vrtfU «,ut hritt . 

tratkn and ,biock anzathola beinc o**>t Thiott|fa ■ 
■hoTt, rectnt todakra tbeudooKn wu opened. 

Th^ pantoaeal flnld wu foond to ba Uk-ttalned and 
rraatiy tnenaaed b amoont. The call bladder wu freed 
Lrun the cfrwmoim. It wu the tlta of a — «'i f 
rready thickened, tad dark Une b coioc. It wu BflM 
bto InrMtia and aftached to faada with AQb »*t«"ip« tad 
aiplrated of thkk bfoe c ua bCU and manr th^ ttooca 
A Peoar catheter wu btrodneed, oaa plifo cetae pack 
and two nnah fcvkform pncki wen nt b tlu woond 


aroond the call bladder to creaU aAbcrfr— . Oeecrt to 
partt and tabe, the dampe bebc tdt b place. A cote via 
made oc the operative chart that mtlm wu U wear the 
Poaar catheter for d moeths aad thco hare a cbekcyitef 
toeoy At end of opcntloc pebe wu lao, mpfntif, tS, 
blood prej a u r t , Bkod traumke wu (hea 

Iffloedntdy parrUeiJtlt treatment luuojed w at 
boorv Dmbc thu period whh a total btake of j,Jao 
fpUf cxatlmetm the ootpot of trrbe wu yjj able end- 
mrtera. Temperatan wu tout defrm, poke, too; 
ats.4 ranfratko, a^ the aicht of epenthw padoaDy 
ic tu inc J to popnal In tlu Bca^ daya. She wu pet ce 
•oft dkt 00 the third day There wu tmm e d lale Ue 
dnjnact, not esteedisf 1 00 enUe centioeten per ti heera 
Suok wen aosnalb color at aStlmei. Gaanncuwcic 
lunci i id at btervida aatO the twelfth day latiret wu 
to be aUovid xp od hortmb ej rj, bet that menhx the 
dev ti oped a Icft-tkkd bronchial pnet im e el a of which ahe 
dltd Kevtmto >r rrmbeke for aotopey rrfoattf. 


hoBpftaj'honsnbei JJ ’ ' Since afwndcetoiny 1« 

raptered appendia Oyean ac^ ahe hu bad fjwuf of tiji h t 
opper «t^4ww4Txl db e paf ort eapedaHy after catb* nw 
fnSU Few wttha a<o then wu a uddea ourt eeim 
p«>T, In rich! n wer qudnif and ep^eaukea, toe 
pair, (uflatbe arowBo the ilb loaifb to the richt acaped^ 
thm wen cowldfiaHe vTwdtfrx fever, and »et 
Jam&e. iferphbe wu i t ipjln d to ream pafa. ae 
medted » to j tlmea dally few a weeka. once dally jto 
then. liageBct cfadnaJly icbdded j^Ud h ^ u c h ^ 
anewtab u to adieik ateeJa. The htenc^ w 
BmOve oerpt for icarirt fevw and 

EnmlSkanrveakd a abort, nthe Otoe w«^ 

wt Ifl pab, ikb iDchlly yrfo*. »wa h^ ask, 
heart, andlnnp len*^ bk^ 

wu an old low rick rertw acat. h^ ty toMiria g 

cptcartilffis and richt «ppcr 
S^ue. or vto paJpahk. 
waamtoed. T-npentere »a^«kW ^ 
Tcacdiwticn. il. CathrtM *l»owed ack n*c^ 

^toS?Wty ,,ou. bbX tia« d alto Men^ 

•edimt Detatfvc P” ^ 

ctfk 6,000 dlflereatlil fSimbf) ““il ktermteto 
rr ^rtato* chronic choteyitftb with mb tS^ 

week ed atttei h wufSt tl-* 
l*ntoteeapkred. Bay m «f 

thtwT and aMooeo lik p .'.Jfllwd ooette 

femdtheWerco^^^^ IWairr*. fol^ 
werv ueU- 
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Thrm^ « Utcnl rifbt min todilos tbe lundui o! tbc 
pQ buddcr tu bmui;ht Into Uic woctod tod sDchorcd 
with Mlis cUmpA aod a Peuar calbclcr Ins^rd loto 
It Oanipi were left In place for 4^ houn. 

PoiloperatK-e course wa* unc\enUul for v ilajn The 
onrury cnitpat Rood. ImtncdUtc UJe drairupc wt^ from 
103 lommlncccDtmKtcr* per 34 hours when it excerdrd 
»o cubic ceoUroeter*, il was Injected lni> rectum was re 
Itnlba enema, patienl m chair on »e>TUlh dav On ninth 
dry dcrefoped thrombophleWlfs on left lanherious vein, 
Thfa Improved on the usual treatment l>«embct it 
19P, the waj di»duT|:ed. The Inddon was healed to the 
atheter Januair 1 ipji ahe was readmitted to base 
rexzai changed. Sbe has had two ttlacki of cotk umilar 
to those before opeiallern hut ihcj were much less sevTre 
and mithout jaondke the itools ha\T reroained rvormal in 
coioT Temperature, pulse and respiration were normal 
blood proiarc iw/ia Unne ctmccolrallon test showed 
6pjn.lo6a.jn ?cabicceollmelera fpeclf>cgra\it> i 001 
6a.m.toQa.m. ?cnbiccrBliroelen ipeolic prasal) iota 
PheoDlsolpboDcphlluldn output was 155 cuUc ccntl 
47 S pet cent In 1 bourn (IntramuscnUr/ Voided 
nriae ahowed reaction alkaline, i plus albumin moderate 
Bomber white bk>od cells, a few red blood cells. Lipsodol 
Injection Into catheter showed 00 obstruction in the tom 
moo doct and prompt emptying Into duodenum 1-cbruary 
>6 she was readmitted to hare the Peuar changed hhc 
had had entire comfort until a week ago when the catheter 
began to il^ oat of the gall bladder and with partial 
blocking of ditnia the gaH bladder became lender red 
and there was a sU^bt pomlcat discbJire. Temperature 
ptuMf. and rwplrauco were nomul blood preasare was 
t*o/8o. The urine cnacenlntlon teit shewed 6 pjB. to 
6 aja. ? cable ccBtiaeten, spedhc gTasdty 10176 a-oi- 
top aja, ? cable cenlimcten. ipcdilc grasiiy i,otj 

rMBolsulpbooephtbaldn j8j cable centlfisetera, 4» 5 pet 
test in a boon (Intnaniscuur) Uplodol Inkikion Into 
e*lhetcr showed cotnnwn doct patent ana emptying 
preoptly Ifarch 18 ipji ahe was mdmltled for caole 
'T»l«tocay baring fell srell la all njspecU except for 
°ecwional aofcoesa about the tube Llploaoliojectkm ga\e 
tasoJU as before with 00 dilatatioa of hepatic or cotniooH 
doct*. ilarcb ig, coocentration test thosred 6 pjn. to 
■ *-®-i i*5 cable centimeters spedbc gravity i/>io 
6 ajn. to 0 a.m. 60 cable centimetefi apedlic gravity 
*»oii PhaulsolphoQephthaieln jro cubic centimeter*, 
S3 per cent In 3 hoar* (intramuacular) March *3 coxs- 
^tr i tkm tert 6 pjo, to 6 a.m., ? cable cotl^ten 
•Pwloegravity 1,000 6ajn. to o a-m., ? cublccentlmelera 
*P^ gravity 1,008. 

Operation ara* dooe hfaicb *4. Nitrous oxide gas and 
“***iK*ia was oaed srlth ethylene novocain block of 
walL TTircmgh a right rectu* fodalon between 
^ mldfl n e and hatula the common and bepalk ducta 
found to be tvuTiia) jn alr^ ""d n-maUtPTwy noatow* 
*Bfe felt and the duct* were not opened g^ bladder srall 
*u I Inch thick on the periton^ aspect It was rerwrvTd 
*nd a tfflall gaoxe p<^ partially aurroonded by rubber 
•a* placed ag^lnit the liver bed and broctgh t oat old hstula. 
jJ^tor operation the unne output was satisfactory at all 
Ijtoiei, afproiimatlng the Intake after the first 14 hours, 
j M course was anerentful except for comlderable purulent 
“Talnage from the alnus for several days after removal of 
and drain*. No bile drainage was used. April rj 
wa* allowed up She elected to stay In the hoqsitat 
tffitu the tlnni had comnlctely granulated. April *6, 193* 
dheharged. llarch 30, 193*, *ho idt excellent 
^ ea tiof everything with good digotlon antD pa»t 
when she weighed 153 ha* aince developed 
U UjjHofn* of thyrotoxicDai* and has lc*t 10 pound*. 


wa* 116 blood pressure iSS/95 Pallent refuted to 
remain for complete eiamlnatloQ but it U oar ic^rcaslon 
that the has not only a toxic goiter but definite renal 
damage in \ lew of high diastolic pressure. 

t_s*L a Mn I) M aged 63 year*, sras admitted to 
bnjj ital \ugust 31 193a bbe had been entirely well aDtH 
I month agr at which time there was an ooset of severe 
|MiQ in the right upper quadrant, radiating to 
ahe became yiundic^ had a sensation of fullness, she 
belched after meats and had pain which continued Inter 
mittmtly 'ihe vomited ie>Tral time* with attack 3 days 
ago The tlools were frequently day colored. Her past 
history was onesentfol except for malaria 4 years ago 
Her average weight was pound*. 

loBcniiuii n rewaled a moderately obese elderly 
woman in alight pain with slight Jaiu^lce of *kln and 
sclera heart and lungs negalhx abdomen fiabby fat 
pusiuve lolubiuoo nsoderatc tenderness In right upper 
quadrant and rpi^lrium no masses or sdsccra srere 
f^pable citrcmiues were negative welghl 130 pound*. 
Tcroperaiure was 99-4 degree* pulse 8S and respiration, 
ij neplember 1 red blood cells were 4,870,000 while 
blood cell*, 9 h(oo hzmoflobln 70 per cent dlficrentlal 
normal Icterua Index, la 1 non protein nitrogen, 309 
beptember j temperature returned to Donsal and a 
glucose tolerance curve «ra* nonaal no spilling of sugar 
Urine cobcentniion test was performed but the apedmeiu 
were mataid and no report wa* available September 5 
icteru* index le catheter urine add faint trace albumin 
lUe positive a few red blood cells and white blood cells 
phesolsulphonepbLhAido 400 cubic cesllmeten, 73 per 
cent In t hour (Lnlravenous) September 8 coo prutdo 
nitrogen 33 4 icterus Index iolX ratient » appetite waa 
Improving though she was atHl occasionally naimeated and 
her general suutgtb was somewhat better She no longer 
complained of intense vmkneos and proatiallon. She was 
started on thyroxin, train 1/60, daily September x6 
caldum chloride 5 enne centhastm of to per cent solat^ 
was gi veo is iraveirasly and repea led on the OCX t a days. 

OpenrioD «ru done September 18. ^lorpblne-atroplne 
preparation nitrous oxide plus novocain Liifiltration and 
blo^ amnthexia. Thr ough a short, high, right rectui 
iodslon the pH bladder was exposed ajH found to be 
thick, small rather red and com^ttly behind the liver 
ft wras fixed to the upper angle of the wound wflh Alils 
damp* and asplrateiL A Pexxar catheter was lasted 
loto the gall bladder whkh waa then fastened srith AUls 
damps to the faada. Iodoform gauae waa packed around 
tbc gml bladder and dosure was made In layers around the 
pack and tube, damps were left In place. Patient sras 
retained to bed with a pulse of at. After operation there 
was immediate bile dridnage, highest temperatnre was 
ICO degrees Che first night after operation. The urine 
output was satisfactory On September 33 the 
were ranovei On September 16, patiat was up In chair 
and the gaoae pack sraa removed. On October 3 patient 
was dbehargea. The indskm had healed except for a 
rranoladof area immediately around the Pessar catheter 
Bflc drainage avenged only 3 to 3 ounces dally 
On October 15 weight was 134 pounds. Tsro stones 
passed through the tuba Fehruaty 11 1931 three stones 
were passed. March 15 stools had been normal in color 
since operatkm. The Pexxar was changed and liplo^I was 
lajectcd tor visoalixadon 0/ the biliary tree patient has 
recently had mild Infloenxa. On May 18, patient was 
readmitted to hospital wdght was 149 pounds, she haring 
lost 10 pounds since Infioenm attack. Urine concentratioQ 
testahowed 6p,m, to6ajL,4iocabkcmtimcten.tpedflc 
gravity 1,005 ^ toi 9 a- m . , tao cnhfc centiincters 
specific graWty 1,013 PhcrvoltnlphonephthaJcin 390 
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mbL- ccottmMciT, pn c(9C I0 1 boun (Inlraffnacttlar); 

cjiae wu imev c 4 Uk (borvd do po*. 

n mw Twx rriB-uxttivf bDcQll, ud fnm-potltiTe coccL 
LtpiodoJ loRctkm Pcmr tbovcd obftnctkn of 

Lbe amaoa doct ud ouinord tbe bfUu7 tm oceplbm- 
aHy *Tli 

Opcntioi) wv docM bity 14. PlLeoobiLit>iuJ pklni 15, 
prcpontion XUrooi ^d« fU tod rthyleoe wrre saod for 
■ irri iWtj Thmp»h ta ladiioo t ccntirwtm U> right of 
iba mlHrtrw ovrTthiiig wu focad to be ai^rmit to the 

.n tK» «hrWntn«l w»» Th« 

oocti vcfc cDoidenify Udcicoed «Dd rretUy dOstrd 
Three sodl pfgmat Uaoa wne removed fnn the pao- 
creatk porUoc of the cotUADC doct k probo tbeo entered 
the dtaodemm cuilj \ T tube vu tanned into the 
bep&ric tad coeornoc docU tad t grady thicLeaed oJ] 
Utdder wtt re m ored A retueioe drain wu latmeo I 
ftitaTc ho^ brought out with the T-tobe through lb* 
pierioot bdittr MtaJ* 

Viter open uQC, the hlgbett tet u per t lore «u 10 Ag r tti 
00 tbe tmt dty It rthirDed to oormt] oo foanh day 
trme output a u good- Tbert «u temedUte bfle dnl^ 
age ol 400 cable cenUmeten daitr lor (wo dayt t/lcr 
» bif 4 i It decreued to about $0 ntac cntlmcten per 14 
boun The itoofi were f Durmtl color eterpt ooe putea 
oc tbt eighth day patient wu quite weak and apathetic 
for 4 dtyi aod wu Uarted oa tloToein gram i/t^ dally 
ratlent wu tiow in regaimog irrogth, p on lotmerOth 
day On June ^ gj th u dr^^rged, WKh day \ 
onderate infeetjoa the drainage iran cubalded 00 Irri 
gttwoj 

July 7 tgj tha at oult con Limed Dermal in ceior 
hud bea ckriping ofl T-tnbe I pan few weeks without 
f^^mpuoaa The T tube waa r eli eved Oaober jd, lojt 
N tvmpUKBi whaterer were noud July 1 igjr we^bt 
6dpou(idt Paueaieauererythnw ^huoogtfiro- 
Intaitiaal v-mptoati 00 aam bowd am datfy- her 
Itmeral beaftb aoJ tcrengtii are netUeet 
Cuxg klrv \ C aged 6 i yearv admitted to boapllal 
Jun r gyo 1 - 5 omtlN *be had attacia of paroa 

yatn puin in the n^t up^ cpiadnaC »nH epigutiioia, 
with V •aulmf bha wu ^uimdaed dorii^ m^mi of tha 
ttail Her last attack wu j day* before entraiwa to 
hoapitaU with rhilU aod a te mp erature of 104 dqgreea 
The pam nbuded but there wu p erwa tant burning aeo- 
aiUOB la the regteo ef the gall bladder Her paAhmory 
revealed that 1^ bad had an operatloo for cyata <4 the 
ovaries In igoS f UmlBg whl^ the wound burst opeo 
aod drained for S mcmlha The wocod rropeoed and 
foCowlDW this the developed aa fcarklrmal tur ma Qpentko 
f r nxpaired appendix wu dooe In giu 

Examioatloa rersaled a modeaCe of jaundice 

heart aod hiop nisativ The abdominal waH wu fira 
with two Id healed iBcdaim acan Tvt a anall iDcUaoa] 
hernia, the right rcctaa wu ipaioc, there were marked 
l oh lb itloci aod teodernm in the H^t upper cpiidraot. 
Tempeature pulaa, aod resplratkai were normal. Uri- 
nalysis rsreafed reaetkra. add gravity 1,000. occ* 

liacal white blood celL Shewuputoaahlghcarbabyrlmle 
intake and floldi were forced. July 1 Ictents index wu (VS. 
Jaly s chcfecystoatotny wu perfonMd uodcr nllrtma 
oiUe fu plot BoTOcala InfiJcrmtloo and bki<± aisefthctkt 
after i< grains ot p h e nnb arbftal wu al ie n by asoulh. 
Thiwifti a very short tsdakra a large catheter wu sotnred 
Into gall bladder 

The poatopcntlre comae wu entirely imwth. Tha 
catheter cama out oi gaH bladder o« tM Srst day after 
opaadon and wu replacrd by a Peoar (muahmumj cath- 
eter July to, patient wu up In a dmlr jBiyjj,i«wM 
dbeharg^ Jnly so, tnbe cane out foUoVcd by m snaD 


faceted atowe. The taha wu replaced aul 
dialnagt Insthntrd. SqAemher aS, patieat wu frefi^ 
ocellest eating rrerythmgt w eigh e d laopousda OOote 
>0, patlefit reported pairing cotaldoahh bfk at all rW« 
through tsbe, but much mors riact an attack of k>«rfaf k . 
and a fever of roj de ^e ca a week prrrioQsly Stoeb m 
ahrayi clay colored, and there wu <v. riarrim 

Sharp erdgsatric pain wu present at times for pari (rw 
weeks the appetite wu falriy good the h^ no < 4 JfW; 
wdfht «u ISO pounds Noremher l nce-peeCida 
fdliofcnwujo Icterulnda,] p b en f ft n lp cwcieThlhaleia 
as* cubic i cntlmcten. So per cent In a Ivwn (tntnmoscu- 
tae) November 15, patient wu readmitted to 
Blood pi eajur s wu Tbs Ihcr wu not 

pablc. A Tcmr CBlhettf wasplaced In the Criida ^ 
atocls wrts usally achofV, Sha bad been fed Ue mJu 
coatlBQously since previoai dlscharn She started cu 
thjToxlfi, frain 1/^ dally Catheter grins showed 
reuthm. add, ipcdfic gia ky t,oij mkroaccffcally and 
chonically negative 

OperUKn ns dona November 18 Firinadom, grains 
iS,pret*ratioa wu earrird out. Nitrous cakk aswsCheria 
wu as^ Throceh an Indsion Ugh in the right lectu 
and time to TTriHiift^^ tha gall bladder anearrd Etlls 

chaa^ no u ones wrre found b the gaUbaoder or cyttk 
doct esmson and hspadc docta CDormously iSricvL 

frith walls fTiy and tUek, the c tnin oc doct cootaiaed 
malcfife plpnent stones U its rathe panoeatic portn 
The rioDfs were Tcmoved and the inriromeaU leadUy 
paaaed Into tha duodenuox A hvrgw otheter wu sewtu 
mto the breaik duel a rnucae to solmEBelnctaHau 
dvt the wound wu deaed. Nias wu li at e«l <f 

opmUoa. The higbot umpentuTs after epentka as 

101 dis i us on Cnt night ivnnal afttf feurth day 
Urinary output wu good at til times Bile diwlnags « 
isBufdmU and avetagfd ahnwt aco euUc crathuetai l» 
u bna. BtS tJw catheter canx out cf tha heiridc 
on tha ekhlh day after openikm. Drainage thrtn|h^ 
1*00/ calhclrr is tha ^ bladder wu thereafter smy 
about 75 cuble cratineters per a4 hours. EtecimjeT ^ ^ 

hcteli. Deceraber dlwriarred with bxd*M asmpleW 

healed. There wu DO bOe liralnari arw^^P*^ 
ealhrier The Peaaar catheter wu remored In 11 ^ 

igii after llpkidU UJectien had ih^ the «ew^^ 

to he palest and emptying promptly bin tha iluod«i& 

Tha feula healed In abesrt >» <laj» hlay ifc i gH 

patient welgixd iiSpounda and 

y^aa. igja wdghlui 

aaoved dafly without catSrik. eats 

mnk. p.Ma^ ^U 7 -It* Sffi 

ia'Xht Bpper mmdrsnt during thia lime. S* ^ 

Ed Int^STpsUd^ past 

pttaairs i( 4 /r* tehOriioa tn rigkl 

wu girts In dMdrfdoM U^eps^ 
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ud with blici Utf nntch muojt, ami uml Patent • 
cnadltioo on itf table liectme unuiWactorj and it irai 
liooghl oowIk to perfonn cboleej-atectoTTi) DraliURrof 
lie fiH btadder therefore carrierl out with a IVizar 
attrlrr 

Tefflpcratnre went to loj detreei on nt^ht of operation 
and to IOJ4 efe g rer * the follnarfng night gratloaHi re 
timieH to rrermal but roK to qo- 4 U c g rn n almml dau> for 
iwetti. The lodikm hcaleil cleanlj ] atimt allo«rd up 
oo tirttfth p«topefaU\T dj> *^teTnl*cr i< ^he wa li» 
charred wetebinr t^j pouodv 

The mlrterpieni coarK ha* been uoe\mtful I el ruan 
It ipji, the reported her digestion xw^tly impnrtctl no 
Fom or bekhinj^ aod (eouuon of futbe** rare but drain 
waa a%efagiDg 5 oancei per J4 hour* she era* ift 
•trwtfd to dainp ofl the catheter coDtinuoud> a* ioog a* 
M drtojcnfon rrnJted- In Jul}* igii *hc <leKnbeil her 
nmJUion ai perfect arid remo%-a! of the pall l^la Wer wa* 
ideked Jamjar^ 6 ig^j ibe reported her dipe^tioa 
dcrUrtt, weight i6.S potiadv She had been weanng the 
tube damped off conliQmnidjr for t month* with nil 
ipDptooa. She was itlU defcrrlnp operation tiecau*c of 
tn atflity to meet hospital erpe n w* and wi* to conunoe 
the tube until the couW irranpe to re enter the 
hoylai for cboleCTSteclorny 

Case II Dr f *> aged 64 years, was admitted to 
Botplul *wpteniber 4. ig»<} He had had a pojtefforpattm- 
«ler«toBiy in 1914 for duodenal ulcer with reUef of pain 
w pendtlence of oceadonal attacks of nautea were 
b) ioduced NcimUInp of larre amounts of bile 
flow Ten ynart ago he bepantudni; ralkl attacLs 
M pain in the rk^t apeer quadrant with nausea and 
wwlog foOowtd b) tenaeimesi In the upper tbdomen for 
•Wtaweek. AtU^ were predpitated by eating tweets 
Of fried food*. One week ago be had a eery tevttt 
■ll^of pain la the right u p pe r quadrant and back and 
to reCn-e pab Induced rornJtlng aod took morphloe 
Tomerature loi degree* be lud no chOU or iaunriice 
00 ahoonnal iioola 

Et ambatlon re era ted wefghl 14} pounds The head 
and chest were essentially normal for hb affc. There 
rather marked thickening of the peripheral vessels 
“i^Prtsm re was 130/86 The right opi*er quadrant was 
the Ever was patpaUe one to two hftger breadths 


the rij^t CDsUlrorglQ the eebe was sharp aod 
there was marked p^iKt luhIblliojL There was 
anew healed mfdUDe tear Temperature was o<>-6 degree*, 

* 90 rctpIrtUoP is white blood crib, 10,000 red 
celb 3Jtoo,OJ3 bzmnglobb 85 
negattre, icterus Index 4,8 non nnjteb nitrocen 
*StJriQe on September 6, add spedlW gravity lojo, 
'woacopically and chemkaily negatlre A transmsIoQ of 
cubic centlroelcrs dtrated mood was admlnbtered 
patien waa discharged on September n because of 
6ead cold which had bcCT hanginc 00 for seiwcil dajx 
He wu readmitted September 18 and he was operated 
■P® the foUoarfeg day 

^ MP obarbltil grains it were gben as a prellmloary 

Nitrous oxide gas plus novocob inhftration and 

smesthesia were used. A large non faceted pigment 
was remoted from the gall bladder the mucosa of 
WM groialy necrotic- the gall bladder was staffed 
Wuh a an a 11 lodctorm pa^ in the hope of obUtemting IL 
groialT normal and were not explored, 
Tomited cocsidefahly a^ hkcooghed for the 
™ j days alter opeiatloo Ills highest temperature 
y, degree*, he sweated profusoy and bad very 
®y’®nsh]r bod aH the op«atli< that he could ha>T witb- 
tile course tber^ter eras smooth- The gariK waa 
from the gall bbdder A Peoar catheter was 


mserteil in its place and the patient direharged on October 

I with the inculoo bealnL 

The Prtiar ame out in about a week after discharge 
from the hfwpltal and was not replaced. The fi*fula healed 
m 10 da*a November igto hi* weight eras 1*7 pound*. 
Vptemlwr jqii hb weight was 153 pounds Jah 1933 
hi weight wasifi latjcntba* been working con tlnuoualj 
a A general praclitforwr since 6 week* after dJ*charpe 
from the ho*TOial \boui e>Tr> 3 months be has an 
aiiack f mild paio b the right upper quadrant with 
nau*e3 lioth f which are relieve*! b) Ia\-aging hi* own 
ttomaih fn>m which he recovers large quantJlln of Idle 
tinged fluUl ilc can still prtonilate*uch attacks bj eating 
t much meat egg* chocoute or milk or by getting 
quite tired fhese attacks do not incapacitate hlou lie 
enjov-s complete comfort othenvixe anil hU strength b 
gi>^ lie con*HJcri himself 73 per cent nortnaL 

( \*r 1 3 Mr I h aged -o >'ears, wn* admitted to the 
hispiial tsentemLer 17 igre He had had btcrmlltenl 
piiD b the left upper quadrant and epigaitrium for pail 
> month* wlthcnil otb<^ ivmptom*. hive dav-i am he 
had begun to v out sJmosi everything he ate and bad had a 
romUQt gnawing pab In the epigastrium Ife lud dally 
pa**Are of normal stool no b^ndicr 

I mminalinn revealed a weak exhausted eiderl) man in 
moderate pain The bead neck, heart and lungs were 
normal for bis age no obvdous del^dration. The abdomen 
wt* very teavder in the right upper quadrant There was 
marked inhibiUoo on rt*pir*t(oo. The cpig*slrium was 
let* tender The lower quadrent* were oegslJvT The 
genluUa aod rectum were normal. The extrtmitle* were 
negative except fvra rather marled ihl^eolog of the 
peripheral mwla. Tonperature was 97 s degree*, pulse, 

II respimtinQ » blood preiiore i»o/86, diflcreatlai 
(’billing) count Infectlou* tvpe arise, ac>d, two plus 
aJbufflb fiumerou* hyaline and granular casu, a few white 
bkod ceU*. 

Patient vomited at btenais for the hnt 4 d^ys but was 
thercifler nerfectlv comfortable temperature remafaed 
nnrmaJ September 19 non protein nitrogen waa 64.5 
nheoolsQjphonepbthaieb no trace i hour (intiamascnlar) 
Test meal ahmred do free hydrochloric add poduvT for 
bile oegallve for occult Wood. Stoob were of eonnsl 
color and oegallvT lor blood. Castro-bleslinal and gall 
bladder series of films revealed a deformed gall bladder 
ahadow with some pulling ol the second portion of t>K 
duodenum toward (be right September tt pheoobul 
nbonephlbaleln 345 cubk centlmeten, 34 per cent In 1 
hour* (btramosoiiar) Unnalytis showed specific gravity 


cent fa j hours fbtiaverKHJi; \moanl of urinary oulpnit 
during thb p re -operative course waa not recorded 
Operation was done October 3- NTtrous oxide gas, 
ethylene plos oovoatla iaSliniJon aod block ani-srhaia 
were used llw gaD bladder was Incomprejslblc and 
adherent (o the duodenum by extensive adhesions the 
{^onts berond down but normal on palpation and Inspec 
UofL Cholecyitoitomy was performed by the usual 
technique draban waa carried out with a Peaxar catheter 
The postoperative course was entirely sfooolh and on 
October 13, patient waa dbchaiged. A report from his 
refcirinf physician at the present time states that the 
patient wore the tube 8 months, bad do pain, but occa 
alonal bdchlng alter meali recsioed nomtal atrewth and 
weight. At the cad of 8 montns the tube broke off at the 
lem of t^ sklo aod he entered another hospital as a 
dlnb patient where the tube was removed and cholecystcc 
tomy was performed becauie It was fdt that thegall bladder 

waanoo functioning Hla present health b said to be good. 
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Cah ly llr H. \ ^ jj jrmi, wumdmIttMtotbc 
bofp^til Juuu7 14, iQJo- H« cotnpltisKl that >0 jeen 
tfo for t period of tboot 6 DmUit he toff end fnllBen aod 
diin dlKoraort In the ri(ht upfwr qvednnt titer otliu 
mett r fried foodt. He dloilatted tbeae foodi frem bu 
diet tod en^ed ftir camioft oatll 8 jetn t^o Then ptfat 
nn i md tod be wu iQfhUy buoJIc cd for > or 3 moatbt 
tod bid chj cohxrd ttooft. loifiRaricti p ei rtUed tmtil 6 
[Dootbt tjn when tfooliltti: nln recnmd vftb a iiitet 
ud dsriot vUch t wl iopdnil bemk tpptmd. 

InUnmneot piin tod frctt enctttkn hid been pretext 
mm tUs tttick. Hhb^ wti 130 pooodt, fifueo 

>-ein tfo. Hb trcnce v«l^ ti 115 to ttS prctcfit 
vdrhtt ti 5 poaDdt. 

reTctled t fMfi IttrtVfr^ older 

thin his Twi shitt tod telcn dor month fool iKirt tod 
hmcs n o r mil, blood praam ito/j^ The tbdoatlntl 
rmiriet vm ray Itx tod then wts to obrtooi balm tn 
the r^t tppcr cpndiut r tpt tun tinf the Ihrer whklt 
ertenctd from tbt thth Inteicoctal tpiee tn the iIkM 
mlddtricnlti line to foor f i ner breodi^ belov the cotttl 
DiTfla, edfe ro u ade d . (pihe trader he gtH blidder wtt 
not pilptlJe, The lover (pndnati ven oe^tfre. Tte 
eitiiialtla ven neftrire. Tht temperttorc, poltc, tod 
tap lf irioB vm Dormtl Uood tad nriaa ooralt J ctooto, 
nfftmV aeftrirt (or octdl blDCid. PViemlic^phcBcphthtl- 
da uutwt vti 340 enhic rnittrorten, 85 per cent In 

bom (intnreooQi] ete eucm idlifTtmi shown eeatricn* 
Itr crtriirttola end left Kzb derlttloo. Gtrtro-fntariml 
X-ra}i shoved the tecood porUon of the doodemiD polled 
to the medliB Qm the rtomtcb eafrfTtoc prearpUr tad • 
redondtat odoQ Ijrtng Ur^f In the p«h^ Hevmjflecn 
blood tnoffoxloa cod 10 <bMc omnoxten to per crat 
etldom chloride tnCnmoosl^ «a wa xa stre dtn before 
opoitloB. P r e -epgitlre dafiyoh vu chioox chole* 
cgstiA twd ehmlti- rhulri'V — nitfi, qnestlM fafOiry dr 

Opertrioo vu dosn tn JtBnoi7 i^t rhesobutittl. 
cnint 15 vere (tees la prepSxtriocL EthjdeiM timtlxsli 
vu os*^ T h ro o{ h t n(hl rectos lodilon the i%ht lobe 
of the Orer praented t memded border of ftndr Krtosiir 
snrlice, eajtsb-red In color no croa oodnlei. On tht 
penlocMu of the ttcmHnf coloo vere terertl 

armjdkrvncidaleithettttof BB sbi^otHef vhkhvwrv- 
moTedfarblopsjr TbegiDblt dder vueoo tm aaslydlltted. 
Dot tdhemt, thin vtO^ tod lommpratible. Ttepjdoilc 
ead d the stomp tod trtiuiuie colm ven 
Crnly to the refloB of the toniiniLi doct vhkh CD«ld not 
b« rotdilx palpated. The spleen vu ox i nwht t 

enltixed. The gtH bltdder vu tipliited d neestsb. 
■ccmtl tppenrinf bOe tnd then t ItrR soft robber tobt 
vu Insened Into It tod tnntiisfd. A smtll we de e vtt 
tihenfran tbeUrerednfor blaper A drtlntfi tnb* vU 
for irridiitl oecoopmaon. The voond ns 
doted tboot the to be. Pttholocict] report of tht oodok 
from the tu r^ettblt fiber rttlh with fore to bodf 
reactlori t^ Ebroos co aa ert lTe tiMDt rmshy IL The 
•ccrioa of Brwr shoved moderaU dye e of pucoaiatiD]) 
»Twt pade chronk tnfltmnatkD tnd mfiUrttloik 
ntspiods low fnuU chroedc hepttHit. 

Pttknt vu rp riirrait to rooen vlth poise 84. Decem- 
pret dtm of tht ciB falodder vu carried oat rektstnt 
( o ppri- of bOc from the rnVv eni^ boor for tht first 14 
boon ri-it i r.u. f | dnlntfe vu then tDoved. Tht 
Idihest tanperttsn vu lot de^rea oei first dty tfm 
opentkm. It vu ""ttp*! tft« tht foorth dij The 
pirifiit, botc r e i vu ext r em elT vetk tod ve fdt tMiid 
th«t EDon nifictl oporatka voold profatblx htra pmrad 
f tiL For the first vecks, Ue dralntcs Tailed fmn 45 ^ 
to 1,100 nahfc eenilniettrt per U hewra, treraclaf tboot 


;oo cubic rrarfmrtcTS. BD« salts vers fed mo uth tcri 
the piUents coafitkm trsdnUr firptrored. Ot the 
teeth postopeTtlhe dty h« sras gfm toother blood tnai- 
fusko oa the tvclflh day bt vu tOoved ip, oo tb 
fifteenth dir the brbe came oat of the pB sod 

vu rrplseeu vlth t P^mr athrter tod the L& dnlttfe 
vu lea thtn 500 cnblc cendnetm per 14 boors it tB 
times. Febnary is be vu &chtrpd vUh Inttiac tk cs to 
replace tB bile drtlntp u retestke exma vhen h 
tmoasled to moia thtn mo cnblc centlioeUn per 14 boot. 

The Pezitr ctmt ent ooe motlh liter tod u tb« dnla- 
tM hid fTcatly In amomt tad stools hod bea 

of normtl cow at all thna It vu not replaced. The 
fistnli doted In 10 days. Jnly 5, 1931, patient rttmard 
vri(hlo( ISC pntTTwU htrin( bod d lfcjli et erer 

■fan opeatMi do pahs or Jsmatifr - no semanrw of ftll- 
oest or t* Vl i l r n ' Qrcr cdfC ttBl netdy to ornHWimi, bat 
edn b sharp tod opper border at slrm rk by perenstka 
tod b ipptrestly oi^ ptsted nthrr tbin nmiyed nov 
Patient nis nritt ry cymploms vlth 15 ooaca ru t hsal 
arloe l-n'Tii— of t miiffibroo prattle vhU vQ prob- 
aUy icqtirT a curtery ppneh. FoDovtof tfkrtnsriim *1 
thu tearce of strtialay ve vQ rrptlr hb layniaiJ berib- 
e mruiarye OT CASES 

u A patknl **»d 57 yttrv rtetndy 3tan(Dttd^J^ 
■appjeaooa ef nnoe, nluo f tn letenrii*, hypertemfcn, 
posttira Bifait ef tov ipeciflc pirity no adfm t to 
marked dtemb, oa i c co icry At Mcood t dnrfx li m , » 
kviat chc il t cystoa any th t nriae v u q ^hlghg 
frarlty hypmqB k n ww fanpiVTTd. Che4«yiti^*iy 
vu dona, mtle&t oov k* dcrcl^ed dksbetas m a nftai , 
tfm u oj b^psj Usskn b sriQ pnamf 

futn-faitotlfit] ftata b ettrilesiL ^ 

t. ritiost t*«l 58 eon, Jnadlai had 
ufae. nilroat* retatam, inertuhsf hl«ri l 
tlvecrfaae«lovqxdficcctTity ewfcmt. Sie ifird vOnect 
opoatke. Gnat tstopay only «u done. 

y rttkat aetd 71 jMaflced. had 42 jper c»t 
mratke ef bo-tedakoa ta y» mhretei fliret ftihiie) ra 
admbalm. uuuiuskn, ntoDjen retmlioQ after partliJ 
dtnresb, poalttra udoe cf kv ^seeffic titritj. 
low blood praame, slov poke. ’^5^' 

eperatke. Aotopar ibovto cfairactotXk kldnty 

4. fktlto ttrd 53 yeara, Jiiadl«4vu Im^to toe 

Iwit ntvTwl nrlna rrr^* pbenrf i ofplvvvp ttb alrta 
ovtpot month before- suHUtsiko, nlt^mr^ti^ 

nJjZ, Urtatlyibvu not reported. Patient died vllheot 

"’^’’pSent "t^^ rears, Jwndlced. 

art of BwkTtle ipectoc rarity on mtrioa^ 

ahrofm leteOha. 3 iv* i*t«- 
week after cholecy st er to e a y tad_ 
doct derekped modeim snpprt**^ 
poririrTn^ rinmltaoeou with btock^ 
^^t^vatamwT^tD dderp^ jBadka. Death 

ocoHTTd tnd i» tntnpiy wu 


recevded) ud dem^ 

ootpnt (37 5 P« 

omsed t 33 per cent, dokcystedcmy vvs 
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Bpkpdol lajcctlooi ihoirtd patnt common duct Procnt 
rtatajrtTcakd definite hy^rt«i»Ir>n (155/05) onJ> partly 
due to toric thyroid. 

1 Pilicnl 64 ycar», had had a wbildlni' Jtimdlrc 
erf receot orijin, adth urlat practically normal do nitrogen 
rrtrtitkrn, good phenoUidphoncphlhaleln outpat Graded 
eperation *a» dirtco hccaw ot the ape and general weal 
Dea ot patient aince opJoratkra of common duct «ai 
bcDcated Cbolecyitcntoiny was done On secor>d admlv 
don, Epiodol Inlectkm wa^ done through a Peuar catheter 
lod showed a uocl of the common duct and little altera 
tke ta the hepatic tree Chofecj-iteclomjr and choledo- 
choitotny (T tube) were withstood Check up tiplodol 
bjeclion Umragh T tube showed patent common duct 
before ranoval of tube Pretenl suttrs Is eicenenL 
9. Patient aged 6j >‘ear*, had very slight aobikUng 
iutedlce. The hading* were very slndUr to those in Case 
S. Graded operation was done bccane of weakaess arwl 
sgt. Patient lost 15 poonds In weight Exploration of 
comiDon duct was lodicated Cbolec^tostomy sras done 
Pitknt was dbchirged and readmitted for cboledochos 
Inmywhlch was well withstood. Present ititus Is exceflent 
to. Patient aged 49 year*, never had been jaundiced 
orfirt was normal, ao farvctlona] test recordeii Stage 
operalioo was not planned. Condition becaroe poor on 
table alter only appendectomy Present ilstas Is excellent 
She b ttm wearmg Peexar catheter Cholecystectomy Is 
*tni to be done. 

It Patient aged 6a yean had nes'er been jaundiced 
Tke irrbe was oormiJ there was tw nitrogen retention, 
bet a moderate anaemia. Patient had marked artetio- 
beseemed oMer than his years " Cbolecystos- 
tooy was pianoed and perfortned. He cwld not have 
•uhstood more Present ititos is 75 per cent eormal 
Patient aged 70, had never bw iaimdiced He was 
a frnt ed to bo^tai In acute atiack of cbolec>‘iiius, 
P wWm iptiooephthalein eatput was not recorded there 
lasritreienreteotlotL Urine was positive no pheoolsal 
ptWKphihaJeia excretion at first test Fuoction Improved 
•»«tack subaided. Pemunent cbolecystoslomy was 
advised because of his age and so severe an illoesa. We 
do not approve of hb reoperalion elsewhere 
* 3 - Patient aged 53 years, was jaundiced in the past 
Hb urine was normal fonclioD good Ho was thin and 
With gross IWcr changes present at operatlott 
•od old extensive •Hbf^tnni umind common duct it was 
Ih^ht uawbe to proceed beyond cholcc>‘atostoray Thb 
•as borne out by hli course In the hospital Present status 
bexcclbnt 

Caies 14 and 15 are mentioned merel> because 
« lipiodol bjection through T tubes m their 
ducts Illustrate so wdl the value of 
^ method of outlining the biliary tree The 
^taUcai of the mtndi^tlc radicals shows 
persisting 10 months after plastic opera 
lor stricture in Case 14- The film of Case 
*5 taken 12 days after choledochostomy shows 
^ tame dilatation and prompt emptying of the 
ducts. If it 13 desired to outline the biliary radl- 
cals in the liver injection through Penar cath 
^ fa the gall bladder or through the T tube 
“ the common duct should be made with the 
m the Trendelenburg posiUon under the 
dwxrotcope. We had been maaing such ohserva 
for about a year before the publication of 


Owholt 5 preliminar> report The plan is \-eiy 
useful It IS a real addition to our means of fol 
lowing patients with therapeutic billaiy fistula 
\\c hope to see the dilatation of the intnihepatic 
radicals disappear in Cose 15 before we remoNT 
the T lube for this would be the best e^^dence 
of restitution of normal anatomical status. \\Tien 
we has'C been able to follow with Hplodol Injec 
tlon the course of a larger group now under 
obscn'ation Dr John \oung and the author 
propose to publish the results fa full 
Excluding Case 5 which occurred pre\ious to 
the start of this study 56 patients with diseases 
of the biliar\ tract fai\’e come under our care 
Operabon was not performed in 3 (Cases 2 3, 4) 
On the remaining <3 patients pnnuiy diole 
cx'stectom) was pmonned In 37 cases with ex 
ploration of the common duct fa 2 There were 
2 deaths in this group both of o\-erwhelmmg 
pneumonia and scpucanma one occumng on the 
sixth the other on the eighth po3toperatj\T daj , 
in women under 40 >oari both occurred prmdous 
to the adoption of carbon dioxide inhalations as 
routine posiopcrali^ care Cbolecystostom> was 
done as the first step of a contemplated graded 
operation m 6 patients (Cases 16789 10), 
foDcmed bv subseouent chole^'stectom) in a 
(Cases I 7) b> aploraUoD of the common duct 
with cbolecy'stectoro) m Case 8 and without 
cholec>'8tectomy in Case 9 Case 10 has not yet 
bad her final operation The one death fa this 
group occurred m Case 6 pneumonia de\’elopfac 
on the fourteenth da> after a reasonably smooth 
po5toperali\e course Cbolecj-stostomy as the 
only contemplated operation was performed fa 
5 patients among whom are Cases 9 12 and 13 
temporary drainage of the gall bladder was 
instituted in 2 other patients, one being a woman 
operated on with a diagnosis of perforating 
ectopic pregnancy and found to have acute ap- 
penaidtis and a gall bladder full of calculi the 
other a man on whom appendectomy was per 
formed fa an interval of mtermittent appenma 
tis the gall bladder being somewhat tiuckened, 
without stones but high under the Irver and 
very difficult to reach Secondary cholecystec 
tomy was performed on 2 patients, one of whom 
had had a stone left fa the cystic duct following 
cholecystostomy elsewhere 6 months predously 
we had performed cholecystostomy on the other 
patient 9 years prevnoosly In the 3 remaining 
exploration of the common duct for strlc 
ture in one and for stone m the other 2 
was performed The patient with stricture and 
one of those with stone were jaundiced at the 
time oi operation, they were the only cases of 
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» 1 J the jtundiced parfenti tint bled after operm 
boo b ipltc of the otoal preparation erflh aJ- 
dom chlondc aod tramfoiloa of bJood- 

Dntll recently there was no dfalcallj useful 
dje test for hvef function. With the btrodoe 
ti^ of iso-iadekoa, such a test seems at hand 
We do not looL for any great redaction b post 
opcratj\e mortalltv from Its use b our own prac 
tla for It U obdoiis that we have not been 
OTwratbg opon patients with buft} fafting 
We feef that wider ap pr ec ia tion « the need for 
thorough c^•aJuat^an particulariy from the stand 
point ^ the renal anatomical and ph)'sb)ogica] 
sutus, all patients with bjlur) tract dbease 
will be more generally e0ecti\e in reducing tpera 
ti\e mcnallt^ Renal insaffioency ocean b 
such patients fa the absence of Jaandke, espe 
daily in patients m an acute eo ce rb a tloa. The 
occurrence of nephritis in them must be laid to 
infectiocL^ and a stud\ of the bfeclmg organism 
b such cases Is especiall^ indical^ Aatle 
ntpbntu u uPKontmoH la o<lKr Jueattt of Ike 
Motnnal ritcera imencble h turpeti aUcei It 
is a fact that operaaons on on!) the biliary tract 
are done for cnrooic btra abdoroinal bfecUoia, 
with the exception of those on the female peh*is 
IS whom coodiUons for absorptioQ localuation, 
and dramige are qmte dlferent (We see little 
dbicaJ or pathobgKal n-ideoce for the 
of chrome appeodtceal (nfectioQ usaurfced W 
rcacerbatbns recognicable as acute attadca.) Vie 
behcie that for thfe reason an unbearable burden 
Is thrown on the kldnoa more often b operations 
on the biharv tract than cise- n -he i e. Iite pobt 
can be forced to an extreme bv considerbg bow 
often nephrita aixl anuna would ucc u r if patients 
with scarlatina were gi\en an ether 
lasting for an hour and sabjected to a ma|or 
opera tioo! 

Simply because the barbituric add compounds 
are excreted largely through the hldncys. we do 
not propose to use them as pre-aosstheac prep- 
aratlcia lor this group of patients b the future. 
WTiere a stage operatron has been decided upon, 
jjaraldchj'de or some other drug excreted through 
the longs, can be given b> rectum bdoce fwHng 
the patient to the operating room. A light 
nitrous oxide or ethylene ansathcxia should be 
used to mask the bfiltratioc and blockbg of the 
abdominal walL Cholecyatostomy anUten be 
perfortoed by the techni™ outlined fa the 
histories fa less than IS merratea, onUnorfly If an 
fah i lstinn a Ji a t s th ebch r e qal red ethjicnelsprcfer 
abh to nitrous oxide tface any degree of cj'anosis 
threatens aH cellular metabollsin. ilorplihe 
should be used \‘er7fpanngi> for the same reason 


COSCXtTSlO'CS 

I A re%dew of the Utcralare oo renal com- 
pUcatioQS of bfliary tract disease b gfven. 

s Six cases of oephnUs with suppresskn cf 
urine compbeatfag biliary tract infectloa are 
presented. To these a ae^'enth (Case 13} should 
probably be added. With one exception (Case 5) 
these o ccun ed fa a senes of j6 coascenrive pa 
ticntSjtn faddeacc of 10.7 per cent 

X This comphearion occurs at times, rarticn- 
lariv b aente e xa c er bations, without jundlce 
and can be detected b Its indpfenc} FuoctlocLal 
tests are dlscias«L 

4. Excretioo of pbenolsobhooephthaieb m 
patients In whom primary choJecjatcctomy or 
chokdochostomy was perforroed hu \'ancd only 
withb the Dormal range for the age of ti« 
bdlviduah 

5 There Is no evidence that hepatic cell dam- 
age aenoos enoQ^ to cause Iher faUnre most 
precede renal damage though ordbarily the two 
are associated 

6 Stage opeiaiions art adveated for patients 

who have suffered from renal cnmpCcatfen, as 
well as for all aerlcmslv depleted patienU with 
bfllajy tract disease. IllBStiatJ>-e cases are pre- 
aented b which choJeejiloaioinj Is done u a 
prelunbary step and othen b which it li the 
only operation cootoeplated 

Noth.— S flCB this psp*r *w Mhmhud fer pohU oi^ 
u aitkle br and Schota bu ■r^wed, whkt 

dwems oemsot. Hwr rtfird amtaW* « to 

dcxwwntioo of Uttt Xmm, as did ^ 

Comxn tarbon, Tbry comctly note tlw LKuBJlaa^ e< 




befon opmtfeo tadamt* hftifTTTOt^ f(w»d 

-asemsT b*f»f WOTlltw, 

wn tcarvtid^^urrrki eoet ^ ei 
(O Ttrir eaperiawnttl woft cBoiisted b f wadoctoS « 
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non trewtlj tta a P 





DARTLETT RENAL COMPLICATIONS OF BILIARY TRy\CT INFECTIONS 1095 


wt3e I cooiHcr Jl of Ibo /froitwl ftkJojrkal ImporUoct 
lad belkrc that a tpcdftdty for renal thiruc of the tcwlna 
of the Infecting organhm* will crentually be ihown. 

\ recent cornmnnlcitlon br riniborp aDi to my 
•tleotion a pre^'kius publkation of liptodol Iniectbna 
Ihrcngh bOiaiy hatolx with very satltfactory retalta 
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THE CE-MURY OF PROGRESS 

F ur Trtduig Inditnj French Wan, 
iltssioTiana Cholera, Fort Dearborn 
The Lmted States Army EtmgraUOD 
from the East Fort Dearborn Kfaastcre, 
Rail Splitting Primitive iledidhe and illd 
wifcT) 'U ar W ounds Ytsion Courage Faith 
Perseverance Foundation of iledical Schools 
and Soacuei, Success Such are the chapter 
headings of the history of Chicago and its 
cnYirons of a century or so ago 

During the mten-ening jTars Chicago has 
run the gamut of the helps and hmdrances of 
aiilization Its strategic geographic lituation 
and the character of Its atizenry have drawn 
to it e\‘er>'thing that goes to rnnke up a metro- 
politan center of cosmopolitan interests and to 
estahlifth it as in epitome of world progreti. 

Forty j-cars ago m Chicago the discos'ery of 
America was memorialiied by the Columbian 
Exposition the world s fair after which sub- 
sequent world B fairs ha\T been patterned. 
This Jtar the centennial of Chicago will be 
memonaliaed by a Centur> of P ro g r es s a new 
type of world t fair in which the natlona will 


co-operate to display the present saeotific, 
rdigious, and artistic status of the woricL 
From June r to November i the beautiful 
lake front of Chicago will present the forefront 
of the inarch of progress In achievement- The 
wry inxantions and discoveries of the Century 
which have brought abont the present median 
ical age have made it possible to make the 
difpla>a in a way that was heretofore im 
possible 

The sdenct and art of the engineering pro- 
fession ha\e produced changed coneCtioas of 
Cfe, and the scsenct and ait of the medKal 
professsoD haw made life safer better and 
longer under these new condldoos. 

The products of the basic saeoces of chem- 
istry siyj phymes as eiein plified In the coover 
sioD of raw materials into articks of utflitanan 
and artistic value will be exemplified and the 
leading spents of the exposition have set a new 
tempo by emphasis on a display of the pro- 
cesses of manufacture as well as on the finhhfd 
products. 

Tbe use of steam, oil gasoline, and electric 
Ity m the production of light, heat and power 
and the application of these to mining agn 
cnlture and manufacture, transportitxo 

communJeation and fflumlnatKm are products 

of this last century and so will occupy fmpoc 
tant places in the expositioQ 

The artiiUc side wffl be Intcrwovan in all 
phases oftheFairbyanewaseof color Hght 
architecture sculpture and pamtlng 

Of particular bterest to the medical pro- 
fession wfll be the eiHbiU on the medical and 
Wolofiical soences which wffl receive a proml 

nence not hitherto accorded them In w® 
general expositions. Universities, ntUonal 
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state, and ci\nc medical institutions and com 
mcroal orpuiuatlons will \^e ^^th one on 
other and the result cannot but be reflected 
in a better comprehension of medical and 
surgical problems bj the public From this 
rnll come impro\*cd health of the people 
through a better and surer knowledge of hoB 
disease IS caused prcxTntwl and eared for 
and how these benefits ma\ be denmt from 
the medical profession 
The Amcncan Medical Association the 
American Dental ^Vssoaition the Wellcome 
Research Institution the Amcncan College of 
Surgeons a number of our univ-crsities and 
large pn\Titc medical clinic* haw prepared 
attractive and instrucliw exhibits The fo! 
loTdng Is a bntf summary of the exhibit of the 
American College of Surgeons 
Iinpro\’CTncnts in surgery m Amenca dunng 
the past century will be portraj’cd b> five 
beautifully executed dioramas Details of 
hospitals and their care of the sick and injured 
during the nineteenth ccntuiy and toda> will 
be depicted bj transparencies models, a semi 
diorama, and an illustrated map A rq^bca of 
the Lister exhibit in the Wellcome Histoncal 
Medical Museum Suboeb'v, Gynecology 
AND Obstetrics the ofBdsl jounml o! the 
College, will exhibit an authentic record of 
surgical progress The CoU^ activities sur 
gical progress and service to the pubbe will be 
described through lilustrated lectures The 
objects and activities of the College will be 
further iflustrated byflluminated wall plaques. 
The exhibit will be enhanced by the use of 
portraits of eminent American surgeons of the 
century the Great Mace of the College the 
Seal of the College in magmfied form and by 
other means 

During the period of the Century of Prog 
ress Chicago will be host at the annual 
meetings to a number of the national medical 
organisations Ahen B Kanaveu 


SUBPHRFVir INTFCTIONS 

U NFORTLNATFfA the importance 
of subphrcnir infections is not sufll 
cicnth appreciated b) most surgeons 
The majont) of subphrcnic infections arc the 
result of an mini abdominal contamination 
usuall) caused b> extension of micro-organ 
isms from an abdominal nscus Rarel> suli- 
phrenic infections ma> extend from extra 
abdominal foci either b> direct extension (from 
the thorax) or through the blood stream Onl> 
a rclatiwlj small j>irccntflgc of subphrcnic 
infections proceed to abscess formation B> 
far the larger number resolve spontaneousK 
which probabl> accounts for the fact that sub 
phratuc mfections vntbout abscess arc rela 
tivclj infrequcntl> dmgnoscd The most fre- 
quent cause of subpbreme infection is post 
appendiceal pentomtis Howc\Tr in all eases 
of acute peritonitis the possfbDitj of the dc 
vdopment of a subphrcnic infection must be 
kept m mind as m this wa> the carl) diagnosis 
is facfhUted Subphrcnic infections foDowing 
acute appcndiatis charactcnsticallj arc found 
most frequently in the right posterior superior 
quee viz above the Jii’er on the nght side 
and behind the right prolongation of the 
coronary hgamenL This infection is manifest 
dmicahy bj a persistent point of tenderness 
over the nght twelfth rib An infection in 
fenor to the liicr but on the nght side 1 c 
nght infcnor space infection maj occur con 
comitantly with nght poatenor supenor m 
fections 

The prognosis in subphretue infections is 
very good because only relatively few of the 
infections progress to suppuration The prog 
nosis jn subphrcnic abscess has been considered 
as being e^^eoally grave, due to two facts 
(i) the diagnosis of the infection is made 
rdativeiy late and (2) most subphrcnic tb- 
sceases have been drained eilhei lianspleurally 
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or tran^>critoneflliy and became of conUml 
natwn and fub«quent infection of ottc of the 
larse lercnu ca%itl« (the pleural or peritoneal) 
an ovTnrbelnung and fatal toiaMnia dei’clops. 
The mortaflt> rale In collected penea of caaea 
sanea from «> to 100 per cent In the treat 
merit of lubphrcnic abKesa the aame aurgical 
pnnaple* aa used eUewhert In the bod> should 
be applied \\'bereas It u frequently possible 
to dram an intrapentoneal absceas throuRh an 
unuiNolvtd pentemeum by attempting to pro- 
tect the virgin pcntoncum from contamlna 
tion It u far better to drain the abscess extra 
pcntoneallj as tbe danger of contamination 
of the peritoneum is thus obviated StmQarly 
It IS far belter to dram wbphrenlc abscesses 
extrapentoncall) in such a vay that con 
taminahoQ of the pleural and peritoneal 
caviUes IS pTe%*eated In abscesses pointing 
antcriorlj eitrapentoneal approach U pos 
uhle by reflecting the pentoneum from the 
under surface of the diaphragm untH the 
abbcesa is encountered In those ahsceasea 
pointing postenori) the retroperitoneal opera 
Iron (3) permits adequate exposure and drido 
age of ab 5 cef«ea In this region without the 
danger of contaminating eit^r the pentoncal 
or pleural cB\nty The advantage of tbe extra 
peritoneal operations over tbe other methods 


of approach Is exempllScd by Flynns (i) 
statistics of cases of subphtenlc absce* 
operated upon b) members of tbe Soutbem 
Surgical Asaodation In those cases In which 
operation was b> the transpleural trans- 
pcntoncal or extraperitoncal method the 
mortalit> rate was 37 9 per cent in those 
cases in which operation was by tnm^cursl 
or Iranspcntoneal routes the mortality rale 
was 4t per cent whereas In those cases In 
which operation was bj the extrapcntoneal 
technique the mortalitj rate was 184 per 
cent In it) personal cases operation was by 
the retroperitoneal operabon and there was 
but one death a mortabty rate of 5 a per 
cent (3) In fact It u m> firm belief that lub- 
phrenlc abscesses should be treated luccess- 
folh mth no mortality This can be acrom- 
pUabed bowntr only bj tbe early recognh 
lion of the condition and the Institatwa of 
adequate drainage wllboul contaminating ui>* 
involved serous cavitie*. Altoh Ootwci 
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MASTER SURGEONS OF AMERICA 


JOHN S\'Nf. I)ORSP\ 

F rom nmc lo time in hislon there ba\*c Ii\-cd men who have been able to 
accompUih a tull Utc a work within a bncf span ot ^can A man q( this 
mold John Sjmg Dor<c> inis able dunng his thirt> five >ears of life to 
reach a prominent place In American surgerj of the carlj nineteenth century 
Like his conlcmporarj the great composer Franr Schubert who li\ed but thirt> 
one >cars he seemed unconsciousl) to sense the need for fillmg c\cr> moment so 
that his succcsMic achiei'cmcnts come with dramatic frequence 

Members of the old Fngiish famil> of D Orsc> were cajl> settlers in Mar> 
land, but John was bom in Philadelphia m 1783 where his father Leonard Dorse> 
was a prominent merchant "^oung Dorse> passed rapidl> through his classical 
studies at the Fnends Academ> and the Uiil\Trsit> of Pcnns>l'Tinla ONercommg 
the handicap of a slight defect in ^leech and graduating with distinction at the 
age of fifteen >'cars He began at once the 8tud> of medione at the Um\’ersity of 
Pennsylvania under the guidance of his noted uncle Dr Philip Syng Phmek, who 
held the chair of surgcr> at that time A >-car pnor to his graduation he was hon 
ored with a membership in the Medical Sodct> of Philadelphia, Benjamin Rush 
was then president of the organiration In that same j ear Dorse> became a mem 
ber of the Chemical Socict> of Philadelphia on organization “desirous of promot 
ing the cultivation of the saence of chemistry in the United States of America bj 
assoaating wth themselves persons of distinguished talents In 1802 at mne 
teen years of age he defended his thesb on ‘The Powers of the Gastnc Juice as 
a Solvent for Unnar> Calculi” and received his degree of Doctor of Medicmc a 
special dispensation from the board of tnistecs waived the requirement that candi 
dates for the degree must be twentj-one years of age 

Colnadcnt with his graduation occurred one of the severest epidemics of vel 
low fc\er in the history of Philadelphia, and young Dr Dorsey was made resident 
physician of one of the emergency hospitals Dunng his year of service there he 
demonstrated his sincere faith m his own reasoning and convictions He believed 
with Deveie that yellow fever was not contagious and fearlessly went about the 
core of his patients constantly exposing himself to the disease whereas many of 
his confreres who entertained similar ideas were unwilhng to vindicate them 
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In i8o^ Dor»e) sailed to Europe fora jrarof study The entire winter was 
spent JD London where be attended the lectures of the famous chemist Sir Hum 
phr\ l)a%'> but spent the most of ha time In John Hunter’s anatonuca] sebool 
where in former >‘e<Lr8 his uncle Dr Phyilck bad to datinguijbed and endeared 
fajiDself that the great anatomist had made an offer of partnership, Doisej spent 
the r em a in ing portion ol the >*ear in Paris where be continued his studies m 
anatom> 

In 1S04 Dorsey returned to Philadelphia and prepared to practice hii profes- 
Mon Those first few >Tars most have carried all of the traditional monetary 
anjaetv for hia old account books reveal that his income for the first j^ar was 
t '3 5 75 Hon-ever appredallon of hli ability spread steadily and in a few 
\ean he was considered one of the most skillful surgeons In the cotmtr} He was 
elected to the staff of the Pennij'Ivania Hospital where the first ligation of the 
cstcmal iliac arter> for aneurism was performed by him It was dimng this 
penod that he prepared the manuscripts for his great book Hements of Sur 
gery a aorl whidi received much recognJtloo and was reprinted in Edinburgh 
as a textbook for the imiverait) The material It cootalned was drawn partly 
from his own eepenenae but Ur^j from the experience of hu uncle Dr Physick^ 
to whom the book was reall} a roooument for Dr Pb)'aick left but few writings 

of his own Dorse) s talent and training as a draughtxman enabled him to prepare 
his own beautiful llluitfatloaa 

At the age of thirty two Dorsey accepted the chair of naleria medka in the 
Univ^rsiu of Pennayivanla and soon eod«ped himself to his pupflj b> his tireleas 
interest in their work and the frank sympathetic manner of hhleochlng Follow 
uifc, the erample 0/ U istar he valued and thoroughly enjoyed Jo/onDal gatherings 
nith hi* students w here exating coQtro''ctiIea often de^'cioped stimulated b> hu 
clear direct thinking and )”Ouihful enthusiasm He lo'td to debate and his dis- 
tussjooi. at medical meetings always attracted Interest often were at raiiance 
with current opinion but never were injured by petty’ meanness or personal ran- 
cor Hii osaociatioD with great men abroad and his great love for music and 
poetry mellowed the brilliance of his sdcntific fervor and made his character of 
outstanding appeal 

In 1818 occurred the sudden death of Dr Caspar ^Vlltar the highly respected 
and much krved pro/etsor of anatomy at the University of Pennsyi’i’ama. It was 
be who had hm developed In this country the continental plan of mfonnal dis- 
cuialona between professor and students and It was through hu efforts over a long 
period 0/ years that the teaching of anatomy had retched such a high plane tb^ 
John Dortcy wu selected to fill the vacant chair a difficult task but one which 
accepted with sincere confidence and reverent re^Ject for bis predccesaor On 

November I a 1818 he delivered the introductory lecture to his studoita, 

an inspiring talk of outstanding richness of thi^ight, carefully designed to ca 
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beginners in mctlianc bc>ond the unfamiliar horrors of the dissecting room to an 
earlier realization of the s'alue of true kno^ilcdge and a \Tsualiration of the long 
Msta of interesting s\-ork before them No oratorical display of rhetone or elo- 
quence can aid the anatomist to cnlisen jour attention he told them “his 
eloquence is of the hand, hia rhetone of the scalpell But when the jears shall 
hast rolled awa\ and ^our memorj shall be tasked to recall the ratiges of scho- 
lastic learning when jour teacher s tongue «hall be 'dent and his band motion 
less, then the impressions dcmctl through the medium of j*our senses will be 
found fresh and \n\nd long after the collections of impassioned onilorj shall ha\e 
faded from j^our minds 

The tragic drama of this counsel was to be reaJired with terrible suddenness 
Within a few hours after this Dorsej s lirst address to his class he was stricken 
with a fatal illness which pro\cd to be txphus fc\er He died ten daj's later thus 
ending at thlrtj fi\c jears a career of such achiexement as to rank him among 
the foremost surgeons of his time and of such promise that IncMtablj he would 
ha\e been grouped with the great men of all tune Ixosabd Fxeeuam Ja 
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PLWS FOR THE 1933 CLINICAL CONGRESS IN CHICAGO 


F ^OR ibe tKcnt} third armoai Cllnkal Con 
gresi of tte Amcnain CoJlere of Sorgcooi, 
to be beJd In Chicago October <>'13 1933 
(he mrgeocia of that great medicaJ center are 
keeoK intcrated and hatt organked to provide 
for the Fellowa of the College and their gueita, 
a program of suitpcal dlnlcs and demoaalratkns 
that «il] preient a nxnt complete tboiringof the 
cit\ I ditucal activitiei m all departxnenti ai aur 
gerj In thae plans the Committee on Armi»- 
menu bai been assured of the hearty co-operatK* 
of the surgeocs of the four tnedkal schools and 
more than hfty hospitals that «iU partldpaie In 
the djoical program 

It sill be recalled that the first Clmkal Con- 
great was held In this atv in igro and that out 
yf that meeting hirgel) alterxl^ by enthuaisstk 
surgeons frmn all ports of the Umted States and 
Ca n a d a , came the orgnnuatlon of the College 
wiuch tha \-car cekbralcs lu twentieth annl 
vtrinry 

The CoDgrcis will open at 10 o clock 00 Moo- 
da> October 9 with the annual hospital con- 
fereucc to be held In the btUroorn of the Stevens 
HotcL An intcrmtlng program of papers round 
table conlercocei ard practical demonstratiaQs 
dealing with problems related to hospital eflv 
dencT b being prepared for preaentatioc at ihfa 
conference which wilJ continue on ToeKfay and 
Wedneaday The program b being prepared with 
a spedal view to interesting surgeons, hos^tal 
trustees aecntivea, and pcraotmel generally 
Among the outstarniing f«tures of thb years 
searion of the Qlnlcal Congress will be (i) a 
•jTnposfum Cm caiKer under the auspices of the 
CoU^ Committee 00 ibo Treatment of Malig 
nant Dbeases 00 Thursdav afternoon foUowi^ 
the annual meeting (t) a conference on iractarea 
arranged bv the CoJle^ C-ommJttce on the Treat 
roent of Fractures, 00 Wednesday aftenwon. 


A preliminary program of dinics and «ien»o- 
stralions u bc^g prcpnied under the sapervbba 
of t^ Ccanmlitet on Anangcmenls for puhiiai 
tion ui an early baoe of thb Jocraal Operative 
rtinif and dcmocstratioos in the bo^tab wlU 
be scheduled for llonday afternoon October 9, 
begtnntog at 1 0 dock arid for the mornings aid 
aftenioons 0/ each of the four following dara 
All dcpartmoiu of saTgeiT ^ represented 
|o thb dbicaJ pimraui g e ntr aJ surgery ebstet 
rfca, ©-necoJogy nrology orthopedica, and sur 
gery of the eye ear r>c*e and thnat- Hospitab 
pBnldpodng In the program are 
Aintes Bmtbcrs B. Jinpky 
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lar)“ Josqih Beck UlIlbmR Cubbing trctlmck 
H. Falls Ilom S Gracllc Carl A Ilctlblom 
Charles E Kahike Herman L. Kret«ehmcr Karl 
A Meyer Dallas B Phemister Edwin W Rjer 
Kx\ and Ilcnr) Schmiu To this pruup will W 
added represcntatlvts for each of the ho^piiaH 
co-operaUng In the clinical program to compn*c 
the local Committee on Arranccmcnls 
Two lub-committecs ha\e been appointed to 
supervise the program for the •ectlons on surgery 
ofthcejT.ear noscondthroatasfollows Ophthal 
mologj' — Ham S Gradlc chairman Thomas I) 
ADcn, E. K FSndlaj Sanford Gifford Oiolarxn 
pJogJ^Joseph Beck chairman Austin A lln> 
den, Edward P Notctoss S J Pcarlman The 
recommendations of this committee insure a 
worth while program of clinics and scientific ‘cs- 
dons for tU those who are interested m these 
*P<cialties. 

Special features of the clinical program will be 
(x) Demonstrations at se\xral hospitals of mod 
CT methods In the treatment of fractures which 
form so large a part of the surgical work in large 
dties and industrial centers (j) a <cncsof cancer 
dmjcs dcmofotrallng the treatment of cancer b\ 
radium ind \ ra> (j) clinics In trauma 
demonstrating methods of rebabiUla 
ly lorgerj and ph>‘sIotherap) of patients 
nijured b mdustiial automobile and other acd 
dent*. 


E\'EKISO irEETLNOS 

The Central EIecuU^x Committee of the Con 
pro b preparbg programs for the scries of fi\T 
xneeUngs to be held b the grand ballroom 
® the Ste\‘cns Hotel 

At the presidential meelbg on hIonda\ c\‘e- 
following the address of welcome by the 
~^^nnan of Sie Committee on Arrangemenls 
ft Phlljp H. Krcuscher, the Director General 
ft Franklb H Martb will blroduce the \’isit 
^ wirgeons from foreign countries, a large num 
^ of whom ha\-e been ipcaall) b\’ited to attend 
^ Congress this jtot Followbg the address of 
w retiring president Dr J BcnUe> Squier, of 
New York, the president-elect Dr \YillIam D 
“*S8*rd of Nash\’iJle Tennessee is to be inau 
The John B Murphy oration b surgery 
be delivered at this meetbg bv Dr I^’nl 
ft^is, of Chicago. 

At the annind convocation of the College to 
on Friday evenbg when the 1933 class 
be received Into Fellowsbip b the CoUe« 
tT ES^“bal address will be delivered by 
ft Win lam D Haggard and the Fellowship 
by Robert Maynard Hutchins, AJtf 


I LI) president of the Lnivcrsitv of Chicago 

For the «c3sions on Tuesdaj Wednesdav and 
Thurvlav evenings distinguished surgeons of the 
I mlcd States and Canada with visiting surgeons 
from abroad have been mviicd to present papers 
dealing with surgical subjects of timelj bleresL 
\mt»ng the speakers who wfll present papers arc 
the folk wing George W Crilc M D Clcvebnd 
on Clinical Problems and End Results in the 
Surgical Treatment of Goiter Edward D 
Churchill M I) Boston Tumors of the Para 
th>Tuid Glands Edward C Naffiigcr M D 
San Francisco Treatment of Exophthalmos 
(fcurgc t Brown M D Rochester Minnesota 
Thrombo- Anpilis Obliterans David Edwb 
K« bcrtKin M D Toronto S>'mpathcclomv fn 
( hildren 

Arrangements arc being made for additional 
sessions on Tue^a> and Thuisda> evenbgs at 
which programs of special Interest to ophthal 
mologisis and ololarvngologbts will be presented 

IIEADQUARTERS—IIOTELS 

General headquarters for the Gloical Congress 
will be established at the Stev*ens Hotel located 
on Michigan Avenue between Sev enth and &ghth 
Streets. This bold affords unusual faahties for 
all activiues of the Congress, os will be remem 
bered b> those who attended the Congress b 
CbcaTO In 1930 The grand ballroom on the 
tecond floor with other large rooms on the third 
floor and the exhibition h^l have been reserved 
br the cxcIusivt use of the Congress. All of the 
cvTnuJg sessions the hospital conJerence on ilon 
dav the annual meeting the cancer and fracture 
s>iiip05la will be held b the grand ballroom The 
registration and inlorraatloo bureau, together 
wrfih the bullcUn boards on which v^l be dis- 
pla>'cd the daily cllmcal program will be estab- 
Usbed b the exhibition hall m the basement, 
together with the Technical Exhibition. 

Chicago has many fine, large hotels, sev'cral 
within walkmg distance of the headquarters 
hotcL A list of the hotels recommended by the 
Committee on Arrangements will be published 
at an early dale WhDc Chicaro s hotel fadbties 
ore vcr> great and there should be no difficulty 
b securing first class hotel accommodations, it is 
advisable for those who expect to attend the 
Clinical Congress to reservx thnr hotel accom 
modations as far b advance as possible as the 
Century of Progress Exposition w^ 1 undoubtedly 
bH^ to Chicago a vety large number of visitors, 

Tne Techni^ Exhibition of the Clinical Con- 
gress will be located in the Exhibition Hall to- 
gether with the registration and bfonnation bur 
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e»a. In the lanie roooi wBlbefotmd tbcbuBcUo 
bouds on Khkh the dally clinical profnrrts will 
be potted etch ailemoon. Tbrktmng manoltc 
turm of tur^ictl itn u ' imi e n tt, \ ny tppantto. 
opcrttin£ roocn IbhtA, hocpltal apptrtlut tna 
•oppUea of tU kls^ UgatuTO, drenlngt, phtr 
maceutictU and ptiblfsha:! of medictl bo(^ will 
be re pr eje nted in tlm eahlbitlon 
U e tie twaied that the mHvmyt of the United 
Statea and Caiuidt will grant especially low ntet 
on aixtront of the ClinKtl Congrm in connectktn 
with the Centurj of Progrm EipotlUon in 
Chktigo. ApplktUont for fenced fares for this 
meeting are pending before the N’aikaa railway 
traffic aModationi. 

ADVAKCE airaaraA-noN 
The bcttpitali of Chican afford accommoda 
Uons for a laiCT nraaber of vtdtlng surgeons, but 
to insore agamst ott iaw drag the attendance 
will be luniled to a ntunba that can be comfort 
ab[\ accommodated at the cUnioi — the limit of 
at'endaoce bemg baaed opon tbe resolu of a 
tun.e\ of the am^ltheaten, operating roams, and 


UboTBlonea of the boapitals and medical kKooU 
to determlpe tbar capanlj for viiluav It i» 
opected, therelore that thoae surgeons who widi 
to attend the gtnlaiJ Coogreas In Chicago will 
register in advam 

Attendance at all clinks and demoosuatkms 
win be cootrollcd by means of special dnak 
Udeeta, which pUn provides an efficient means 
for the distributioD of the %'ttitliig tmg e eg a 
among the aeveial dmlca and Insum apmst 
o v a cro wding as the number of tickets Iwacd 
for any dime will be limited to the capadly of 
the room In which that dmic will be p\‘eTL 

A regratrarion fee of $yno b reo aired of each 
l Uf Tc oo altendmg the annual Clinical Coorresa, 
such fees pnrviiSng the funds with whim to 
meet the er p ens es ^ the meeting To each sur 
reoc reg ist er in g In advance a formal receipt for 
Se rerHUatioD fee Is bwied, which tecapt b to 
be exdiangtd for a general admissfoo card upon 
hU rtcislratlcm at beadquartcia. Tha card, 
which IS Doo-lransfcTaWc, must be presented In 
order to securt dbik tkkets and ad mbsi oe to tbe 
evwnbg meeiinfv 
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ABSORil VLITIES Sarjkal ajnttUof lupramul, «1 
111 Lttenl iberraot thyroid pUndi, 6^ Xnhtno- 
buitonu cd eviry 1040 

Utfodil, PycloTDcliy graphic »tudy of cnntnclktni of kW 
Dtypd'.is, 6 jS 
Ab«cm, laflaminalloa, jto 
AircyiU, Uitc pnlfQooAjy of Infancy 634 
Ubair Medical Collejr rociCad deparlrocBt ol I bwb 
U nirmilT fu foti^nf arwl dc%Tlopn>cnU 7«i 
American CoUese of Surgeom — 

Address of Uekotse St- LooK Pvarti \ 

Ctahain,y^ 

Caoctr SyiDpMhnn Canerr Is CoraLle 412-473 
CindWitci, PrescBtitloo of class of igu 402 
Case Uitoty booor Uit aod prUe asrai^ 403 
CEaical COTgros of Sargcoov 20 yean of ambi 
tioQ* effort 404 jgjj eoertuu: fa St Loots, cd 
St LoqU Com^ttee of Afra ng e m e n ts, 572 
Prdindnai^ program, Chicago igjj 1102 
Committee and Department reporli— 

Depar tm ent of clinical research — \lberl J 
Ochsaer ifemo^l 561 

Committee on (reatmeot of mallgnaat disease 

^tmmhlee on treaunent of fmclnrcs, s&4 
Board on iDdustrial mMidfle and (raumatk tar 
rery 566 

BesBtry of bone sarcoma, 36? 

Slate aod prosdodal sectlo^ meeUngi, 36S 
CredestlaU committee and committee on history 
rerlew*. 369 

Medkal motioa picinre fUrm 370 
Ubraiy and department of Utcfary rcjearch, e7« 
FeJlowahlp addresa, New sdesrpoloti la phyaica, 
Robert V. Mmikan 410 

Fractnres, Oration on — Frictura and dlalocatloos In 
reiion of elbow Philip D i\H*on ws Sympos- 
^^lom on treatment of fracture*, 47^33? 

mdew*, Rejwrl on work of cred«tlals com- 
n rittec and cmamltlce on 369 
Iwootw fellow*, Preseotatloo of ana 
ITo*^aI ttandardlsatkrn. Report of 1931 conference 

addre^^^aodamental* of spcdaliam J 

and Surgery Oration on — Mcdl 
dne and surgery in Indoatryi Frederic A. Bealcy 
g^Indtatiial iledidneanaTriomatkSarxery 

John ^^^tiott— raiar* of forgery Sir 
WnUam L deCourcy 'U'beelcr 157 
Q^*c ers elected, 57* 

PraHential addresa— The American College of Sur 
fcoai, ao year* of amintloui effort, J Bentley 
Squier 404 

president address — Intangible* la surgery 
Alia B KanaTeL 304 

''“Pol* of vater Adenoma ^>02 ReaecHoos of common 
J^he^tlc bUe ducU and, for oUtriKtlng lesions, 

Arnpatatfcro»^^^.J;^^jjljn,Qj-tcaltechnlqrie,cd 963 
Efficiency and economici as applied to the 
™nBtratioQof 583 


\nkle Simplilicatitm of treatment of fractures, 4S3 Treat 
ment of fractures of bone* of leg 1047 
Xiras. kelalloo of pulmofurv tabemlosb to anorectal fb- 
tata clbucal pathological and bacterlologkm] study 

OlO 

\ppendldti*. *^rgicaJ applkatlons of the Schilling dif 
ferentlal blood count, 1S2 some obserrationa based 
onareviewof3,9i3 0pcratlTecase*,36o Ilowthehot* 
pital management and medical staff can co-operate to 
redudng the mortality of 5 7 
Xppendu Use of anticDlihacillar> serum In surgery 66. 
VppendialJ* some observatfons based on a review « 
J Otj operative case* 360 Rkbter t hernia, m Hy 
pertrophlc Intestinal tuberculosis, 907 Subphrenlc 
infections, cd. 1007 

\rm. ShnplUicatlofl of treatment of fractnres, 4S3 Release 
of auBaxy and brachial scar hxatlon 790 
XrTbenoblastocna of ovary 1040 

Xrthritls, chronic Infectious, &rglcal removal and hkto- 
logkal studies of synapathetlc ganglia In Raynaud t 
disease ihrombo-angliUs obliterans, and scleT^enna 
767 

Vsbestosi*, SBkxrsls and ether dust diseases, 546 
Aldectasu, rmtoperatire pulmonary subrcntliatJDa, 129 
Alona, New viewpoints In pbyslca, 410 
Unii, Release of aiHlary and bmhlal scar raatloa, 790 

B acillus coll. Use of anilcoUbadJlary semm la sur 
g«y 66 

Dactcri^han CUnlcaJ as dlstlngoished from laboratory 
evaloalm of factor* InrolvM in beallag of Infected 
wounds, ed. n8 

Belloste cHnir»l u dlstlngubbed from laboratory evaloa 
(ion of factor* Involved In healing of Infectea wounds 
cd Its 

Bennett Edward, In PBIara of surgery 137 
Baoett, Edward naBoran In Bennett s fracture and other 
fractures of first metacarpal 107 
BOe Further observations on r6le of bOe In high intestinal 
obstruction, cor 846 

DUq ducts, Resectkms of common and hepatic, and ampulla 
of vater for obstructing kdons, results in 30 cases, 
*35 Regeserative capiuty of extrabepatk bfikiy 
tracts, <^lnt«'«l and czpcrimratal study 
DOc pigmats, Excretloo of in experimental obstructive 
^undke 621 

BtUary tracts. Regenerative capacity of extrabepatic, 
cficucal and crpcrlmcotai study 8^ Renal compiles 
tloDS of lafections of loSo 

DDiraUn Eioelion of bile pigments In giperimcntaJ ob- 
structive Jiundicc 621 
Biopsy Punch, In tumor dlagn^ds, 829 
Bladder Diverticnlciili and dlrertlcolltis with partlcnlar 
ref eren c e to development of dlverticiila of colon, 375 
Malignant tumors of review of 165 cases in which pa 
tlents lived 5 years or more foUowing surgical proce- 
dures, 448 nve year cures of cancer of testis, prostate 
and 462 DKertkulum of nrinary analjriii of one 
hundred case*, 898 Postoperative suprapubic fistula, 
anaiyib of cause*. 950 

Blood ErperfmenlAl sh^ effect of bleeding after reduc 
tion of Wood prwwre by varloci methods, r6i Par 
Ud poncreate^omy In chronic tpontaneou* bypogly 
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aemk rerlev of cawa of h j j ml r a cak miff' 
aSr tmud. 50 Esmtloe of Um HpacoU la a 
permobd obitroctlre jiandlcc ftjttTneafrJW fka 
of tmivf to h / pcy j« iBlc itaU doe to blot to* 
Bvn « pucreu lm to other coodJtlom. 718 

Blood cwmt, ScTikal appUatkos of tho Srftfrlfn cU(fer»' 
tkl. il) 

Blood pmaurc, Ei pe i Uaea Ul ahock, effect tt bleedina 
aiter ledoctloo of rariooi sethodi, i6t, P rofogBa 
faQ hi. vhh brad)-ciJdla, BonoaJ p«lae rate q) aorxia) 
pioceijam, 9 7 Abaorptloa /root trasmattod ior»- 
dca, loi 


eer CooierenctoocuraUDtfof ed Mj CmbfotroJ 
.na rrikf 4 1 la It atrahle, 415 Eod-fafalta « a 
dVim tbeiapy lB47ir aueiof cmfcal,4r6iE£id-reaah 


dntia of C'^nrth (eaten, fort^ rorrrkWntkni, loco 
BoMaarroDia. Rcsbtnof 5(7 TrradUrtnn la caaa of oateo- 
Kcnlc rcrorery 68 

Booea, loojr Comfaanvf fra rtum of, rat le g of $04 caaca 
treated br dfb r kl a nefl t. Can^Dakfa tecttelque 
opca rcductioa, artd platlat whra fitdiated, ja^ 

J-iis C is Aaeriois CcJltfr of Scffcdp^ ao 
reara of ambfdoot effort >04 

BracfiuU plezui berth paraiTtfa, PtmlolaaEkal mt and 
preaervatara 0/ locoeootijfu 687 
Brad^-audit Brofocad Uood pre^aore taB whh, aoamat 
pulw nte la wrjr^ procedarrv 917 
Krvs PilUra of a u r ff tr ad< CaperhaeBtaJ anf cOokal 
«tac!y V saeof radhem Iq i 5 o, lfaUtBaac7 of cerebral 
(iTTyTV 464, framm of akoQ, 476 

B ntrd Paaiel rj 

A nrhbt PraachkJ ao<l thju.iaJijaMl dvt erUt aod 6t- 
t lu m rbUdres 948 

H ea t I ftamnauoa. jso I eaaccr cuthle, 4C5 Canerr 
of cemt aod of j jear e«d-renFu Ifl uahtnltj of 
raidorak Hiafni^ 4 4 Cioccr of 4jj flra j-ear 
cirratDcan; of 4j Caraaeetu of torcM treat 
meet aad rr^ulia. 4 9. lod j jreara a/ ter radical aa»' 

puUikm. 44.8 S*eat afaod aooerof orj 
Ilnwh pcMt ^xracj y polraonarj' coesnlkatloBa, aUtl^ 
ttrtj cnxir baaed «i nan peeaoail obaerratlaa, 
tkrltraoo of Urn ed 144 Scadka oa beoadnal 
ocdo^ioci by rortbod of Adann aod LMofatone, 779 
\d aotajre* rtf an eiueun TreodeteobBri podUoa la 
operailom of opper rwpliatory tract 8or 
GrooctuecUda. rajttriei to luoa 541 Totiu (Hilnioaar7 
lobertonir itetple aad edectfra tfni-alaca tedialgoe. 
6\8 

Buntt, PhTanfockal reft aad the pmmatioa of locowo- 
boa 087 Rcfean of axillary and bcachfal tor dxalim 

Betc£ Richartl, b PQan of aaifeiy 157 


mat, aad rracbi, t lo. aod ij yean after ra&a 
ampotatlrw, 458 rnTtBooU lo (tabrlc caj iJiaja a 
treated hrrcaectios, 44 r hUI%aaat tmoaefUdoey 
asd pdrlf of the kldocy bre yoar cares foUoataf 
■ephicctomy arlth partial or cortmletc KTeterrctociy, 
44S>CarclooiBaafprottate,447 iTelknaat tamoaof 
Uaoder rerWv tJ i&j caaesu wUcii pabeab 
5 ycara or mort loUoauc rarlooi nBicaJ procedans, 
44S Tuioon of tnth, ( year care* fofbadiv tadkaJ 
cfTeraboo, 480- of tcaUi, proelata, aad Uadder fn 
7arciUTi.46J Ifabcnaocy of cerebral txomt, e^ 
Lajynreal csBCtr etathrfcal report of 5 year cares, 
4dd{ JJaUfTUmt buum of eye, 468 fam cM uy of 85 
carts of caoccr ahoot mootii, 469 Fire year cures la 
caacet of Bsarth, lip, poet 470' of shin, 471 J^oav 
adttet 00 treatioat « matiiiiaot dheaisybr Otte 
tlom of teoendhoap^ In peTrrt li at better wreiesCa 
paikat aWt RA of aodal aorier la dftfooaii 
aod treaDBOt of 5S4 liffbt aod tar e p arias ea tal 
atady afth ofbcaJ rttiewof Uteiame oa Ilfht asor 
doqrrsir /aetw fjf; Oartrfe tfcrr la lU mati* to 
carcbonra of ftoQiach, cd bj4 Saeatflaodaf hecast 
OTI Coladria I BiTxfcaJttpoaore aad radten therapy 
la treataeat of rcteQaln cerHcal, roii , 

Cardacana, Earfy thaimfs «f of oarrh, sicr. cf cmni. 
Hopefol peryaosls to macs of CoBfertact a 
CtoaUhty of caoctr cd. 8«j of 1^ Sarjfcai naatje- 
meol of lip maBnudea, iSr 
CortilaA Osfteciosidritls ol yrowti rcaten, farther coa* 
awabritt, looc , , 

Cut hiftoeies, FoOo*4rp U ftpdy af end-eesaJU u cartW 

Cal^ M rSb^ ^cbcrie al sleritoli* ef w 
fl^ *ji parboitr le f emrea to b* d cBfpersauv 
p eppeftttlpt ofl, a^ aartary 149 
Crtnry of Prtwresa, ed i«6 , _ u- 

CepWometry Rfirttren nreasarurrati la 
pracW DBihcdi aod * abBpflbed 

aathor lor 

OrebraJ tasjoea, ilaflcaaocy of, 464 
Cl*et, SuTjleaJ imoi«eise9l of Up 

Great hlBsei* pafleie rtT*lr d 


705 Kdease of rdUaiy aod beadrfal Kujas^r^ 
CWJ*eit Onriio cyato^nlifjjj^ 

BraocUd aod UyTr«to«al dnet cysts aorl ft*nlas ia. 

OlnSl i^dfcJiK, Preapess aod pre^^ J ron tiaoc^ 

_ dJ«»>aUlQ«la_%toi^»<^i^j^ ,j, 


417 Rnjort 0/50 cases (rf fin year c«raai4x8,Follme- 
np it a ri t ri a of fin year caret la, 4tfi uiiaoQlty of 
419 Fin year ams of jynecoiifctl, asj, of c etr ti 
aod of breast fin year eod-resolts fai UalretalCy of 
Cthfenila Hospfub 4141 of pafek oriaai, 4*9 K** 
softs of tr eabn m t atetlu, at Ifa ■ailiiio fti Geo* 
tial HoipftaL 470- OyaecolofkaJ, 4J* of breart, 483 
Cardooena of cenlx otarf, i-rtwiKhwH s/«fW« ofM 
tknts treated Id tV eaum HTrA- of the Woeian^ »»• 
pftaj Ifl yrw York, Krfa from 1919-1947 with a fire 
year obaemboQ pedod. 484 Fin yaar caras Ifl Ca»- 
rer of breast, 4J7 Cardnocea of breast aarth^ Ik*I 


^atfot Rjturas with partlcnkr refertoco 

>T»Sl7ciJ*r *ute« 

petM bj ooeinsl ad^l r^jw el Sar 

CwiS ef llattopal 

10 yean of a»Wtin» effort 4«U 

rhlAONCftlS, Pmfresi 

fai idaboj to aarjtry ^ jj^ 

Karty af carrioaaa of tmk, st» '■ "r 



SUBJECT INDEX TO VOLUME L\ I 


Nil 


t»1m of rocBljijrtioffTami fn lod Hraiyrtitjied 

obftroctioQ, eipetimniUl itody 719 Punch Irfopnjr 
fu tm o o^ 8}q 

Dnpluifrm, Subphrmlc Infccikms, cd. 1OQ7 
Dwuc SIlkwh ukJ other duiU S4C> llinJUnc of com 
mtmkalic la CDOOCCtioa vitb • boipital 5R0 

Rijuod •, Suncksl rasoraJ and hi^tnlorical atudic* 
of lyiupallieUc ?:ao#ttla In, thrombo aopillb oblitetaiia. 
chronic fnfectiouj •rthritia. aod acJcrodmna 7 * 
DoInfccUoU, Co ana raU>T bactcrkidiJ action of mermro- 
chroae and lodloe aoluliooi mcd u local buDc 5$ 
DhtT^cnlnHi, I)i\'trticulo4ls and dlTtTtlcullv 5 % rrith pat 
Ucnlar rrfcrcnce to de%Tlopmcfit of of colon 3 5 
Doctor duoRlQg rtlatlowhlp of to his workshop 575 
Fusing triple TiorpoIaU 00 nuning doctor a. Nurses 
and hospital ucentim jSo 
Dorsey John Syag, 1099 

Doodemim, Dhrerticnloiis and dive rtlaUlUs sHlh paitIcuUr 
rtf erea c e to deTtlopmctit of dlTtniCnla of colon 37^ 
Rfscctioo of itomach, end results Ifl 1400 cases, 916 
Etiology of tastrk and duodenal nicer cor 960 I*ep- 
tic olccn artifieiaDy produced in human bdng 997 
Treatment of duodenal hstula, itKlodlnc report of two 
Dev cases and report of new boder solution lojo 
DiKti, Adenoma of ampulla of >’ater roi 


pAItLN Amerku Medical Sclwoli—Tbe ^Icdkal Col 
•L* leje of Virginia jei. Albany Medial College Vfediad 
Department of Union Utuverslty lu founding and 
development, 711, Early hliloiy of the first m^lcal 
ad»ol la the Colooles, The Unlrmity of Pennsyl 
Tania, 840 The College of PhjikiaM and Surjeemsof 

Ecotwmie^i^wical and hospital, Ecnoomk condl* 
tions as they affect Canadlaa bnpIUli and boar they 
are being net, 5T9 Depresston developmeou In rela 
tion tobospit^ 53> Emdeacyand as applied to the 
pbrakal tberapy department, jSr EfBdeiKy itxl. aa 
applied to \-riy department- 581 Efficfeocy and aa 
urplied to adnunbtratlon of anxsUxsla, nj. Lffi* 
omey and. as applied to administration of to<^ serv 

Ice,583 Efficient and, in handUoK suirkal dressings 
and supplies, yflj IIov the medical aooal worker cao 
asalst in present economic aftoAtlan 5^ 

ESxnr Fractures and dlsloostlons In reiclon of 335 Sim 
[Jificatioo of treatment of fractures, 483 
Eiectrocoagulition, of me la noma and iu dangers, 943 
Embtyolo^, Lateral aberrant thyroid glands, 61^ 
Employees, Care of In industry by physicians and surgeon* 
in fndependent practice, 551 

Empyema tborads, Some prlnoples Involeed In pathology 
and treatment of with partkolar reference to treat 
ment by poiodic aspiration or evacuation, with air 
rephuremoit, without drainage. S94 
Endocrine glanda, Inffoencc of endometrium npon raU^lt 
ovary after hyiterectomy 600 
Eodcioieijium Inilncoct of upon rabbit cvaiy after hr*- 
terectomy 600 Interrelatlomhlp between ovartao 
fcJlIde cysta, hyperplaala of and fibromyoma, poa- 
slble etiology of ntciioe fibroids, tosd 
Endowment fandt, hospital. Greetings from trustees of 
Hospital of St Louis, 5S4 
Enterostomy Cannula wtrokomy ami 799 
Eatrin Interrdatlooshft between ovarian folUde ^ta, 
hyperplasia of endomctriiun, and fibromyonm, ios6 
Eiec uH sc of hospital Fniing the triple vlewpcrfnu on 
niir tl rtg, of doctor DUTses, and hospital eecndres, 380 
Eye, Highways and byways In ophthalm ’ - - - ’ 

tnocnlarrefrsatkpQ (abstiscts) 411 
of eye, 468 


PVCLVL palsy irutor\ and dc'tlopnicnl of turgical 
treatment of j8i 411 

I actory hygiene and unllation. Care of employees In In 
duitry 1 ^ physicians in Independent pnctl^ 551 
lallopan inoc^ Technique of tubo utenne anaitomoili 
(implantAtioai In Inteirtillal and Islhmic o^uslon 
7S6 

Femur Old traumatic didocation of hrp with special rtf 
ereoce to operative treatment 84 KusseO ateniloo 
method in treatment of fractures of re%Tew of ana 
toffikal results obtained In group of $t cases, 492 
Fractoresof report, of cases 1066 
FUniU SLcIrlal traction with Steinmann pin resnlls ob- 
tained in 53 cases of fracture of both braes of leg Jjj 
Treatment of fractures of bone* of leg 1047 
Fingers, SlmpUficatino of treatment of fractures, 483 
Finney John M T., VuicTlcan College of Surgeons 10 
years of ambitioaa effort, 404 
FKtola Rebtlon of pulmonary tuberculosis to anorectal 
fistulas, clinical, pathological and bacteriologicai 
study 610 PostoperstiiT suprapubic anaJj-sIs of 
causes, 939 Treatment of daodenal, Inchidbg report 
of 1 cases and rroort of new buffer »ohitIon, ioj6 
Fletner Qlnka) as disllngulsbed from laboralorj evahu 
tlon of factors Involvirf In healing of Infected woundi 
cd ti8 

Follow upsludv end TTSulls, Ma)T> Qinlc 5S0 
Food aeisto Efbciency and ecoD om jcs as applied to ad 
mlabtrstlon of 383 

Frmctate*,C 3 Inic*lasdbllDgimhedfn>m laboritoiy e\Tdoa 
tlon of factors LnvoK-ed In healing of infected wounds, 
ed. 118 Rcnartt a. and other fractures of first meta 
carpal, >97 Depressed, of skull, 476 Lxaet r^e ef 
physkal therapy in treatment of 479 SlmpU^tlcm 
of treatment w 483 Rumell ertmaloo method in 
treatment ef ef femur rrvsev of anatomical reaalu 
obtained In group of ci cases 492 Patholciei^ SQ4, 
of pelvis, sommary of treairoent and resnlu attaJjud 
la 183 cases, 3}> Posterior maiglul of tibia, 313, 
Coopouad, of long hooes, review of 304 case* treated 
debridement, Carrel- Dakin tcchnl^e open reduc 
tlon and pUUng when Indicated 5*9 ComnriUet on 
treatment of 364 Treatment of fracture* of boM of 
leg 1047 of femur report of 30S cases, ro6fi 


y^ALL bladder Effect of peritoneal irrltalioa on empty 
Inr time of and ttomacb, 1013 Renal cocnplkatii:« 
of unary tract Infections, loSo 
Ganglia, sympatbetlc, Surgi^ removal and hlitologicil 
atndies of b Raynaud a dbease. thronibo-anritls 
obilterans, chrtmlc Infectious arthritii, and sdero- 
derma, j€j Vew musde-splittmg indilon for resec 
tlon of up^ thoradc a corTectlra (^i cor 8+6 
Gangreoe, Surgical appUcatlona of the Schilling differential 
blood count, i8a Differential diagnosis between cer 
tain typea of infectious, of skin srith partknlar refer 
ence to bcnolytic streptococcus gangrene and hacte 
rial lynet g btlc, 847 

Gaatnatomy Original Janeway 7s r^nmila and enter 
ostomy 799 

Gastro-enteroatomy jejunal ulcer analysii of 36 caaca ■ivf 
atody of literature, 807 

Gaatro-lnteitloal tract, Ezoedon of bBe pigments In ex 
perlmcntal obstructive Jaundice 6sz 
Card ol American Ctfflegc of Surgeerm, *0 year* of ambi 
tloos effort, 404 

Glncoae lohitioiLs, Reactions after Intravenous InfiuloQi, 
further rerart on their eUndnatloiL 936 
Godlee,SirRjamanJ In American CoU^ of Surgeons so 
ye^ of ambftfaus effort, 404 



vUi 


SURGERY GYNECOLOGY AND OBSTETRICS 


Md ontkrfTiduitti Uacth*, rto 
Orenrth caUirti, 0*teod*«drftli erf faTOer cofaklcfUioo, 


Roertra meuanmati In primacy fnr 
_ae ^ tad ilm pllStd prrodS^?^ by 
•■tboT lo GyncaiJcukal cancer <jj ■' 


llgtae)^ rtffprococcw fmmjc, DifemrtU] 

cerUm tme* <rf Inf^rtL.i. > .7^ 


between cerUm type** ajTn p ^ 117 " 

ir reJereoee tn. ud baciSl tyncriklfc 




Hand, “d tendnea, w(tl, fj 

U^lmcnt and reattlurr BemttTlISSJB 
^ Birtacarpal, nn TrMal In 
‘«»(Qni to pmtooj^ed dkaMfity irt 

inp.(HdtjaumaUed»lt>catk»of with aoeckt referene* .a 

rbyaWoS^S^ 

f’^tajo erf locnmotioa, 6S7 ^ 

dlau,:, WUn rf i,,™ 


o( medxaJ and iiriSw^ei’5 
lo oertWem United SuS, 

^ tap "rmjntrf^idEi] 

Cm erf en^ijyeei in bin. 
tty 07 pijjlcim and nrnnetf b Indepeedent me 

fajorle* erf the land lewlE*^ 


r ^/ InMe* erf the band leriETu 

P«T*^ dyrfMty 5ja rrohJem erf co™eS?fa, 
B SS 9 Board e>(i.7^ tmnmlk 


u»< i nM u c acT|rT7 5 S 9 

“d «Tety In. jjo 

^®*“?^Ci»*eaitnJ hypertrop^ ttcMk erf the pyfcm, 
^ ^ pytoreanyotoo^^ *? 

pohueamy air cyati erf taSAxy with 
nlrnsKt to pnthcfeseaii and rfUfArfy au 

I»t«t unh rtATSfcto U nS^nSUta t» 


MirisLacy lu retat wuiwi 


»A^icaiwarm»erla»fwd«3 1 wfaen limits ^ 

?*^^ ,^tkieL^ d doctor to hh wnekahen «*’ 
222 ? thera^b, eererfpenent and CKuacr^r^ 

ud eeeeQcal atatf 

u_ "P'J'te 10 reduefaf tha nwrtalUr <rf aun^lemf 
Ilirn^ >''»*"'” -"d dUooUloo. 1. ^ 

'PpUilJoo of to, doo to bln 


loia ntfla p nraJyiir, pfayibicficaJ re*t aad ri nn i itt^ d 
i oco ttotioo. M; 

lafectl^ ftirptocoecnl, Purfre utUoefc bimmlty la. erf 
pnntcnewn, 169 InfUmmatfap. jto 
fnn a mnm tiop. jto 

Injorie*, lo lonf, J44 itrtiod»orfcrabath» the meat erf 


T *" 


tolta erf wSlociw, 116 iW^tTsS 
mumeto, Balkan fnae, Deftet 


HjT^rtropkt lototfad toborco- 
loop of Hoorn foOort, 

^ ^^Esss:f's,sr?2' 

■ erf Oewa, valaa erf -'1 


0*14*0 jiame, utsnet ipQnt, SLefetnl tne 
tiM nth Stemmann prfn, ranhs In ei cud orf Iiictm 
erf both booD erf Inr ><y Pirfit** hhfh 
erf Mtpat erf hu^ott, 433 lUurrfl extmka, 
Bsrthed la trcntiMst erf Imtnm erf teor mdew arf 
anatooiicat raulu cibtaiBed in $rcmp orf <1 rm^, 493* 
tmeprfatra, (><ip<uad ImetamorfiD^bciaen renew 
erf jot ewea tnated by dflaideraent, Carref-DaUa 
treBniqye c^wo rvdvctieo and platlaf wbabafinted, 
5*9 nnrfTman p«sd> for brfepay Po^ biopsy in tn- 
OMSapcMi*. 1*9 Pettit ucticai, AdrantifD erf an 
Dtrene TmndeieQba r| narflicai lo open thxi erf Dppef 
mprfniory tenet. 805 KndemkD dhrfQktiaci, Brae 
tioM ailer btnrtsoos bfa^ o a* . further r e p ort ea 
their efltnrfBitiai, 936 

f ran Ha, J^rtlal nanmaiectocay b chnede tpoetueodi 
hjpmiff jnni* , with r^riDr orf atm orf hypoialjtDiila 
aaffyicnjiy Seated, 59 r 

Intrrne PetlneBt pcnt 3 e« afeeti&f and thrii 

Kbtia^ from natfaowlde farrry 57S 
latrarina, orf antkorflhadllaiy KTum In au r icj y 66 
Treatmest erf late acaU hitatiaal obatractioB, recest 


Treatmest erf bte acaU hitadaal obatractioB, recest 
eipeHmcotnt and fftnlr*! atadlea, 175. Depefol pne- 
Doarfa la CUD erf cnrdnocDa orf col^ jo 6 Dirertiarfo- 
trfa and dlrertlcnlitb with partienkr rtimee to da- 
wVnnMt ^ ftlwTrimW erf arffw- itc. Skhter I 


719 




tU and fllTenlcniJta with panjcmar rtimee » oa- 
n l cpuj e u t erf dirertksla orf corfoo, 375, Kii±teri 
henJa, 700 Peptic nicer ed, 710- X ny dlttriwh orf 


-- — , Dictr eo, 710- V ny gwfwaa 

Oral, rain* orf roestfDnrnju b thsple and atnafa- 
bt« obatmctieei, eipeiWotaJ itndy, 719, Fata arf 
f^-tra^ri loop orf lewm foOowtnf latani aanto- 
Beab for ffTpJf tf' brtdcn ohstractioa, cffnWJ epoi* 
mntmlatndy 746 Cannoia faitroatoaiy and cntcti^ 
tamy 799 Ld gcn rocaa erf JeJopmn, 801 ; Cartipf* a 
ffj bifTi coioo, w Fafthfr orfaerratlooa cb rdte arf 
bOa b hlfh btrttlnnl chatnetke, cor ftp! 
tn^jhk btrttbal tabercnloak, 9071 TrDliaest e< 
i4i j AA»fl ibtak InciodiB* a report orf two new esaa 

aad report erf new bbf« aJntlofl 105^ 


" 



SUllJI-CT IM)I\ TO \OIlMh I\I 


Utatfaul plrttniclioa, Parther pWrv'altons on r 61 e of bile 
Ifltijrti cof &46 

Iilnreofna Woiion*. Reacllom *^^fr farther rT»>rt on 
ibfir elirahuUoQ, 956 

firCiw Componllvt bicterkicUl *01100 of merrornchrnme 
tnd tolalkm) of o«etl at locnl ti ^ae cfiMr^fcrUnti sj 
loJutdoiJ ntmlfcmuroKTaphyfrymran^ofiritrafjv-rtioQi 
Uhl onl admlnlttntkm of »odium ortho iminhip 
pofite with *ome rh)-»Jotoj^l con [dcralnm pre 
Wtutary rrpnrt 6 j 

Ihiinni, Fractarct of pelx-u lummary of tmimrot and 
rwulli iiufaietl In iflj ca^ri, iJj 
Ulattdi of L*n^h*n« PartUI poocrralcrlomv m thmn»c 
rpootaotous h)‘pc»f;t>T j reI* with rtA 4 cw of the env^ 
(j hrpojfycrmii wnpcallv treated 501 \ppli atioo 
of Buxety (0 hiTviplyarTmc itate due to i let lumon 
el puoTU and to other condttlnnt 71S 

TAUVDICEl, Eicrtltoei of hHc plcmetit* In eepenmental 
otatmctlvt cat 

JeJuaom, Divertictilod^ arhl tlivertlculltl^ mlh partkolar 
reference to the devtkjrHncnl of dhcrtlaila of coton 
37 rN- raydiictwxltolWus value of roenu;rfK>KTain, 
m tinmle aod ttraoculated ob«lfncticin*, an eiprrt 
iacDUlitadjf\ 7 iq I^^kimynma of foi JefunalakrT 

ualyib of 30 ca et and (tody of literature Hv 
pertrophlc inteitinal tobercuMi, 907 

^ 1 DNT\ ExcrctlooufoRTaph) l»y meant of latraveiMnia 
^ tad oral admlaUtntKm of aorfhim ortho loilohlp- 
wrale with »ome phplolo(:ical cemtidefatwot pre 
Koih a r y report, Ct Ui< of antKoUUacfllary 'erum 10 
ratwy 6C Intrareriaf and peri r enal llpomat* no 
Pulan of lorxerj 5(15 Mallr^ranl tomon of and pel 
tdt of fire year cam (onowinc aepfarretoeay mth par 
lial Of complete arelerectntny 44s Intravenow 
674 Renal compUatlnm of Wltafy tract 
la/etlkrtB, joSo 

Pytlotuetry eraphk itudy of contraction* 

J^BOR, Type of pdrlj intimately i»*«tate<l nth ocrl- 
pltcpojtenar poaiUon 97 

t^oontory Technique of preparatbn of lofuifoTi fluids 
RwtJOfu after Intravenous Infoakms further report 
00 tbdr eCmlnatlon, 956 
J^tevi Owner 146 
“^tyofocele, PILlara of aorjery J65 

‘'^^nsofijaure I-aryirgcal cancer atatlatical report on 6\x 
- year enrea 466 

t-atyni. Laryngeal canceia, itaUrtlcml report on 6 >t year 
0^466 

^''^‘L^^cnpatiooal dUeaaea, roedldne a oncUlnted pnn 

Skeleiai traction with Stelnmann pin reaulU obtained 
In 3J cues of fracture of both bone* of its Treat 
ment of fractum of bonea of 1047 

Sunjical appUcatlona of Schilling dlffcrenllal 
7 count, 181 

^^wnry and I>(p*rtment of Literary Rcacardi, See Ameri* 
I College of Sorgtofu 

teres. Old tratunatic dialocation of with 
T i_L***'^ reference to operative treatment, 84 
»avea, New vtcwpolnta In p^ysici, 410 
I» cancer cnnbfc 415 Five year cure* In caocer of 
mouth, nose, 470 Surifcal management of mallg 

jj^ndesof 783 

r|Pj*“ntaj)eTiren*L Intrarenal and, no 
rtCT In Qinital as distinguished from laboratory evalaa 
™*ti of fecton In beahng of Netted wound*, ed. i ifl 


UtbTiedion Compound Intra utrnne and citra-utermc 
pregnaoCT. 919 

Lolicirtomy Total pulmonary simple and efIcctl>T two 
»Uce technique 658 

Longs 1 ostr>peraii« pulmonary complrcatiom rtatiitlcal 
study I iscd on i years personal obtcTTi-alion aj 
IVwt meralivr pulmonary luln-entflaUcm ijq Octiu 
*»on of Urge bronchi cd J44 ^broeprlnanleilnwilved 
m patbi logj arul Irratment of empy em a ttoraci*, srllh 
parttcular rtfermcc to treatfT>enl by periodic aiplra 
twn revanjatlon aith alrrcplacement srithoutdraln 
age it)4 lojurifS to 541 SlbcosJ* and other dost dl*- 
cavr* t4( Relation of pulmojufj tubermlosJ* to 
anorectal iLStulas, clinical polhologicai, ar>d baclerio' 
lopcalstudy 6ie LargepulmonaryalrcvaUof Infancy 
with pecial rrfcrcixre to patbogmesJi and diagnosis 
<<4 T tal pulmonary lob^om) simple and effective 
two stage technique 658 tongenltal cyukdtsewse 
( cof 70 ‘ 5 tud}« on broftchbloccluuonbT method 
of \dam»*nd lavingstrmc 7 9 Vd>‘antagtsof extreme 
rreodetenburg position In operaUcmiof upper retpira 
I rv tract tej 

I ympb i>odfs Intrarenal and perirenal Upnmata, no 

\t \TI t ES.\RF Id Omkal a* dntinguished from 
f-’A laboratory t\-alaaikm ed factors inioKcd in healing of 
infrcted aound* etL itS 
March AJden in VUany ^IediCll CoDege 71J 
Master hurgeori* of America— ‘Danld Uralnard uj Lnd 
Cooper l,ane nt> John Syng Dorsey 1099 
itcXrde John, In POlara of furstiv 3}7 
)ifedustloopeTkardil(*, Chjofik adbesK-e pericarditi*, ed 
061 

MedtastimuT) Operation for perforation* of cervical ee^jph- 
agus 793 

Medical educational Center SUndanLxed hospital as 574 
Mcdnl enotlon pkture fiim*> 5 0 
Medicine and surgrry In industry 330 Changlog nriation- 
ship of dortof to hi* wprtihop $ 7 $ 

Melanoma Hectroeoamblloo of arid lU dingen, 943 
M em oirs— Ceorge David Stewart 838 
^!e^^JJtlch^ome ComparaUve bactericidal action of and 
iodine aolulioos uvd a* local tiisue disinfectants, SS 
Mercury iaUacy of chrmical rteTilUalion of surgical cat 
got sutorcs, with particular reference to the use of cop- 
pemJu, peppermint oiL »t>d 149 
Metabofom Relation of maternal, to InlaDt birth wdgbt, 
1009 

MeUcarpaL Bennett s fracture and other fracture* of first, 
>07 

Metal polishing haaard Occupational disea ses , medldoe ■ 
undaimed province 347 

Metastaaii of turnon. Studies oti. Distribution of in car 
dnoma of cervix uteri 7 A* 

Method SchuiLze Obserratlons on mechanism and tlgps 
ol separation of jjlacmti 40 Janewty, OiWnal ga*- 
Iroatomr, 7* Gileaaii, treatment of soiUoats, 79 
Moore Thoms, Vrallon, Rowden, Hootoii, Roent^ 
iDcaxaremeQti in pregnancy, few practical method* 
and rimplified proranre used W author loi CamJ 
DaHn nh^WI as dhtfngalihed from laboratory 
evaluatloo of factors lavohw In healing of Infected 
around*, ed, 118 Fredct Rammrtedt. Congailtil by 
pertrophlc itaicisli of pyiom*, study of 4*5 caie* 
treated by pryicromyotoeny *05 Ru*#d extennon. In 
tieataent of fracture* of lemur review of anatoenic*! 
result* obtained In a group of 51 cases, 493 Carrcl- 
DaHn Con^jound fracture* of long bones, review of 
304 r%E^ treated by dfbrtdenicnt, open reduction and 
pfallng srbco fodicated, 5*9 Adams and lirlngstooe. 



SURGERY GYNECOLOGY AND OBSTETRICS 




bajitcrUcUI acttoe of nemuod u o mc tod iwUne 
tiou owd u lool tiauc dUefectutt, 2 S 
SobjirtiiSc hd«tiDe*, ed- ltf}^ 

Soperfatfodeof RwpiwItClty erf |ovfr n] at body In it- 

ScTj^L^'^g^tiwotili tod q y d^lt gn . jgS 
Sc^eiy PTe*im *nii pnnpwt* erf Toro if ontotk dlis 
potit, tn Ttiatke tc^ ■« cttnfctl medkiDC, ed- ito- 
Fltlm erf 157 UeoRbe »od, fa fadnUnr. jjo lo- 
kh 5^ FtnduoenUk erf tpcrfalten ^ 
Americto Coi|:e erf Sninoctt, *0 ynn «< imbhlieB 
eS«rt. itH 

SoiTieey BW’d tnMOK •iiee apmtun, PrerfoniKl bund 
prtMOTc Uu vnb bndytnrdit nonotl piil*» nlc In 
wnyfcil pTOCedort*. 9i7 

Sarywy Pent opmth* etrt. RnlMxnce erf beotfat wo*md» 
to faleruon, ftt 

SBumy Ponteipcmbee ennipbcmtlefti, Sutktknl ctudy 
btted on * yots penoD^ ohnrmlioci orf puloxmy 
4j Adadotertt*® erf pte>rtcicVit*T», 
frt CQnVal M (wfaciDibed (rotn U^rntoev evttnn- 
tloQ of fadon faverff^ fa betlmf erf bdecied vnondt 
ed i8 Po«topef»tm putaptary tnbvtfltfUtkm, i>o- 
InfltmmnlkKi, 310 Podoperuirr cBprtpQbtc Wnfa 
toaVnii erf entM*. oyg 

Sorjery, teefadqut Adi^ujyt erf enmo* TmdcWnWj 
pwitw fa opmtfan* oJ upper rtipirttoiy trmet, *05 
Vev Rm«de i^rfittfac it>o»ae foe mcclba o( <ipf*r 
tbenck fTtscubetic pocifa eijt. ent’ Chti^ns 
mid fa Kipct]. lecbAlqae ed gdj 
Sq |ery fa fabercoloat ptorau, R^r^tkse fa mtnajR 
Dent flrf ed 708 

SUfknl dreiio^ end OTfatW, fAaney tod froenmka 
fabtadiieii, sSj 

bcfki} anne, Tniatot of ed 85$ 

'•ct ii r e , Contssm (fore <rf-d«lit, (ert mnaesfar tad fni- 
tcoctl fa entmo tectfan, w 

Setmt GmcoioiiT Ans Unrerruct, AJwrVxn 
erf So i 'teoat » yetn erf tmblUoa ^ort, 

&*tnrf Heniy m Pnfart orf torjeiy >57 
Sweat gfand ctacEt of betut, 975 
SymiMtbectoiny Cb^nffag trend fa torfldl todmlqtK, 
ed 96^ 

byn^ytk, Fnfanm arf pMt, eutomtiy erf trettmcnl 
Ttnntti tUtfaed fa i^s cteet, 512 

'y \E LiiJit tnd, ctocet etpetfatofal wUb oitktl 
^ rem erf SteettiLre on iMt ti etrctnorralc ftdor jst 
Ttyior Etbntrd. fa Pfllm erf mig ti y tjj 
Tetcitng, Orodntte »nd nodergridatte, 560- Ttafafaf <4 
■uyfatl BOW ed- Bjj 

TnodaD, DiTbfan orf Dte ret tod, erf bnad, wltb «<tTT T TW 
(rf •nrttetl tratment tad Its renlu, i 
Terttonsttcuas erf^fa, Ortifai^ o cmnfag fa cbOdmi 691 
Teats, fmntiicy Anfaberfm-Zoodek, Two rapU iifit Jen 
51 Nelcsey tod ChttdeU Ftlltcy orf cfaemial tteilll- 
sstfcn erf tiuifatl ettfot cutarcs, wiib ptrticnkr nrfca 
ence to use orf ooff^ wits, peppcrafat oQ, tad dct 
cniy 49 Scfankri Itt^ Octectioo orf cUnfanDy fat 
tut encer of ccrvfa, with rtpon *1, ^ 7 
Teatfa, TmMn* erf fret yeaj com lerffawfa* rsdfai) epen 
ti^ 4SD FWe year com erf ctoexT d prenuu ual 
brfiddar 462 

Theortet, kfatlJc, tUcolc, Knr a V wpafaU fa T^tydct, 410 
Thoctct^iJuty RnreJullan fa nantfemeirt orf pblhfafa, ed. 
— 7 =< 

Tnoits, Injuries to fast 54s, blodtra medial end torflct] 

C±«t lerate tl B«net Hotjittl, 5*9, Mnsda ndfafa 
repeir erf defects fa pwifattJ pfanre, 705 Cbractfa nd 
beftre perfaenfitb, ed. pdi 


TfcrecnbO'tsfOtts crfditciut, SonfetJ mM«l Ute- 
ctodka erf tynMlbc^ fa KsTwafi 

dfaeean, dumic fafeetkaxs enbira tol adcndei^ 

Thymjnfwl doct, Biencbfal tad, cysts tad faaiWi k 
cUklnn, 948 

TbyitAd (deads, Vntm^ tberrenl, 6^ 

Thyroid tisaoe, Qrufaa temen trf gji 
Thyrorin, Oaerfan tttmein orf thyroid lfa«»e, 931 
‘nbkt, SleWttI tivifen adlh Stefavenn pin, ttairfts ab- 
ttfard fa ji ceaesorflnctenorfbothbcDcscrflex, ti3 
rentcrior ioat|iiiil fncteie orf, ysj Trtthnarf a 
frtctnra erf bow orf leg. ion 
Tottarfis, Adventagei erf o tj ctD e Tradtfaaboij pefatfat fa 
operetkiQS orf opm rnptntoty tract, 804 
Trawjjieik surgery ladnstrfal medkfae tad, w S»- 
nery orf sunrtv orf madlcel end series] sen^fafa- 
dnairy fa ooft liw e nteju United Stette, 5M 193* ser 
vcyi orf medlcej amrfca fa faefasiry 141 i>iaiirfc*»J 
dfaceate, medkjnefa eac t*hn«d nresfact, 54r Ctaerf 
eofarfoytes fa tadnstry by plmlefani tad leigeaca fa 
faarpMalrat petclke, <31 Ucthods erf cfehMhn a 
inn orf fafari^ 333 TdTttlb^fasttfalhkaiaerfbed 
faajBny to pTorfocced eSanhiSty 338 Projlan erf cffs- 
prtHlofl fa fadnatrfaJ medfcfae ud, sw Beeri • 
Ifidnatifa] Dedlcfac tod, 5^6 
Tfaateta.Critnfa fabe cij a tin dfa KWel'*rf lbe yu'i g 
body erf e be^al, 384, ReaponfafaBty erf 
body fa aefactfa* wni^ladent, ili Ha*,tfafay 
ul Ousteei ctn \ctp tbetest with tdstaca ■ fai(«“ 

TnwSSS^Sfti i< pdmoB try fa 

cfinktl, petkie^ice] tnd batterWo^ ^ 

Rjminlkfi fa manajnaenl erf pblhhfa. ed- ^ 

ptrtrtptic blarftod, 907 Chnilc *dW^ P®***" 

u^ttMaeadt, Teefadwa * 

intastitfal end faUnslc ocrieiwii 

T TLCEK, Prtric ud dnodnaJ. 

U ead reaulii fa i4i» reset. Wd tafarfep crfjt^ 
doodensb enr jdo* peptic, trtiW«y ie«iwd n 

bunaan befaf. 907 , , 

Ufat, Fnmm Md cBaloetlkeafatt^^dweiJ^ 

Urlntty Dirertlcehna orf ufaeiy UaUff e**^ 

Urin^TESStoorf ertwy 

dnrfa* pregnant lU refatk* 

B Icititm«* Py'^S^SS. i^Dewe 



SUBJECT INDEX TO \OLUMF L\I 


ary t igir and * 5 fptral<r 30, 1937 437 Canw of 
pdric orRini, 4*9 Rnolti of cumr of at Musa 
chiivtU Groml IfoipiUl 430, Corcioonu of crrvli 
Qtrri combiftfd itatbUcs of paUmU Irtatcd In outcrr 
Hmlf (J Womoa ■ llof^Ul of New aciin from 
1919-7937 witli fire Ttar otwemitkm period, 434 
Studies fa} pbnlolocku tad palhotoflca] oterioe moa 
coUtore at tenn 046 StudVs oa tc oxrf roetastitli, 
dlitribotiaD of metuUset in cordooina of cmrii 74a, 
Technkpte of labo-Qtrrlne anutomoils (IropUBtaticm) 
In latrntiUsl and istlunlc occlusion, 7M Compound 
Intm-titcrioc and extraHjlcrine (fatlxipcdlon) prr|; 
T\ancy 939 Condnuoitt fi^re-of-e^t sutnre for loov 
coUr and peritoneal appnnfaiution in caesamm »rc 
tkm 947, Cofocklent nrpe^ erposore and mdrom 
tfaeraOT m treatment of extensive cerv ic al cancer 
105# fnterreUtioQshlp between ovarian follicle cyats, 
bvpcTpUsLa of endometiiam asid fibroRi^'otci^ possi- 
ble etiology of uterine 6brokU, 1036 


Tin 


■V/ACIVA, rive JW cures of gj-necoloplcal cancer 433 
' \etcTans adminlstratkm faorpllab Medical and bos 
piUl rcoootnlca, 476 
\'lrRiiiU Medical Coll^ of 131 
\glva Flsx year cures of cyne^opcal cancer 411 

■\ 17 IIFFXER \V 7 LLI\M In nilan of surgery 157 
*•' Wooods, Comparative bacteriddal action cl mer 
curuefarome and Iodine solutions used u local tissue 
disinfectants, 55 CUnlcal u diUlngciihed from 
laboratory esaJaatkm of factors ios-olved in healing of 
infected wounds, ed. 118 laflammatloQ, 310 Resist 
ance of bralini: In iafectkA, 763 
\\ fist, SfmpUficalloo of treatment of fiactares, 483 
Wrist drop, rtyxIoloRWal rest and preservation oflocruno- 
tWio,o.V 

X WA\ drpanmrrit effttvency arid erriiioTOira as applied 

lo 5S3 



XIV 


SURGERY GYNECOLOGY AND OBSTETRICS 


BOOK REVIEWS 


AT xm ow F R B AemmtpJy a fomwd by Sir 
Arthur Kdtb, 9jj 

trTTtt , JIatc Axtoxdi L* SpoixlyUbtbMi, 971 
BiXTamix, A. P A DracriplKe Atka at tUidkcnpfa* 
Ao Aid to hlodm CHrdcal hlttlkodi, xd ed. 717 
Botrxjre, Aui c ^ asd ruiAin. 1 jxue 1 L Rrcnt 
Adraaew in Ot«trtric» aad Gyruraloty. jd ti, 07J 
Bore W nxLur A Ttxlbook ot Palbolofy An IntiwW 
Uoo to liw Stody d hltdlme <770 
Ckumix, II Le'trmAi, and Ct-nx* iUjc Tanoon at 
lb* Brta^l, rtc 71J 

Cmmoreu- FazmxiCT llmorSnrtoy rded. AMtba 
ffl it aotd by Alkn B {Lanaril gbg 
Cxnx. Gxoioi, and Aaaodale* DiifDovi* and Treat 
tnent at Ihaeaaet of tbe Tbyroid Gland, 071 
Dou. hodAi A^ PHELFt W DfTKaop U and hfeunna 
Rttb Tati^ Mental De&cieocy Dw to Birth 
InM**. r'7 

PreuxATK, B tLLUx Eadocriat ^ItdViar AAUbafon 
•ord LeweDy* F Bartrr \ol I — Gonml Coa- 
ndemnna A ol li — The Iniantilt 1 rxkirrinamtUn. 
Tbt JnvwHe FndKcrme^jatbirv Tb* 

AdolwCTtrt kjadocTuaupatbaeA Tbe Adnlt Lndo- 
rrlraopalbkv 9 

Gtousor Tb« C rdxc Output of Man to 

Health and Divaae or 

Juxmo'T 1 Imi\ P F un^oua Lhaeuei A Qtoico-Mya>- 
loCvalText t 

\ ATTxa, La. ft ladnxhaljiT <A the Blood La Btotoor ‘i**! 
u Cfaical and furtstc Mtdidae Traaakted by 
I A\ Howard BeiUe li 


Lttnmnr Urumar and DAjrtutja, Gmuaa Ctbort 
blUer ond RfxstsesbQd, Erweilrronanad Eroncm 
drt GetontahOfa duth w Rncnt«ndlaftQ«tlX, 716 
Mazxx, CwAiira, aul Gouarm, Lxnou r4i^ 
Efldoatookfy of the FeMk 717 
hlGtos AAaxna. Onhopretfic Sortery AHth a fore 
wwd W Joha Fraaer try 

RA»mt Fio \A_ Baxcdi, J Axjaoi*, and Bra. 

Lora A. Tb« Cotoo, Rectum and Aotia, 969 
RatArve, PaxiiL Tectodetue CUnurkalt Eateoac rt 
Dnodfmtm, 1x7 

Rnmxo, Caix. Cncbral lajuiy to New-Botn CUdns 
Coearipeal 00 Btoth Traxan AARh as IwjaSir tsto 
thcNonsalaad Patboloi^cal Anatorsy cf the ftonof 
Ua.970 

SevAmao, Jat aad Whoet Caxsou S. Trstmeat 
of Syptiila 970 

SoaixAD PmxE. CaaccT de b Lasfoe. BlbOotUtT*! 
dsCanCTT PndnacmmlL llartaInaaadL.Bfnrd, 
IMjtctrort. Dr A. ChaUer, Secritaire 717 
Stcaao J A-. aad Fotwnxi, J The Uae of Upbdef b 
DUfooela aad Tnattml a Cfialcil and RacBcdocRaf 
Sorrey apJ 

XlACoaxa, Gtoaot, and Cema, R. Pxiup A Qiad 
book of FjTTf to mttl Patlwfcfy MTU a fcucwwd by 
Edward Bdl RnBnbbaax 97* 

VA imtAU, S. Eajrm The Ai«l«By at the Banao Ortei 
aad Acetaory OitaaaefMri*, »d«f, Jt7. „ 
WennotATOL, Haut Vajrtcaan; IbJd^ erf the Eye, 
Dbfb^ aad Treatomt. Fereesic PtwrJura aM 
AlfW Efe» ,aiita , 97) 




